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2,  The difference in level of sitting ability, postural asymmetry and sitting
tolerance between ireated and untreated patients was not significant. The
treated group, however, had a higher incidence of kyphosis.
3. Perineal care was significantly easier in the treated group, and facilitation
of thig aspect of management may be an indication for surgery.
4, ‘There was little difference in the incidence of fractures in both groups, The
incidence of decubitus ulce.o did not decrease after surgery. Ib was

concluded that prevention of ihese complications are not indications for

surgery.

Recommendations are that unilateral hip surgery should be avoided, and that it is
not advisable to reduce an established dislocation.

This study shows that generalised statements about the effect of hip instability on
CP patients are inaccurate. Possible indications for surgery, in selected paticnts,

could be simplification of perineal care and relief of persistent pain.

It is recommended that the patient be assessed according to tha CPHA, and that the
indication for surgery be established., Selection criteria should then be applied,
before finally deciding on surgical intervention, The importance of comprehensive
individual assessment is stressed,
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wag 5 years. Group B consisted of unireated patients resident at Millsite Fospital,

An assessment protocol (the cerebral palsy hip assessment or CPHA) was
specifically devised for this study. The CPHA is a comprehensive assessment tool

which analyses the hip deformity, functional status and nursing care of the patient.

The outcome of surgery is pres ted in terms of hip status, Improvement in hip
status in the operated group was highly significant, The complication rate was
however high, especially in the older patient. Ynilateral surgery was often
associated with a deterioration in the stability of the unoperated hip., 1liopsoas
transfer limited hip flexion, and postural asymmetry increased after this type of
surgery, leading to the conclusion that this procedure should be avoided, It was
found thai the reflex patterns and predominant tone of the patients influenced the

outcome of surgery.

Group A and Group B were compared and the major findings were:

1. The frequency of pain on brisk movement of the hip was significantly
higher in untreated dislocated hips than in hips treated surgically for
dislocation, However, in the majority of patients, this pain did not have a
marked impact on the patient's lifestyle and management. Pain ocourred
intermittently during patient handling and seldom at rest.



Page i
ABSTRACT

Dislocation of the hip is a common deformity in cerebral palsied (CP) patients who
are not walking. Surgery of the hip is performed to prevent or correct the
deformity. ‘This surgery is based on the assumption that a dislocated hip
contributes towards patient management problems, in that it compromises nursing

care, interferes with sitting, #and may be painful.

Reports on the outcome of surgery vary, and there is a controversy as to whether
an established hip dislocation should be reduced, This study was undertaken to
investigate the above assumptions, and fo assesk the long term outcome of hip

surgery, both in terms of stability, and patient management,

In the background to the study, abnormal development of the CP hip, causation
theory, rationale of treatment (both conservative and surgical) and the evolution of

hip surgery are described,

This comparative siudy involves two groups of patients. Surgically treated patients
are compared to a random sample of untreated patients matched for age and non-
ambuiatory status, The treated patients (Group A) had undergone surgery at the
Johannesburg Hospital between 1980 and 1987, and the minimum follow-up petiod
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The development of the hip jeint i influenced by mwuscular
forces acting on ¢he hip, and by weight bearing, Abnormal
muscular forces and Inck of weight bearing, as found in many
CP patients, distort development of this joint.

Tonnis (1987) states that all growing parts of the hip joint, namely the triradiate
cartilage, the acetabulum and the proximal femur must be finely attuned to one
another and must exist in an environment of physiologicat joint function and

loading if they are to develop normally,

Centralised pressure from the femoral head is considered an essential prerequisite
for normal acetabular growth. Likewise, the depth of the acetabuium and its
spherical contour develop largely in response to the presence of a spherical femoral
head., Acetabular dysplasia can be Induced experimentally by dislocating the
femoral head (Smith et al 1963),
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Surgical treatment of the palsied patient is time consuming and costly, This is
particularly true in surgery for established d'slocation. The more extensive the
surgery, the greater the postoperative disturbance in tetms of depressed function
and pain (Reynell 1965). Complications can oceur (Samilson et al 1967; Samilson
and Hoffer 1975), It is therefore essential to identify the benefits of operative

intervention, and which patients are most likely to obtain these benefits,
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observed that patients In my care, who had undergone the aforementioned surgery,
presented with management problems whizh only became apparent in the longer
term, particularly in respect of sitting function, In an earliex dissertation I stated
that a study of hip deformity in both surgically treated and unireated patients would
be worthwhile (Bischof 1983), For these reasons it was decided to conduct a study
of all available non-welking CP patients who had undergons hip surgery at the
Johannesburg Hospital between 1980 and 1987, The minimum follow-up was to be
§ years, so that long-term results could be assessed., The design of the study made
it possible to assess the parameters of joint range, sitting function, hip pain aud
nursing care in a gtoup of randomly selected, age matched non-treated CP patients,

who were also non-ambulant,

The alms of the study were:

1, To evaluate the outcome of surgery in terms of function, as well as
correction of deformity,

2. To evaluate the surgical procedures used,

3,  To set guldeline= for selection of patients for surgery.

4, To Jevelop and validate an assessment protocol for the C.P patient with hip
instability. This protocol would assess the patient in tofo.

S.  To determine whethor management problems in these patlents could be
atteibuted to hip deformity, as stated in the literature,
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been established that hip instability is most prevalent in this type of patiext, the
present study excluded all CP patients who could walk.

A, prevailing thems in the literature, which forms the premise on which surgical
intervention is based, it that hip dislocation:

(a)  makes perineal care difficuit

()  may be assoeiated with decubitus ulcers

(¢} interferes with sitting ability and

(dy  can become painful in adolescence and adulthoud,

This was the view of, inter alia, Samilson et al (1972), Hoffer et al (1972),
Sharrard et al (1975), Mackenzle (1975), McManus & Rang (1977), Bleck (1980),
Cooperman et al {1937), Jorws & Knapp (1987) and Gamble et al (1990).

These views were accepted by the surgeons operating on CP patients at the

Johannesburg Hospital. '

Erken et al {1984} reported on an early follow up of bip surgery at this hospital,
They stated that these major operations were justified for the sitting rehabilitation
of the children, This author (Bischof & Martin 1984) also conducted a short term

follow u,» and commented that the patients couid all sit comfortably, However, I
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for operation is independent of age, the severity of involvement or the neurological

maturity of the chiid. It is hard to understand how a dislocated hip can cause an
increase In spasticity, unless it is persistently painful at rest,
Their statement that hip surgery should be non-selectlve implies that hip instabitity

causes problems in all CP patients,

Leits et al in 1984 described the windblown hip syndrome. They were of the
opinion that this syndrome i.e hip distocation, velvic obliquity and scoliosis,
occurred in sequence. If this were so, pravention or comection of dislocation
should redure the incidence of scoliosis, Gamble et ai (1990) belicved that
established hip dislocation could adversely influence sitting balance, make perineal
care difficult, and cause ischial or sacral pressure ulceration; they gave no data to
support these assumptions, They regarded pain ag o major issue,

The authors quoted above had observed these problems in the patients they
encountered, They commeonly regarded hip dislocation as the cause, The problems

were not evaluated in terms of the patient’s condition as a whole.

3.2 STUDIES OF UNTREATED HIPS

Subsequent to the publication of the paper by Sharrard et al in 1975 a few studies
were undertaken, focusing on the untrepted hip, to determine the extent of the so-
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for operation is independent of age, the severity of involvement or the neurological

maturity of the chiid. It is hard to understand how a dislocated hip can cause an
increase in spasticity, unless it Is persistently painful at rest.

Their statement that hip surgery should be non-selective implies that hip instability
causes problems in all CP patients,

Letts et al in 1984 described the windblown hip syndrome. They were of the
opinion that this syndrome i.e hip dislocation, nelvic obliquity and scoliosis,
ocourred in sequence. If this were so, prevention or correction of dislocation
shiould reduce the incidence of scoliosis, Camble et al (1990) believed that
established hip distocation could adversely influence sitting balance, make perineal
care difficult, and cause ischial or sacral pressure ulceration; they gave no data to
support these assumptions, They regarded pain as a major issue.

The authors quoted above had observed these problems in the patients they
encountared. ‘They commonly regarded hip dislocation as the cause. The problems

were not evaluated in terms of the patient’s condition as & whole.

32 STUDIES OF UNTREATELD HIDS

Subsequent to the publication of the paper by Sharrard et al in 1975 a few studies
were undleriaken, focusing on the untreated hip, to determine the extent of the so-
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The Justification of treatmec, of the unstable CP hip is based
on the perceived comsequexces of hip dislocation. These

concepls developed historically,

31

The early literature focused on the cause of hip dislocation and the methods
employed to correct the deformity, Litile thought was given to the pessible
consequences of hip dislacation, Following Phelp'’s (1959) claboration on the cause
and treatment of acquired dislocation, Cooper in the discussion in the same article
suggested that the real problem of dislocation was pain which, he stated, osourred

frequently and was often severs,

There was a general presumption that dislocation of the hip in the less handicapped
ambulant patient could fead to the impairment of walking ability. (Tachdijar aid
Minear 1956, Mollaferoze and Vora 1972, Sharrard ot al 1975), In these patients
the aim of surgery was to improve walking. Cooperman et al (1987), however,
concluded that adults with CP who have dislocated hips as ¢hildren are more likaly
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24 SUMMARY,

The pathogenesis of hip dislocation in cerebral palsy is multifactorial. Muscle
imbalance and fernoral anteversion are always present in those pattents at risk of
developing hip deformity, True valgus of the femoral neck is not common, and
should not be regarded as an important contributing factor. Functional valgus may

however be present.

Recent studiey indicate that acetabular dysplasia precedes dislocation and may occur
quite early in the development of the deformity. The acetabu’um is at its shallowest
frot the twentieth week of gestation to 18 months postnatally (Ralis and McKibbin
1973). It is probable that this shallowness persists in the CP child who is non-
weight bearing. Persistent primitive reflexes also play a role. They result in
abnormal muscle forces acting on the ktip joint thereby distorting its development
and leading to acetabular deficiency, CT scanning has established that the position
of this deficiency iy variable.
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dysplasia as secondary, i.e. occurring with progression of subluxation. He feit that
it could be prevented by early soft tissue surgery. Vidal et al (1985) stated that

acetabular obliquity cominences at about the age of 30 months,

Cooke ¢t at (1989), on the other hand, found that there is a high incidence of
perinatal dislocation in CP and postulated that initial hypotonia in these patients
may be important in the development of acetabular dysplasia, Their findings
suggest that acetabuler dysplasia occurs earlier than previously believed. This
would imply that the dysplasia is part of the mechanism of dislocation. They
advocate carly measurement of the acetabular index, and use of this index to

predict which CP patients are at risk of developing hip dislocation,

The femoral anteversiornt which exists in the neonate persists in the cerebral palsied
child because of spasticity of the hip flexors. This prevents the derotation of the
femur which occurs in normal development, Gamble et al (1990) reiterated that
the cause of dislocation is multifactorial, being the result of muscular imbalance,
persistent fetal femoral geometry and acetabular dysplasia,  Secrutton (1989)
betleved there may be a genetic factor in fip instability, Matthias (1990)
distinguished between early and late hip dislocation. He stated that the former is
characterized by sarly acetabular dysplasia, and that the development of the hip
joint is aimost normal in the late type. An arthrographic analysis by Heinrich et al
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X-ray depended less i wie coxa valga and more un excessive anteversion. This
correlated with Beals’ study in 1969. Reimer’s radiological study of hip instability
in 1980 led to his conclusion that it ig especially the balance between hip adductors
and abductors which has significance for hip instability in the frontal piane.

Tonnig' (1976) investigation of normal values of the hip joint in children and adults
shewed that coxa valga and increased anteversion should not pe regarded as
pathological too quickly. Those features should not be considered an indication for

asteotomy unless accompanied by acetabular dysplasia.

2,3 CURRENT THFORIES OF THE PATHOGENESIS OF {HE
DEFORMITY

Bleck {1980 & 1987) discussed the role of psoas mujor in hip dislocation and
subluxation, In the non-walking, sedentary CP patient, the psoas fleseu and
externally rotates the hip. He stated that this action, combined with femoral
anteversion, positions the head of the femur anteriorly in the acetabulum and
resuits in acctabular dysplagia, The iliopsoas insertion becumes the new centre of
rotation of the hip, The hip capsule stretches and the hip gradually levers out of
the joint by the combined action of the hip flexors and adductors, dislocating
laterally and eventually posteriorly. Bleck (1980) also regurded the sevtabular
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the majority of cases. Samilson ¢t al (op. cit.) found that the mean age of

dislocations was seven ysars,

Sharrard (1975) analysed the biomechanics of hip dislocation. He postulated that
muscle imbalance (mainly overactivity and resultant shortening of iliopsous and hip
adductors, in the presence of weak abductors and hip extensors) shifts the centre
of movement of the hip, The fulcrum of movement is transterred from the head
of the femur to the level of the lesser trochanter causing the head of the femur to
slip out laterally. He reparded valgus and anteversion as aggravating factors,
Scrutton {1989) disagreed with Sharrard’s theoty of the lesser trochanter being the

fulerum for dislocation.

Both Samilson et al (1972) and Sharrard et al (19735) felt that the shallowness of
the acetabulum, which is a common feature of congenital dislocation of the hip,
was not a constant feature of the cerebral palsy hip, unless the dislocation occurred
In the neonatal period, Acetabular dysplasia was thought to follow on hip

dislocation and not to precede it. In other words CP hips were regarded as normal

at birth,

Fujiwara et al (1976) conducted a radiclogical study of hip abnormaiites in CP,

They stated that the apparent ingreased neck-shaft angle of the femur observed on
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Batchelor (1966) felt dislocation was essentially due to the valgus position of the
femoral neck. Beals’(1969) radiographic study of 40 cases led to his conclusion that
the acetabular index (AI) is initially normal in spastic children. He atiributed the
fatlure of the Al to decrease with age to be partly dependent on the failure to
ambulate, He said that the apparent abnormal valgus is due to anteversion. He
disagreed with Baker et al’s view that valgus is significantly increased, According
to Beals effective valgus, flexion contracture and anteversion of the femur
determine the site of contact of the femoral head with the acetabulum. Excessive

pressure on the outer argin of the acetabulum may distort its development,

By the end of the sixties it was clear that the aetiology of dislocation was multl-
factorial, Samilson et al (1972) studied a large group of patients (1,013) in a State
hospital, They contended that the retention of neonatal reflexes may be significant
in the pathogenesis of this deformity, a view also expressed by Fujiwara et al in
the same year, This would explain the high incidence of hip dislocation in CP
patients with total body involvement, who exhibit abnormal reflexes, These reflexes
e.g asymmetrical tonlc neck reflexes (ASTNR), crossed extensor reflex, tonic
labyrinthine reflex (TLR), and the Galant reflex result in abnormal muscle action
on the developing joints, leading to deformity. It {s also known that in a patient
with a predominantly one sided ASTNR, the hip 15 likely to dislocate on the flexed
side (Bobath 1965). It was generally accepted that the deformity was acquired in
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treatment should address both the adductors and fiexors, a3 he thought both were
responsible, The theory of muscle imbalance around the hip as the causative factor
of hip dislocation prevailed until the 1950's, when a gpate of papers appeared on
aetiology and treatment. Jones in 1954 concluded that the primary factor in the
development of paralytic dislocation was coxa valga, or valgus deformify of the
femoral neck. Tachdijan and Minear (1956) demonstrated the presence of dynamic

muscle imbalance (weak abductors vs overactive adductors) to which they attributed

the coxa valga observed radiologically.

Studies by Baker (1956), Phelps (1957), Potlock and Sharrard(1958), Somerville
(1959) and Banks and Green (1960) all attempted to analyse the cause of spastic
hip dislocation. They commonly regarded the development of coxa valga, in the
presence of muscle imbalance around the hip, as a major contributing factor,
Phelps (1957) mentions anteversion of the femur as an additional, but less
important factor. He described two types of dislocation: one due to adductor

muscle spasticity, the other due to gracilis spasticity,

In 1962 Baker et al and Lamb and Pollock mentioned anteversion of the fernoral
neck as a contributing factor in the development of dislocation, Baker et al
siressed that the medial hamstrings are deforming forces, Brooks and Wardle
(1962) considered the iliopsoas the prime deformer producing coxa valga,
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Early i the twentieth century, the ocourrence of hip dislocation in spastic paresis
was documented in articles by Ludloff (1902), Gaugele (1906), Wollenberg (1308),
Weber (1911) and Kiinne (1914). They all observed that the hip adductors and
flexors were overactive in hip dislocation, and speculated that this was the cause |

of the deformity.

Weber (1911) analysed in detail the hip radiographs of 18 children, L5 of whom
had Little's Disease, ag the diplegic form of cerebral palsy was then called. His
observations led him to believe that CP hip dislocation was an acquired deformity
found primarily in patients who could not walk. He described the shallowness and
steepness of the acetabulum in cases of dislocation. He belicved that the bony
changes he observed in the acetabulum and pelvis were due to lack of normal
contact of the head of femur with the bony socket. He elaborated on the effect of

muscle imbalance on joint surfaces,

In 192! Lange ~oncluded that spastic adduenrs must be the cause of coxa valga in
spastic palsy. The first report on spastic hip dislocation in the Bnglish literature
was by Watson Jones in 1926, He described one case of "spontaneous dislocation”

in a spastic paraplegic. He felt the deformity was preventable, and that surgical
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Ténnis {op. cit.) explains how the growth and shape of the proximal femur are

critically influenced by the static and muscular forces acting on the hip joint. Just
as the shape and position of the femoral head influences the development of *
acetabulum, so acetabular deformity influences the dircetion of growth of . -

femoral neck. An increase in the angle of the acetabular roof is asscsiated with an

increase in femoral anteversion.

During normal development the acetabular angle decreases and the acetabulum
deepens. In the CP patient the aceabular index may remain high and the
acetabulum remain shatlow particularly if the patient is non-weight bearing,

The neck-shaft angle of the femur decreases during growth to the aduit value of
126°/127°. Anteversion of the hip decreases from u mean of 38° at birth to 19°
at adutthood (Shands and Steele 1958). Persistent anteversion occurs in CP, and
Bleck (1987) has postulated that this is due to the lack of hip extension which
decreases the torque sirains on the proximal : d of the femur preventing

derotation.

Thus the mechanism of hip dislocation involves several factors. The relative
importance of each factor contributing to the deformity has been a subject of debate

in the Uterature,
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W.T, Green (1975) said that the early enthusiasm for surgery wes i~ yered by

poor results, and that by 1930 many in the field were quite critical of surpical

procedures.

Pollock and Sharrard (1958) stated that disillusionment was due to the treatment
of the cerebral palsied being entrusted almost entirely to the orthopaedic surgeon,

Phelps, a professor of orthopaedic surgery at Yale, recognised the impottance of
an interdisciplinary approach to the problem, He became the first President of the
American Academy of Cerebral Palsy which was formed in 1947, and which

promoted interiction between various specialists in the field of cerebral palsy.

502 G* [ ) -

Interest in surgery in cerebral poisy revived in the 19503, Mathews et al in 1953
advocated adductor tenotomy and anterior obturntar neurcetomy for hip instability

in selected patients L.e. those whe would possibly walk.

Jones (1954) regaxded valgus deformity of the foraoral neck as the primary factor
in the development of dislocation and advocated fernoral ostzotomy as part of the

surgical procedure.
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This chapter deals with the evolution of hip sorgery in CP,
and curvent concepts of surgieal intervention,

&1

At the same time as writers in the early 1900s were speculating on the cause of hip
dislocation, attempts were being made to reduce the deformity. Ludloff (1902) was
unsuccessful in his attempts to reduce a bilateral hip dislocation in a 6<year-old gitl

with CP.

Gaugele (1906) proposed transection of the hip adduetors and flexors but could not
reduce thrae cases of dislocation. Weber (1911) reduced three complete disiocations
and one subluxation; in two cases the hips were reported to be in a good position

1% and 3% years respectively, after reduction.

Watson Jones {1926) considered the hip deformity to be preventable. He said that
the overactive flexors and adductors should be reduced by operative measures and

the power of the antagonists increased by physiotherupeutic measures.
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chanpes can be influenced by conservatlve means. The effecliveness of these

measures has yet to be proven,
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encourage scetabular development, However in many CP children an

optimal position of the hip joints in standing is difficult, if not impossible,

to achieve,

It is also difficult to control hip positioning in the other recommended positions
e.g. prone lying and side Iying, although these positions have other therapeutic

advantages such as reduction of reflex activity,

The importance of conservative measures, including physiotherapy, after surgery
to maintain correction of deformity and restore function has been emphasised by

Mathias (1967), Craig (1973) and Bischof (1983),

43 SUMMARY

Conservative management of the CP child has been advocated for several reasons:
the development of deformity could possibly be delayed and the degree of
deformity lessoned ie severe contractures could be prevented, This is to be
commended. One must, however, bear in mind that the factors which contribute
to the development of hip distocation are not only muscular In origin, The bony
factors, mainty acetabular dysplasia and femoral anteversion, appear to oceur quite

early in the development of the deformity. It 1s debatable whether thess bony
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When considering conservative management 23 an option for prevention of hip

deformity, the foliowing points must be noted:

3.

4.

Splinting needs to be applied from an early age and for a considerable part
of the day, Tardieu et al (1985) found that a spastic muscle hag to be
stretched for at least six hours a day to retain its length, The legs have o
be held in extension and abduction. This may be uncomfortable for the
patient. Unless the splints are well made, carefully applied and the position
supervised, pressure seres may develop, Splinting mposes an additional
burden on the parent or caregiver; it restricts mobility and exploration of
the environment, Sitting becomes difficult,

Passive movements can be used to improve joint range but when incorrestly
done may increage spasticity.,

Strengthening of the hip extensors and sbductors can only be undertaken
with the active co-operation of the patient, which is often not possible.
Supported standing (e.g. in & standing frame) is good from the point of
view of maintaining a straight position of the legs, prevention of biadder
infections, and mental stimulaticn, Theoretically, early standing in a good
position i.e. with legs stightly abducted and in neutral rotation, should
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that it should be amenable to physiotherapeutic intervention and advocated prone

lying with symmetrically abducted hips, Fettweis (1979) stressed the limitations
of conservative and physiotherapeutic methods. Bleck (1987) was of the opinion
that orthotics and physiotherapy have not demonstrated any effect on prevention of

subluxation or dislocation of the hip,

Serutton and Gilbertson (1975) elaborated on the physiotherapist’s role in the
treatment of cerebral palsy, They advocated early and correct weight beaxing i.e.
with extended and slightly abducted hips, from the age of one year, to avoid severe
hip joint deformity.

Scrutton (1989) stated that CP children at risk of hip and spine problems need ea

and persistem positioning, Matthias (1990) contended that physiothetapy plays the
most important role in early treatment of impending dislocation and that all other
moasures are secondary to this, Heirdeh et al (1991) stated that therapy
recommendations for hip deformation are hased on an Incomplete understanding of
the pathology of cartilage and bone in CP children. Thom (1991) believed that an

abduction seating orthosis could | revant tuy dislucation in the majority of cases.
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Somerville (1959), on the other hand, stated that hip instability could not be

ocontrolled adesuately by splinting, Hoffer et al (1972) emphasized that, in thelr
view, a simple program of positioning and passive exercises could prevent the
development of hip deformities, Samilson et al (1972) agteed that CP hip
dislocation should theoreticaily be preventable, but that one is unable to prevent
deformities by .imple positioning, because of insufficient understanding of the
action of the spastic hip muscles.

Sharrard et al (1975) compared a group of conservatively treated patients with a
group of patients treated both conservatively as: { surgically, At review 39% of
hips were subluxated or dislocated and only 15% normal in the former grouap as
opposed to 13% subluxated, 35% dysplastic, and 52% normal in the group where
surgery was added. Sharrard (1973) has highlighted the disadvantages of indefinite
splinting: loss of the child’s mobility and disuse atrophy of muscles, He felt
abduction splintage should be used only at night and mainly in early childhood.
Ho agreed that hip flexion and adduction contractures should be prevented by daily

passive movements and reflex inhibiting postures,

Fulford and Brown (1976) elaborated on the windswept deformity, which was
described by Kilnne as early as 1914, They said it was caused by the effect of
gravity on an immobile growing child, rather than muscle imbalance, They felt
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Prevention of hip dislocation by conservative methads is a
theoreticat alternative to surgical intervention. Such methods
fnclude splinting, exercises and positioning. Despite many
references in the literature to these methods, there are no
studies specific to the outcome of management by conservative
eans,

Watson Jones (1926) stated that hip dislocotion can be prevented in both paralysis
and infection by preventing the flexion adduction deformity and restoring muscle
balance, Tachdijan and Minear {1956) emphasized the importance of conservative
treatment, but reported that this produced poor results in three severs CPs and one

of five patients with mild to moderate subluxation.

Phetps (1857) believed ihat very early welght bearing (before the age of one year),
using splints, would reduce coxa valga, which he regarded as one of the causes of

dislocation, He also sald this method would pre <+ the development of

anteversion.
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3.3 SUMMARY

There s disagreement about the effect of a dislocated hip on the function and the
management of the CP patient, It is generally agreed that a disiocated hip may
become painful. Reports on the incidence and degree of pain vary. These
differences ave due to:

1)  Endogenous and exogenous factors in the assessment of pain and

2) Differences in the populations of patients being studied.



Page 20
Asalyds of nursing care, stting &meton and hip pain revealed that:
1. Peripeal care was difficult in patients with bilateral fixed adduction

!)

Pressure sores wen- related to the severity of the condition and difficulty in

positioning, rather than to the hip dislocation,

3. Dislocation of the hip did not exclode prop-sitting, The level of siting
ability depended on the degree of neurological impairment.

4, One third of hip dislocations were painful, Only one patient had resting pain

and associated poor sitting tolerance.

Investigation of the mental status of these patients led to the conclusion that the
more profoundly retarded the patient, the less likely it was that hip pain would be
experienced. This supported the findings of Moreau et al (1979).

Bagg et al (1993) scored hip pain from 0-3, with 3 denoting daily pain requiring
medication and having a severe Impact on the pat.ents’ lifestyles. Information about
pain was obtained from a number of sources, introducing a large subjective
element. There were only nine dislocated hips in their series and eight of them
were reported 10 be mildly or severely painful, Only three of these hips had been
not been treated; six had undergone soft tissue releases. The mental status of the

patients was not documented.
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Cooperman et al (1987) published a paper entitled "Hip dislocation in CP: long

term consequences.” However, 34 of the 38 patients evaluated had undergone hip
surgery, They stated that pain was the primary indication for surgery in 18 of 43
procedures, Based on this pain documentation, they concluded that at least 50%
of dislocated hips will become painful, Pritchett's follow-up study, in which he
compared treated and untreated patients, was published in 1990 at the same time
ag this present work was being conducted, His results will be compared to the
results of this study in the concluding chapters. His study of the untreated hip
posed the question in an editorial of Lancet {1990) "Does hip dislocation matter in
cerebral palsy?”

A study of the untreated unstable hip was conducted (Bischof and Erken 1993)
prior to assessing the control group for this thests. Cn examination 100 of 142 non-
walking CP residents of an institution were found to have less than 30° hip
abduction, and were radiographed, Their ages ranged from 7-33 years. Eighty~
three of the 100 patients were spastic quadriplegies. Sixty-six of these patients had
unstable hips (Thirty-five patients had frankly dislocated hips). In patients with
unilateral dislocations the acetabular index ¢AI} on the dislocated side was on
average more than double the value on the normal sde, indicating long standing
acetabular dysplasia.
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dislocated hip.



Page 41

PATIENT AGE AGE LINGTH
(SURGERY) | (FOLLOW.UR; {FOLLOW-UD
1A 15 26 11
ZA L 12 7
A i 18 ?
4 11 19 g8
5A § 13 8
GA 4 12 8
TA 10 18 B
A 3 13 10
oA 4 11 7
10A § i2 7
11A 15 4 9
12A 5 14 9
134 § 14 8
4A 5 12 7
154 11 14 ¥)
16A 8 13 10
17A 5 14 ]
184 9 19 10
i%4A, 8 15 7
20A 10 17 7
21A & 16 10
20A 14 4 8
234 ) ) G
24A 11 18 7
254 [§! 2 9
20A 18 25 7
27A 8 1% 1
284 12 2 11
29A 7 18 11
30A 11 18 7
31A 2 11 9
2A ] ) 11
33A 15 25 i
A 8 15 7
15A -4 16 11
96A 11 16 3
YA 10 15 5
3BA 3 i3 10
394 4 12 8
40A 1) 21 it
o e e | Pt sy e |




Page 40
Twenty-two of the 40 patients lived in an institution and 18 lived at home. The 22

institutionalised patients did not go out to a school or a training centre. They were
either untralnsble, or had been discharged because of age. Twelve of the 18
patients who lived at home attended a training centre, The other six spent all the

time at home,

Thirty-nine patients were spastic quadriplegics, or CP with total hady irvolvement.
Six of these patients were dyskinetic. Ong patient was classified as diplegic because

of her good upper limb function and fine motor co-ordination,

The hip status, age at surgery and type of surgery performed are detailed in
Appendix I, The ages of the paitent at surgery and at follow-up are shown in
Table I. The ages, at surgery, rangad from 2 to 18 years with 4 mean of 8.33

years, T.ength of follow-up ranged from 5 to 11 years with a mean of 8.45 years.
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PATIENTS

This chapter details the selection of patients far this study.
Two groups of patients were comnpared, Group A consisted of
patients who had hip surgery snd Group B (the control
group) had no surgical treatment.

6.1 TREATED GROUP (A)

Examination of records showed that 60 non-ambulant CPs underwent surgery for
hip instability at the Johannesburg Hospital between 1980 and 1987, Eleven died
before follow-up, It was established that the majority of the patients who died were
severely scoliotic and bedridden, The major cause of death was respiratory failure.
No ¢hild died at the time of surgery. Six patients could not be traced for follow-up
assessment, Three patients were excluded because they had undergone a rhizotomy.
This procedure might influence hip stability (Green et al 1991). Forty patients were
nssessed. It should be mentioned that two of these patients died within the same
year they were re-assessed. Both were profoundly handicapped aind had collapsed

spines,
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Trainer ¢t al (1986) described the use of un obturator nerve block which provides

temporary relief of hip pain in the CP adult.

55 SIMMARY

1. Early surgical intervention, consisting of adductor and iliopsoas release,
combined with anterior obturator neurectomy, appears to produce tha best
resulty, in terms of Lbtaining hip stability.

2, An esiablished hip dislocation requires extensive surgery to reduce it and
results are variable. Controversy exisiz as to whether such surgery should
be performed,

3, Other treatment options for established dislocations are:

{a) Resection of the femoral head wnd neck.
{b) Total hip arthroplasty.
(¢) Hig arthrodesis,

(d) No treatment,
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the other hand, Gamble et al (1990) treated 31 established disiocations and found

that 84% remained reduced at follow-up evaluation, Good results were obtaited
with a combination of sofi tissue release, open reductlon and pelvic and femoral
ogteotomy. Herndon et al (1992) believed that every attemipt should be made to
provent hip distocation in total body involved CP patients, Oncs disiocation wad
oocurred, however, they found the ¢hance of a satisfactory outcome of surgery
diminished.

Another treatment option for a painful disiocated hip in the older CP patient is a
proximal femoral resection us advocated by varlous authors including Castle and
Schneider (1978), Kalen and Gamble (1985), Baxter and d’Astous (1986),
MeCarthy et il (1988) and McHale ¢t al (1990). During the period covered by this
study (1980-1987) femoral resection was only used at the Johannesburg Hospital
18 A salvage procedure when hip refocation had faled. In this author'y experience,
patlents undergoing this procedure experience considerable postoperative pain for
Mt six months and & pain-free hip In the long-term is not guaranteed. This was
also the experience of Perlmuiter et al (1993),

Total hip arthroplasty or hip arthrodesls was advocated in certain cases by Root et
al (1986). Bleck (1987) discussed the limitations of these two procedures, He did-
not recommend hip arthrodesis and was cautious about hip replacement.
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skeletal age g elght years or less. Since the skeletal ages of CP children vary, and

are generally less than the chronological age, the degres of femoral head
uncovering rather than chronological age should be used as a criterion for the

addition of a femoral osteotomy,

Pelvic osteotomy is performed to provide a better coverage for the femoral head
when the acetabulum is deficlent, particularly in the older child, Bleck {(1987) used
the Pemberton illac osteotomy in the skelefally immature ¢hild and the Chiari
osteotomy in the adolescenit or mature child, The latter was the type of osteotomy
used in this study, Mubarak ot al (1992) reported good results (in terms of
maintenance of reduction at follow-up) using a pericapsular acetabuloplasty to
imnrove coverage of the famoral head.

There is currently still a debate as to whether an - blished hip dislocation should
be surgically treated or not, QOnce the hip is dislocated, surgery is more extensive
and the deformity can possibly recur, Degenerative changes occur in the hip
subsequent to dislocation, and it may not be advisable to relocate an abnormat
femoral head, Cooperman et al (1987) do not advocate reduction of established
dislocations where the pelvis is level, Jones and Knapp (1987) stated that a late
chronis distocation s best left unreduced. Bleck (1987) was also of the opinion that
a painless dislocated hip in the skeletally mature patient should be let aione. On
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subtuxations had not progressed on follow-up despite no treatment,

All authors concur that surgery should be done early, before five years of age, that
is before definite skeletal changes are apparent, One must bear in mind, however,
that bony changes e.g. acetabular dysplasia may already be present before the age
of five.

The controversy surrounding the type of soft tissue surgery to be performed, and
the disparate results reported in the literature are due to:

1,  Differences in age at time of surgery.

2, Differences in ambulatory status,

3.,  Differences in the preoperative status of the hip.

1tiopsoas surgery should be added to the procedure if a hip flexion deformity is
present (Fettweis 1979, Hiroshimo and Ono 1979, Shevrard and Burke 1982, Katen

and Bleck 1985, Hoffer 1986, Bleck 1987 and Bleck 1990),

The addition of a femoral osteotomy to the soft tissue surgery was advocated by
Carpenter (1982) If the patient is over six and by Kalen and Bleck (1985) if the
patient i3 over five years of age. This bony procedure was elso advocated by
Zimbler et al (1988) if thers is 50% uncovering of the fomoral head and the
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Reimers’ 1980 study of hip migration and surgical idtervention led to hiz

conclusion that hip adductor release could result in inward migration of the femoral
head, and that the best results are obtained in children under four years of age, He
regarded lengthening of hip flexors and hamstrings as being of minor importance,

Kalen and Bleck (1985) disagreed with the contention of Sharrard et al (1975) and
Reimers (1980) that only the adductors need to be released to produce good resuits,
They stated that better results are obtained when iliopscas surgery wes added,
particutarly in non-ambulators. Silver et ai (1985) obtained 80% good results with
adductor tenotomy and obtura‘or neurectomy alone in non-ambulant patients but
stressed that there was a greater risk of subsequent dislocation of the hip if the
migration percentage was more than 50% preoperatively, The rationale of Vidal
ot al (1985) for early surgery was prevention of acetabular dysplasia, Feldkamp and
Denker (1989) found that relsase of the medial hamatrings was mote impoeriant than
release of the illopsoas. Onimus et al (1991) stated that when soft tissue releases
were performed before the age of four years, and when the migration percentage
index was Jess than 33%, a 90% yuccess rate could be expected. Jn this case one
is operating on a hip which is close to normal and which may not necessarily

progress to subluxation or dislocation. In a study by Bagg et al in 1993, %/3 &ip
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In the 70s there were firm proponents of surgical intervention for the so called

“hip at risk " and the already dislocated hip, but a note of caution was creeping in,
suggesting that such surgery should be selective,

Pettit (1976) stressed careful assessment before surgery. She stated that results
were unpredictable in the dyskinetic patient. She regarded lack of head control,
balance and equilibrium reactions and the persisience of strong pathological

reflexes as contraindications to surgery.

Morean et al (1979) concluded that hip instability should be prevented by surgical
means, but that treatment of the atready dislocated hip shou: . « reserved for the
neurologically mature, and the athetoid patient. This was based on the observation
that pain occurred more frequently in the more intelligent patient anfi in 4 of 14
patients with athetosls. Bleck (1980) advised routine radiographic examination in
CP ctildren to monitor hip status and surgery before the age of seven years to
prevent ;.lislocation. He advocated reducing a dislocated hip in the non-ambulatory
patient with total body involvement because the hip could become painful fn

adolescence, He stated that this pain could prevent the patient from sitting, and

result in his becoming bedridden,
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obtained hip stability, The better results ir Sharrard’s patients could be attributed

to the fact that as a group his patients were less sev. .ely involved, and surgery was
performed early, in some cases before bony abnormalities could be seen
radiologically, Sharrard and his colleagues regarded eaily subluxation as an
indication for urgent surgical intervention, and suggested that limited abduction
should form the basis for identification of "hips at risk". Poor results were
obtained in their patients who were treated conservatively by splinting, passive

movement and exercise.

Following on Smith’s article describing sur-,ery to reduce established dislocation,
Ashley et al (1972) reported on two CP children, both aged nine years, in whom
hip dislncation was successfully reduced by surgery, Hoffer et al (1972) described
the results of what they called "salvage" hip surgery in severe CP children, to
improve sitting posture, However, results were assessed in terms of improvement

of sitting tolerance and perineal care, and sitting posture was not evaluated at all,

Sharrard (1975) stated that an attempt should be made to reduce established
dislocation, provided 1t had not been present for more than two to three years. In
the same chapter he describes his technique of transferring the insertion of the
fliopsoas from the lesser trochanter to the greater trochanter in cases of progressive

subluxation. This technique was first used in myelomeningocoele (Sharrard 1964).
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Samiison et al (1967) teported the long tarm results of adductor tenotomy and

obturator eurectomy. Results were graded according to achlevement of pre-
operative indication. The major indication was improvement in perineal care,
which was subjectively judged to be improved in 46 of 69 cases. Overall
satisfactory results were achieved in 60% of patients, Only three of nine pre-
existing dislocations were reduced by soft tissue surgery,

Smith in 1969 described a single operation to reduce distocation. He stated that this
operation addressed all the factors contributing to dislocation. The stages of his
operation involved adductor tenotomy, obturator neurectomy, psoas release and
anterior transfer, open reduction of the hip and subtrochanteric osteotomy.

However, he did not propose surgical treatment of the aceiabular dysplasia,

Samilson et at (1972) reported a high percentage of failure of reduction of
subluxation in their patients with the use of adductor tenotomy alone, This

supported the findings of Phelps in 1959 and Baker et al in 1962.

In contrast Sharrard et al (1975) raported that in 75% of the hips operated on, &

simple adductor release, sometimes combined with pastial obturator neurectomy,



Page 30
Tachdijan and Minear (1956) emphasized early treatment to preveat hip deformity.
Their patients were treated both conservatively and surgically. They reported that
there were no poor results in patients treated operativel , however, the grading of
results was not explained, Phelps (1957) stated that early adductor tenotomy wilt
prevent development of dislocation in the presence of & normal neck-shaft angle
and acetabulum. He advocated release of a tight gracilis, 'This was also the view
of Keats (1957). Phelps said that an osteotomy, if necessary, should correct both

coxa valga and anteversion.

In 1957 Phelps expressed disappointment In the long-term results of surgery. Poor
results were obtained with adductor tenotomy and obturater neurectomy. Better
results were obtained where bony surgery was involved. Banks and Green (1960)
advocated both adductor surgery and obturator neurectomy early in the
development of hip deformity, and also in cases of established dislocation. They
reported excellent results whese surgery was done at age 10 years or less. In 1962
Baker et al and Lamb and Pollock emphasized early surgical intervention by a
similar surgical method,

Jones (1962) reviewed patients to amplify his observations in his 1954 paper and
stated that true valgus was demonstrated in all his patients, justifying his use of

osteotomy,
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factors,

The difficulty in assessing pain in the cerabral paisied patient is compounded by
the fact that many of these patients are non-verbal, Because of the emotional
component of pain (e.g. fear of the examiner) even a verbal response may not
necessarily be accurate, Assessments of pain in the CP patient described in the
literature include:

1. Caregivers' or parenis' reports.

2. Information from patient'a records,

3 A verbal report from the patient.

These all have subjecttve components. It was thercfore felt that objective
examination of the hip by the author would be most relisble. To ensure 4 more
objective assessment, the patient’s facial expression on movement of the hip was
noted. The patient was positioned in supine with one leg stabilized by an assistant
familiar to the patlest, The leg to bo tested was moved briskly into an outward
direction and faciai expression was observed, Grimacing, wincing or spontaneous
crying was recorded as a positive pain response, To reduce the risk of a
conditioned regponse the following procedures were adopted.

1. The patient was not given prior warning of the test for pain - it was

performed during joint range assessment.
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Knee flexion deformity was recorded by measuring the popliteal angle. In the

supine position the hip of the patient is flexed to 90° and the knee extended to the
point of resistance. The angle between the femur and the tibia is the popliteal

angle.

Discussion

There i8 invariably a degree of error in goniometric measuroments of joint range
In CP patients (Harris et al 1985), It was therefore decided (o present broad ranges
of joint movement in the results, and not quote absolute figures, Limitation of hip
abduction, hip flexlon contracture and limited extersal rotatlon are clinical
Indications of hip subluxation. However, this can only bo established with certainty

by X-ray,

7.2.4 Pain

Pain may be defined as an unpleasant sensory and emotional experience associated

with actual or potential tissue damage {Morskay 1979). Even in a normal individual

accurate assessment of pain Is difficult for the following reasons.

1, There i; no way to measure pain itself since pain is a subjective experience.

2. There is much individual variation in the experience of pain since 1t has an
emotional as well as & nocioceptive component {(Craig 1990,

3 The patient’s response to pain is conditioned by endogenous and exogenous
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The presence of an dsymmelrical tonic neck reflex (ATNR) is established by

turning the head to one side. The ATNR js present if there is a relative increase
in extensor tone on the side towards which the head s turned (face or jaw side) .4
1 relative increase in flexor tone on the opposite side (skull side).

Both reflexes may be present with one dominant, If the TLR i3 dominant, the
patient is more symmetrically extended, If the ATNR is dominant, the patient is
asymmetrical,

Discussion

The type of muscle tone (8.p. rigid or spastic) may be difficult to differentiate in
the older patient whose limbs have become fixed and relatively immobile, Similarly
the continued presence of abnormal reflexes may be difficult to detect. In these
patients the pattern of deformity and thie posture in the supine position can be
recorded, The pevslstence of abnormal reflexes, particulacly the ATNR and the
TLR, ag well 43 tho prasencs of persistent head turning should be established where
possible, as these may influence the outcome of surgery (Sherk et al 1983).

7.2.2 Pelvic Obliquity
The anterior superior iHac spines (ASIS) were paipated with the patient supine;
differences in the heights of the ASIS denoted pelvic obliquity, This was recorded

ag pregent or absent, If present, it was noted which gide was higher,
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72 BHYSICAL EXAMINATION

Physical examination included the assegsment of the type of CP, joint range,
nursing core, sitiing function and transfer ability.

The type of cerebral palsy was assessed by movement of the limbs, testing of upper
limb function, and observation of the patient, The patient was classified as a spastic
qoadriplegic if the upper and lower Hmbs were more or less equally uffected, and
the patient had poor upper limb function. The patient was classified as a dipleglo
if the legs were considerably more affected than the arms and if good upper limb
function, particularly fine hand movement, was present, Observation of the patient
at rest and during movement confirmed the presence of involuntary movements,
T. . was classified as dyskinésia whether the involuntary movement consisted of
athetosis-like movements, or pusturing, This classification was based on the
assessment developed by the Oxford working group (Johnson et al 1989),

Reflexes were tested, Tone was tested with the patient’s head in midtine, A tonic
labyrinthine reflex (TLR) i8 present if the arms are held in high guard and there
Is resigtance to bringing them to tho midline, The legs are predominanily extended.
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ASSESSMENT

This chapter denls with the development of an assescment
protocol for purposes of this study. No assessment, which
looked at the total patient, could be found in the titerature,
To emable measurcment of the relevant parnmeters the
Cerchral Palsy Hip Assessment (CPIA), shown ln Apperaiix
11, was constructed. The tests vsed in the assessment and
their derivation will be deseribed and disenssed.

74 HISTORY

On thte first page of the assessment form the date and type of surgery performes
were documented, These details were obtained from the operation notes (Appendix
). Postoperative complications were decumented (Appendix IV}, Management

after surgery (Group A) and present managenient (Group A and B) were recorded

(Appendix V).
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The two groups were matched for age and ambulatory status, Group A had

unstable hip/s before surgery and Group B all had unstable hip/s. Cerebral palsy
differs in type and degree from one individual to another, and the type and number
of associated handicaps vary. Thus it was impossible to match these factors.
However the sex distribution, type of CP, level of retardation and number of

associated handicaps in both groups were similar,
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acetabulum.

Hip severe subluxation - more than 66,6% of the femoral head outside acetabulum.,
Dislocated - femoral head entirely outside acetabulum, |

A random sample of 47 patients matched age for age, was obtained from these 66
patients,

6.3 GROUP COMPARISON

Table II documents the characteristics of Group A and B.

TABLE IT
OUr CHAR T
e, = s e e s
GROUR A (N = 40) GROUE ¥ (N = 40)
AGES 826 8.26
LOCOMOTOR. STATUS Nonrambulant Non-ambujant
HIP STATUS Unatable Unstabls
(Preoperatively}
TYPE OF CP 1 Diplogio 2 Diplepio
35 Quadriplegie 38 Quadriplegio
{6 with dyskinosia) (4 with dyskineslo)
BOMICILE 22 Institution 40 Institution
MENTAL STATUS 15 Prolound/Severs 18 Profound/Severa
SEX g 2M TR 28M
ASSQCIATED 48 (in total) S0 (in total)
HANDICAPS
T e
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6.2 UNTREATER CROUP (8)

The unireated patients were all residents of Millsite Hospital, a large institution
catering for chronic disability on an inpatient basis, This hospital was chosen as the
source for the control group as all patients could be assessed in one location, In
addition, good records were kept at the hospital, and a radiographic department
was situated on the premises. Unfortunately equipment was not available to taks
radiographs of the patients’ spines, and spinal abnormalities ha to be documented
from clinical examination, Sinca the ages of Group A at follow-up ranged from 8§
to 26 years, all non-walking CP patients from seven years upwards were identified.
Hip abduction was measured and this formed the basis of selection of the pafients
for radiographic examination, In one hundred patients hip abdustion measured less
than 30°. Since it has been documented that limitation of abduction of this degree
may be an indicator of hip instability (Sharrard 1975, Hiroshimo and Ono 1979 and
Hoffer et al 1987), these patients had radiographs of iheir hips.

The sample of 100 patients formed the basis of a study of the untreated hip, which
is discussed in Chapter 3. Hip instability was identified in 66 patients, using
Relmers’ migration percentage:

Hip located - less than 33,3% of the femoral head outside the acetabulum,

Hip subluxation - more than 33.3% to 66.6% of the femoral head outside the
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The illopsoas was transferred in 35 patients (48 hips). In 39 hips the illopsoas was

transferred posterolaterally (Sharrard proeedure) and in nine hips anterolaterally
(Mustard procedure), In thres cases the Sharrard procedure was repeated, The
complications of surgery, and tesults in terms of hip status and sitting fanction of
the patients in whom the illopsoas was transferred have been described by Erken
and Bischof (1994),

Hamstring reieases were parformed at the same time as hip surgery in 21 patients,
in most cases bilaterally, T"ie hamstrings were considered a contributing factor in

hip deformity,

Spinal surgery was performed on four pailents (14, 3A, 15A, 19A), In al cases
spinal surgery was performed after the hip surgery, The patients underwent a two
stage procedure consisting of an anterior fusion by the Dwyer method and Luque
rodding,

Hip surgery was undertaken regardless of the type and severity of the patient's
cerebral palsy or his mental status, Relocation of the hip was undertaken
regardless of the age of the patient, Fifty percent of the patients with severe hip
instability were 10 years or older at the time of hip surgery. Since the mean age
of dislocation is ssvent years, it can be assumed that the dislocation or severe

subluxation in these patlents was well estabiished.
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Postoperative Immobilization
After soft tissue surgery the legs were immobilized in a Batchelor plaster, This
plaster was kept on for six weeks when the iliopsoas was transferred, and three
weeks when it was released, After bony s'urgery a hip spica was applied for six
weeks,

Discussion

Prior to the period covered by this study, six patients had undergone soft tissue
releases which failed to prevent progression of the hip deformity. This is probably
because the surgery did not alter the bony abnormalities which contribute to
dislocation, Where marked subluxation was present, a femoral osteotomy was
performed. This was generally a varus derotation subtrochanteric osteatomy. The
main aim of this procedure is to correct the femoral anteversion, Since vaigus of
the femoral neck is not significantly increased the vams component of the
procedure is of secondary importance, Only 13 pelvic ostestomies (all of the Chiari
type) were done. In the Chiari procedure the acetabulum is augmented by a shelf
of bone. In three cases the Chiarl pelvic osteotomy wasg added when the hip
instability progressed after surgery. At follow-up one of th. hips was located,

one was subluxated and one remained sevarely subluxated.
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The surgical procodures which were undertaken are summarised below in Figure

L. An explanation of the abbreviations used is given on page xviil.

FIGURE [

TYPE QF SURGICAL PROCEDURE
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(1980), a subluxation is present when more than 1/3 of the femoral head lies

outside the acetabulum i.e. a MP of more than 33%. A hip with less than 1/3
migration was regarded as located i.e. a stable hip, although dysplastic changes
might be present on X-ray. We judged severe subluxation to be present when more
than 2/3 of the femoral head lay outside the acetabulum, When subluxation is
presenit, there is sull some contact between the fernoral head and the acetabulum,

Dislocation is present when the femoral head lies entirely outside the acetabulum,

The migration percenta’e can vary according to the degree of abduction and
adduction of the femur. Rotation of the femoral head does not affect the
measurement (Reimers 1980), All radiographs of the hips were taken with the hips
in as neutral 4 positlon as possible i,e. neither abducted or adducted, This presented

some difficulty when severe contractures were present,

The acetabular index (Hensinger 1986), also referred to as the acetabular angle, i3
the angle between the Y line, and a line from the tritadiate cartilage fo the edge of
the acetabulum.

The preoperative and postoperative acetshular indices were compared to determine
whether acetabutar remodelling had occurred, The migration percentage was
measured in both groups:
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2.  Moderate - mild retardation,

Responds to people and takes an interest in the environment. Attempts to

communicate, May participate in a training or modified school programme.
3.  Low - normal intelligence,

Participates or participated in a normal school prog.am.

Inability to speak was recorded, as were blindness or sevare visual problems, The
oceurrence of epilepsy was recorded, The presence of these associated handicaps
gave an indication of the severity of tht_a condition, Knowledge of these handicaps

is essential in planning management of the condition.

The radiographic measurements used in this study were Reimers’ migration
percentage, and the acetabular index (Appendix VI),

Reimers’ migration perccntage (MP) indicates how larpe a part of the femoral head
extends beyond Perkins’ line, in proportion to the entire width of the femoral head.
Perking' line is a line passing through the acetabular edge, It is parpendicular to
Hilgenrelner’s line, & horizontal line drawn between the innermost parts of the
{leum or the Y-shaped cartilage, also called the Y line. Acconding to Reimers
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L. Dependent: needs person or persons to lift patient out of his ohair,

2. Assisls ; patient assists when lifted from his chair,
3 Independent: patient gets in and out of chair unaided,

73  ASSOCIATED BANDICAYS

Associated handiceps included mental retardation, aphasia, epilepsy or blindness.
It was not possible to obtain uniform tests to classify the degree of mental
retardation, Several patlents in the contral group, although admiited to an
institution, were cared for there because of home circumstances, and not because
of severe mental retardation, The patients in the tweated group had attended various
schools and institutions or lived at home and had not all undergone IQ tests, Bven
where fests are performed they are nct necessarily a true reflection of the patient's
intelligence, as his physical involvement may preclude an appropriate responss to
the test,

Because of all these factors it was decided broadly to categorise the mental status
of the patients ag follows.

Little or no response to people and minimal interest in surroundings.

Punctions on an extremaly low level,
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7.2.7 Upper Limb Function

This was included as it gave an indication of the severity of the physical

jnvolvement. If upper limb function is possible, a good sitting position s easential

to facilitate and maxinise the use of this function (Nwaobi 1987, Myhe et al 1990).

The grading system daveloped by Johnson et al in 1989 was used, where upper

limb function is graded from 1 to 4,

L. No apparent problem with bimanual tasks,

2.  Some difficulty using both hands topethier, but dresses seif,

3.  Physically incapable of putting on vest or T-shirt without help, but able to
feed self with one or the other hand,

4,  Physically incapable of putting on vest or T-shirt, and unable to feed self
with either hand.

The patient was tested in a sltting position, with support given where necessary.

728 Tangler AhBity

Broadly speaking, this refers to the ability to transfor from one position to another,
For purposes of thig study, It was taken to refer to the ability of the patient to get
out of a chair, Rang’s classification (1981) was used.
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3, Rotation about the vertical vxis,

It was documented whether the position of the legs was symmetrical or not,
‘Windsweeping is a term used to describe adduct on and internal rotation of one Jeg
and abduction and external rotation of the other leg (Fuiford and Brown 1976). The
direction of windsweeping was noted.

A diagrammatic representation of sitting posture is very useful (Appendix ¥1V),

7:2.6.3 Sitting tolerance
Sitting tolerance refers to the length of time the patient can sit in a chair without
complaint, Tolerance was arbitrmily graded as follows:

Poor Tolerance « less than 2 hours.
Falr Tolerance - 2-4 hours,
Good Tolerance - more than 4 hours,

Sitting tolerance was only measured in those patients who were placed in sitting,

7.2,6.4 Present Seating

In cases where independent sitting is not possible, the patient may be propped i.0.!
simply tied into a chair, or & special chair or chair insert might be used, depending
on individual circumstances. The mothod of seating was documented (Appendix V).
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independent sitiing (levels 4-7) was not required,

The scoring system suggested by Staudt was both reliable (95% intrarater
agreement) and simple to use, and was therefore chosen for assessment of patients

in this study,

7.2.6.2 Sitting posture

Sitting posture refers to the alignment of the body in xitting, Analysty  this
posture must involve looking at the elements of the spine, pelvis, hips and lower
limbs, and their relationship to each other, The uncorrected sitting posture wag
documented, The presence of a kyphosis was confirmed by observing the position
of the spine from the lateral nspect, The presence of a scoliosis was confirmed by
bending the patient forward in situng. The spine was palpated to determine the
direction and type of curve, Impingement of the ribs on the pelvis, denoting a
decompensated spine, was recorded and where possible radiographs of the spine
were faken.

The position of the pelvis in sitting was assessed. There are three axes of pelvio
movement (Siff 1991):

1. Anterlor-posterior pelvic tilt.

2. Laterat tilt (pelvic obliquity).
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5, Independently maintaing posture.

This is a modification of the scale used by Staudt (1989) to assess patients
undergoing rhizotomy.

All thres assessments were tested for inter- and intra-rater reliability, and suitability

for use as a measuring instrument (Appendix IIT),

The assessments of all the patients in this study wera undertaken by the author
herself. Nevertheless it was considered worthwhile to also fest the interrater
reliability. This confirmed that the assussiment could be used by other persons
wishing to measure level of sitting ability (e.g. surgeons examining a patient prior
to surgery).

Although all three assessments were roliable, it was felt that they were not all
suitable for this study. The Rang assessment is a broad categorization of sitting,
but does not provide a score for the patient who cannot be placed in a sitting
position, This makes statistical analysis problematical. The Chailey Herilage
assessment i3 the most complicated assessment, Some of the levels are not
accurately defined, and are thus difficult to interpret. Since most non-ambulant
children fall into the lower categorles of sitting ability, a detailed analysis of
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hands are used for support, Gradually the trunk extends and balance improves. By
about .. months the normal baby can balance in sitting unaided, A child can
adopt a vazisty of sitting positions: side sitting (legs dent to one side), long sitting
(legs stretched out in front), tailor sitting (legs crossed) and W sitting (sitting with
body between bent knees), Many of these positions are difficult and non-functional
for the cerebral palsied child because of poor trunk rotation and balance.

Chair sitting (giso referred to as bench sitting, short sitting or high sitting)
describes the position of sitting on a bench or chair, with the knees bent and the
feet on the floor, This is the position adopted by the CP patient in a wheelchair,
and therefore the position used for the assessment of sitting function in this study.

In the normal individual, the head and trunk are well halanced over & level pelvis
in chair sitting, The spine is fairly straight and the hips are located and mobile,
In the upright sitting position, 60° of the hip flexion comes from the hip joints and
30° from flattening of the lumbar curve (Mandat 1981). Normal postural reflexes
and equillbrivm reactions enable one to maintain the sitting posith 1 and move in
and out of the sitting base easily, In sitting the centre of gravity is just in front of
the 12th thoracic vertebrae. In the CP patient, one or more of the elements of
normal sitting is invariably impaired, therefore the evaluation of sitting function in
cerebral paigsy involves several parameters, mainly level of ability, posture and
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7.2.5 Nursing Care
Many CP patients, particularly those with total body involvement, need agsistance
with toileting and washing, Many are totally dependent on their caregiver to
perfarm these activities, If the patient is not mobile i.e, cannot move from one
position to the other, the caregiver has to alter the position of the pati.nt to prevent
the development of decubitus ulcers. Perineal care is dependent on access to the
perineum. It was objectively graded as follows;
1. Difficult ~ total abduction of legs less than the width of the perincum,
2, Fairly difficult - total abduction of legs equal to the width of the perineum.
3 Bagy - total abduction of legs more than the width of the perineum.

Decubitus ulcers can occur more easily on bony prominences, The site of their
development depends on the most frequently adopied position of the patient and on
the distribution of pressurs on these prominences.

Discolouration and scarring denoted the presence of healed (i.e. past) decubitus
uleers. The site of previous and existing uloers was recorded. Records were also

scrutinised. Skin breakdown (which might lead fo a decubitus ulcer) was noted,

7.2.6 Sitting
By the age of four months, the normal child assists whea pulled up into a sitiing

position, with no head lag. The trunk s at first very flexed in sitting, and the
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2. It was only done once the patient was familiar with the handling of the

examiner,

Because of the variability of the pain response the test for pain was repeated on two
different occasions, so that three measurements wers taken, Two out of three pain

responses were accepted as being a positive response (Appendix IX).

A problem in assessing movement pain is encountsred in CPs with severe visual
problems. They are often tactile defensive {.c. avctse to being touched, and may
¢ry with any movement. Similarly, patients with severe contractures may be
uncomfortable on being moved. In thess types of patients other joints were moved
as well e.g. elbow, and the response noted. If a pain response was obfained

whenever & joint was moved, the patient was excluded from the analysis of hip

pain,

Resting pain, or pain in the absence of movement was also documented. Accurate
localization of this type of pain is often not possible, as it may be due 1o several
factors, and subjective reports had to be reled upon, Resting pain i in effect
chronic _ in, which is a complex entity, The frequency of pain during washing,
dressing and transfers was assessed daily for a period of one week in those patients

who had a positive pain response.



I A

Page 77

1P FLEXIO R GROU

G-I N0 OozZ
-l
in

0-30 31=-30 B1~90
HIP FLEXION DEFORMITY (IN DEGREES)

Fixed flexion deformity (FFD) was practically non-existent in operated hips. In
unstable hips (Figure V) 25 (46%) had minimal (0-30°) FFD, and 54 % had FFD
of more thut 30°-90°, Hip instabllity 1s commontly, but nol invarlably associated

with fixed flexion deformity.
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FIGURE 1y

HIP ROYATION N GROYP A Anp
: D GROUP B

INTERNAL ROTATION (in degrecs)
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Group B Group A
Seventy-five percent of unstable hips fn Group A were fixed in internal rotation,
and 58% of the operaled hips were fixed in external rotation (Figure 1V), When

the latter is combined with abduetion, wheelchair seating becomes diffieult,
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Group A

Adduetor release resulted in abduction of more than 30° in the majority of operated
hips (Figure i),

Unstablc hips in Group B always had less than 30° of abduction, and the majority
hatl no abdugtion, However, not all hips with this degree of limitation ars unstable.
(16 of 23 normal hips measured 30" or less), It can be concluded that tig.t
adductors are a common feature in CP, but not always assoclated with instability,
Dislocated hips are invarlably nssociated with no abduction, or adduction

contracture, In order i~ mak. 4 definitive diagnosis however, a radiograph is required.
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It was more significant in the patient vider 10 years of age, whereas in Reimers’

(1992) study, significant changes oecurred in both groups,

It 13 difficult to explain the wide vatiations in acetabular remodelling, It could be

due to differences in hip statug before surgery, and differsnces in the surgical
procedures,

8.3 GE.OF MOVEME OB 113 A

The findings relating to ranges of movement in the hip and knee are represented
in Figures II - VI,



PREOFERATIVE' | POSTOPERATIVE'
Chiari 13 31 (20-50) 28 (15-50)
No Chiari
< 10 yrs 33 28 (15-40) 20 (10-40)
> 10yrs 16 32,5 (12-50) 30 (10-45)

¢ Median and Range in Degrees

Disenssion

Chiari osteotomy produced varying results in terms of an improvement in the
acetabular index (AD, The difference in the median valus of the Al before and
after surgery was small (3*). It was similar to the change in median values in the
older patients where surgery did not include & pelvie osteotomy. The Chiail pelvic
osteotomy increases lateral coverage of the femoral head.

Acetabular remodelling \without pelvic osteotomy) took place in both the younger
and older patients, albelt with wide variations. This contrasts with the findings of
Tylowski et al in 1980, and correlates with the findings of Wheeler and Weinsteln
(19843,
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of the patients in this study who had shift of deformity were more than 9 years of

age at the time of the unflateral surgery. This indicates that unilateral soft tissue
surgery should probably be avoided at any age.

A further four patients who had undergone unifateral surgery (two: soft tissue only
and two: soft tissue and bony surgery) did not demonstrate any effect on the
unoperated hip. In these patients the unoperated leg was in an abducted extemally
rotated position, and the pelvis was leval at follow up, thus the mechanical factors
contributing to subluxation on the unoperated side (Samiison et &t 1981B) were not

present,

8.2 ACETAROLAR INDEX

Change in the acetabular index was measured in two groups of treated patients:
those who had undergone a Chiari osteotomy as part of the surgery, and those who

had not, The results are prosented in Table V.,
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In patient 29A, a profoundly handicapped CP, only an adductor release was

performed on the right and the liip on this side remained disiocated. Patient 38A
initially had surgery to the left hip only, and 5 yeers later the right hip was
severely subluxated. It was relocated surgically, but redislocated, probably because
the acetabular d'ysplasla was not corrected, At follow-up this hip was severely
subluxated and the joint appeared ankylosed, Patient 40A had bilateral dislocations
but surgery only consisied of a right adductor release and anterior obturator
neurcctomy. As a result of this minimal surgery, both hips were stil] dislocated at

follow up.

In 12 patients, who initially bad unilatersl surgery, the stability of the opposite hip
detoriorated (Figure i), Further surgery to the other hip was performed on 10
patients, Uncovering of the other, unoperated hip subsequent to unllateral surgery
has been reported by Samilson et al (1967), Silver ot al (1985) and Carr and Gage
(1987). The majority of the patients in this study in whom a shift of deformity
occurred, had a combination of unilateral soft tissue and bony surgery, but patients
who had previous bilateral adductor releases did not show this phenomenon, It
would appear that one-sided soft tissue surgery, rather than one-sided bony
surgery, is responsible for the effect on the unoperated hip, This corroborates the
findings of Carr and Gagoe (1987). These authors aiso state that unilateral soft tissue
procedures should especlally be avoided in patients under 9 years of age. One half
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+ POSTOPERATIVE -| N p VALUE’
+ 9 481 §7
PREOPERATIVE <0001
4 9] 23
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Discussion

The difference in preoperative and postoperative hip status was highly significant.
The good long-term results in termg of stability of the hips contrasts with the
unfavourable outcomes reported by Phelps (1959), Feldkamp (1982) and Zembo
et al (1990). In the few cases where surgery failed to locate the hip, the type of
surgery performed (in relation to the hip deformity) was analysed. Patient 18A had
& subluxatlon of the right hip. The adductors were released bilateraily, and a
Sharrard llopsoas transfer done only on the right, At follow up the opposite hip
was severely sublyxated, Tne right hip of patient 20A remained subluxated,

probably besause the acetabular dysplasia persisted (despite innominate osteotomy).
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The results of surgery will be presented and discussed in
termis of radiographic changes, range of movement of hip and
knee, postoperative complications, and the relationship of the
type of patient to the outcome of surgery.

8.1 LOCATION OF THE RBIF.

The migmﬁon percentage of the hips was measured on the preoperative and follow-
up radiogeaphs. The hip status in each patient is shown in Table IIT. The letters
L, 8, 8§ and D denote a located, subluxated, severely subluxated and dislocated
hip respectively, Comparison of hip status (by hip) is presented in Table IV. A
positive sign represents a subluxated or dislocated hip, and a negative sign

represents a logated hip.
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i iosis, who
Radiograph of patient 2A, a severe spastic guadripiegic with scolio

undorwent surgery for bilateral hip dislocation.
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established hip dislocation, especially in the patient older than nine years, is not

advocated,

Seve al authors have suggested that the severlty of CP, and the neurclogical
patterns of the patient be taken into account when considering surgery (Pettit 1976,
Moteau et al 1979, Sherk et al 1983, Howard et al 1985 and Hoffer 1986), The
roflex patterns, type of spasticity and predominant tone of the patients in Group A
wero assessed, and the dominant pattern established where possible (Appendix VII).

Two patients with rigld spasticity developed bilateral hip extension-abduction
contractures, This was also found by Houkom et af (1986) in rigld and athetoid
patients. Persistent head turning to one side (PHT) was found in stz patients, Five
out of six patients with PHT had a severe scobiosis (Figure XI) and thres had
bilaterally extended hips. The untoward effects of PHT have been described by
Fulford and Brown (1976) and Robson (1987),

A dominant ATNR causes extension of the leg on the jaw side and flexion on the
skull side, predisposing to dislocation of the hip on the skull side, If the hips
become relatively fixed in a position after surgery, and this reflex is siiit active (or
if tone Is increased more on oné side) it i highly possible that spasticity will be
trangferred to the trunk, accentuating scollosls, This ocourred in patients 2A, 3A,
104, 14A, 15A, 25A, 26A, 284, 324, 36A, 38A.,
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The effects of the following parameters on the results of surgery were investigated:
1,  Age of patient at surgery,

2. Hip status at surgery.

3,  The type of patient i.e, severity of involvement, reflex patterns and type of

spasticity.

As regards hip status and age of the patient at surgery, it has already been
mentioned that hatf of the patients who had a severe subluxation or dislocation of
the hip preoperatively were 10 years or older at time of surgery. This did not affect
the result of the surgery in terms of locating the hip, Severe insiability required
mora oxtensive procedures, and in cases where redislocation ocsurred or where the
hip remained unstable at follow-up, It was not related fo the age but rather to the
procedure. Complications occurred more frequently in patients over nine years of
tge when the hip was already sovercly unsiable, and in those patients where
ndditional procedures had to be performed to focate the bip, The most common
complications in the older patient were heterotopic cssific~ lon and avasoular
necrosls of the femoral head, Patients with extra-articular ossification had less
mobile hips. In 60% of the older paticnts the functional outcome was complicated
by severe scoliosis. (Appendix XIV). For the reasons cited above, surgery to an
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Radiograph of patient 20A who underwent surgery for a dislocated hip on the right,

At follow-up the hip was subluxated, and there was avascular necrosis of the

femoral head.
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Avascular necrosis was found unilaterally in 10 patients (Figure X). Bight of these

patients had dislocations prior to surgery, and two patients had subluxations.
Avasoular necrosis 13 due to impairment of the blood supply of the femoral head
and s associated with, inter alla, reconstructive hip surgery and hip manipulation
(Steinherg 1987), It can be accompanied by pain and deoreased range of motion,
particularly in a walking patient. In these patlents it was assoclated with Emitation
of hip movement, but only two had pain (7A and 20A),
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Radiograph of patient 28A showing ectopic ossification leading to bony ankyloms

of left hip joint, and dislocation of right {unoperated) hip,
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EIGURE VIIT

Radiograph of patient 3A, showing heteratopic ossification along the transferred

fliopsoas tendon.
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Heterotopic ossification along the line of the iransferred iliopsoas tendon was a

common finding in early post-operative radiographs (Flgute VII). Eeiopie
ossification around the head of the femur ocourred in 14 operated hips, an
incidence of 21%,

An incidence of 8,6% following myotomy and tenotomy in CP was reported by
Bouchard and d’Astous (1991). Patients in this study who developed cctopic
ossification had undergone open reduction of the affected hip, and In the majority
of cases combined with a pelvic osteotomy and/or a femoral osteotomy, In three
hips this ossification led to virtual ankylosls of the joint (Figure IX). This

complication has also been reported by Mc Hale (1991), Lee et al (1992) and Krum
and Miller (1993).
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Discussion
The complication rate was high. Seventy percent of patents developed
complications; 35% had more than one complication. Redisiocation of the hip
occurred when the surgery was not sufficisnt to contain the hip, and further surgery
had to be performed (Figure X). Sepsis occurred in § patients; it cleared up with
treatmer:t except in o < case (7A) where septic u nritis of the hip joint developed.
The affected head of femur was subsequently excised.

Eight patients sustained fractures of tha femur; in two severely affected patients the
same femur fractured twice (Appendix XIII). In two cases the fractute occurred
shortly after removal of plaster, Directly after plaster removal all patients wore
placed in a sitting position, using wheelchair inseris or sirups. In this early post-
operative period they were all at least level 2 (prop) sitters. The most disabling
complication found at follow-up (from the polnt of view of function) was bitatera)
extengion contractures of the hips, which obviously preveated sitting. This
complication was also documented by Szalay et al (1586). In three of the six
patients in which this occurred a subsequent exwensor sbductor release was
performed. This was only successful in one patient (12A). Qne patient (154) had
& unilateral extension contracture and a severe scoliosts, whick prevented him from
sitting,
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84 COMPLICATIONS AFTER SURGERY

Detaily of complications after surgery were obtained from patients’ notes and
serutiny of radiographs (Appendix IV),
Table VI gives a summary of the complications,

TABLE VI
) CATIO
COMPLICATION NUMBER OF PATIENTS

Redislocation 7
Sepsis 5
Heterotopic ossification 12
Fracture of femur 8
Bilateral extension abduction é
contracture

Avascular necrosis 10
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Radiograph of patient 124, a rigid spastic quadriplegle, Hips located following

bilateral adductor and psoas releases for bilateral subluxatics. Poor functional

resuli: patient could not sit because of extession sbdvction contrasiures,
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Seventy-five percent of knses (N = 59) in Group A patients had a flexion
deformiiy (Figure VI), This was despite bilaferal hamstring surgery having been
done in half of these patients. Fifteen percent of knees were hyperextended, which
made wheelchair pogitoning difficult, Nearly 90% of knees in Group B had a
flexion deformity.
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Scoliosis 30 24 0.232
Kyphosis 20 8 0,03
Pelvie Obliquity 20 15 0,368
Windswaeping 20 28 0.110
e o e e e s e e e ]

" Fishers exact 2 tail test

There was no significant difference in the frequency of scollosis, pelvic obliquity
or windsweeping of the iegs between Group A and Group B, However thete was
a significant difference in the frequency of kyphosls, In the treated group this can
be atiributed to the limitaiion of hip flexion ceused by surgery which leads to
backward tilting of the pelvis and rounding of the spine to maintain sitting position.
It was also aggravated by poor trunk control, This compromised function in sltting
and led to increased pressure on the thoracic and sacral areas. Lateral X-eays
showed that these patients actually sat on thei: lumbar spines, Sharrard and Burks
(1987) said that Himitation of hip flexion in patients who had posterolararal {tiopsoas
transfers had not piven rise to difficulty in si*ting but the opposite 'was true in this

study,
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The greatest proportion of patients in each group could be propped into a sitting

positiont (i in Pritchett’s siudy in 1990), Le, they sat with the use of extemal
support. There were an equal number of independent (hand-free sitfers) in each
group, The results support the contention that the level of sitting ability is
deermined by the neurological involvement of the patient and not the hip statug
(Moreau et al 1979, Pritchett 1990), The less severe the neurological damage the
better the sitting ability, Seven patients it Group A could not be placed In a sitting
position, These patients were all supplied with a chalr insert and/or propped up Into
sitting after surgery, They tost their ability to sit dug to the development of hip
extenslon and abduction contractures, In thres cses this was combined with savere
seoliosis which further compromised placed sltting, Three of the four patients in
Group B who could not sit had severe contractures including scoliosis with rib
impingement, One patient was very extended,

All self-propped sitters (levels 3-5) had a level pelvis, This was also the finding of
Pritchett in 1990,

9:3.2 Sitthug Posture

The elements of sitting posiure wera compared and the results are shown In Table

X
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weighed up against this postoperative pain which will be experienced. When the
hip is already dislocated, post surgical complications can ocour, and a pain-free hip

in the long term is not guaranieed.

93 SIITING

Tho parameters of sitting function were analysed separately.

9.3.1 Lavel of Sitting Abflity
There was no significant difference in level of ability in the two groups (Table IX).

1 7 4
2 23 28
0.465
3 2 2
4 3 1
5 =="‘"5-—‘L—°_£‘———- —
T b b e i b B AR - T
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Only four out of 14 patients had daily pain on washing and 2 of these daily pain

on dressing, Transfers caused the least discomfort. The two patients (238 and 338)
with the most frequent pain had bilateral dislocations and a level pelvis, One was
athetold, Patient 23B complained of pain, even in a resting position and did not
want to sit. The majority of patients, therefore had ocoasional pain during handfing.
Moreau (1979) found that half the d:slocated hips in his study were painful, which
correlates with the findings of this study. Cooperman et al (1987) predicted that
50% of dislocated hips will become painful. A similar incidence is quoted by
Gamble et al (1990) and Drummond ot al (1979), In both his study and this study
45% of the patients were severely retarded, whereas in Pritchett’s study (where a
pain incidence of 38% was reported) all the patients were profoundly retarded.

Bleck (1980) stated that hip pain could prevent sitting and result in the patient
becoming bedridden, In this study this only applled to patient 23B, The very low
Incldence of resting pain could possibly be attributed to the fact that half of the
Untreated patients v/ere customarlly in a lying position with no pressure on the
distocated hip. The seated patients In both groups tended to put more weight on the
stable hip (in cases of unilateral dislocation) avoiding pressure on the dislocated hip
(Appendix XTII), Resting pain might increese In patients where special adaptive
seating is used, forcing more welght on the dislocated hip. If a patient only
experiences occaslonal pain, the climination of this pain by surgery should be
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The mental status of the patients in the untreated group (App. X) was related to the

pain response. Only ove patient with a positive pain response was profoundly
retarded, Four patiens in the untreated group cried on all movements and were
excluded from the analysis of hip pain, They were all profoundly retarded and
cortically blind, The profoundly retarded cerebral palsied patieat is unlikely to
experience hip pain and the possible development of snch pain should not be used
as a rationale for treatment in such patients. This was also the finding of Moreau
et al (1979), The intensity of pain on movement is almost impossible to assess in
these patlents and descriptions of the degres of pain in the literature are based on
subjective judgements, Pain on movement of the hip is called minor by Pritchett
(1983) and moderate by Moreau (1979).

Tt was decided that the best analysts of pain would be to investigate its effect on the
management and lifestyle of the patient. Patients in Group B who had a positive
pain regponse (pain on two out of three asyessments) were evaluated deily, over a
pariod of one week; during washing, dressing and tofleting. Faclal respanse during
these activities (as in movement testing) was observed and grimacing, wincing,
‘ttying or verbalization of discomfort wers taken as a positive indicatlon of pain,
Weshing gave the most frequent paln response, followed by dressing and transfers

(Appendix X1,
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in a pain-free joint, except wiwre hip inatability recutred, us in the thice patients

described,

Pritchett (1990) found no difference in the frequency of pain betwoon ticated ansd
untreated patients. However, 21 of his 5) patients treated snipically still bl
unsteble hips at follow-up. He does state that thoe was su diffoence in
frequency of complications, whether the hips were uustable or stuble, but dicre 5

ne documentation to support this statement.

In Group B. movement pain oceurred in 50% of the dislosied lups. The
radiographs of the patients with u pusitive puin response wur: atialysed and it was
found that all had marked acetabular dysplasia related to the dislocated Tips. Other
» 28 of the painful hips were deformity of the: femol head wid HRPIBELTCHS
of head on the pelvis. Twelve of the 14 painul itips wore latenttly dispiuced.

An interesting findiog was that 75% of the patients with Hip pain Jatd o Jeve! preivis.
This contrasts with Cooperman’s (1987 advice not te relucate the hip wiws the
pelvis is loval, Wheie pelvic obliquity way prasent, tho pelvie way genvtally Juwes
0n the side of the painful disivcation. Nt vut of the 13 pativats with hijs pam biugt

unilateral Gislocation: and one hed & unilateral severe subluxation.
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She developed sepsis of the hip joint and pain in the hip persisted, She

subsequently underwent surgety to excise that femoral head. On follow-up
assessment, movement of the left leg was still intermiitently painful, Patient 20A
also had surgery for a dislocation of her right hip. Preoperatively her hip
movement recorded as very painful. Relocation of the hip included a Chiari pelvie
osteotomy. Hamstring releases were added in 1987. At follow-up the hip was
subluxated and stili occasionally painful. X-rays showed a very poor elongated
acetabulum and a deformed femoral head (Figure X). The sixth patient (30A) had
a painful located hip on follow-up. The acetabulum in this patient was poorly
developed, and both the acetabulum and femoral head had irregular surfaces. This
hip was algo subjected to repaated sorgery and developed sepsis. i.fection of the
hip joint may result in pain even though the hip may be located. Two treated
patients were excluded from the analysis of pain as they cried on all movements,
They both had severe contractures and were profoundly retaxded.

Comparison of pain on movement in the treated and untreated groups showed that
there was a tendency towards statistical significonce ( p = 0.063), 1.¢, less pain in
the treated group. Fishers exaot 2 tail test was used and a p value of < 0.05 was
regarded as statistically significant. Follow-up pain in hips treated surgically for
dislocation was compared to peln in untreated dislooated hips, and the difference
was statistically significant. Surgery to reduce an established dislocation resulted
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TABLE VIIX
COMPARISON OF PAIN
e e e e w 1
VARIABLE A B p VALUE'
Pain by Group (N=38) ) (N=38 | 0.6
6 13
Pain by Dislocation | (N=21) | (N =25 | 0,03

* Fishers exact 2 Tail Test

Discyssion

Preoperative pain in the treated group was not always documented, so comparison

of paln on follow-up with the preoperative status was not possible. It was

documented as the rationale for surgery in eight patients in the study, but it is not

certain how this was assessed.

Six patients from the treated group had definite hip pain on testing at follow-up.

Two patients (22A and Z3A) developed a painful contralateral hip, which in both

cases had become dislocated, Both were dyskinetic patlents, One pationt (18A)

developed a severely subluxed hip following an adductor release only, and this was

painful, aven at rest, Patient 7A had numerous surgical procedures to her Jefi hip,
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PAIN

The incidence of pain was analysed:

1,
2,

By comparison of whole group.
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By comiparison of patients who had surgery for hip dislocation with patients

who had untreated dislocated hips.
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The hip status, hip pain, sittieg fanction and nursing care of
Group A and Group B were compared and statistically
anglysed. The significance of the findings is discussed in terms
of each parameter.

91 HIES S

The difference between Group A and B, in terms of patients with hip instability,
was highly significant, demonstrativ g the positive effect of surgical intervention.
However, 29 patients in Group B had a unilaterally located hip, indicating that non-

treatment 6oas not alsvays result in hip instability (Table VID.
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the total body involved patient, superimposed themselves on the postoperative

position of the limbs, These refiexes should therefore beo taken into consideration

when planning surgery.
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A dominant TLR results in a symmetrical pattern in supine, with legs extanded.

This reflex can accentuate the extensor tone in the legs, which is atready facilitated
by surgery to the hip flexors, and make tiw attainment or maintenance of 4 sitting
position difficult, Patients 44, 5A, 6A, 94, 124, 17A, 194, 23A, 27A, 314,
34A, 38A exhibited predominant extensor spasticity which further compromised hip
flexion, Dyskinesia facilitated the shift of deformity to the opposite side in patienty
22A and 28A,

86 SUMMARY

Surgery was very successful in terms of producing a stable hip, Unilateral surgery
frequently had an untoward effect on the unoperated hip, making it more unstable,
Surgery markedly improved hip abduction, Iliopsoas transfer resulted in limitation
of hip flexion which interfered with sltting, Limitation of fluxion was also found
after illopsoas releases, but less frequently, Complications after surgery ocourrad
frequently, particularly in the patient older than nine years, whose hip was already
severely unstable, The incldence of complications correlated with the extensivenese
of the surgery.

Neurological patterns had an adverse effect on the result of surgery, not in terms
of obtaining a good surgical result radiologically, but in terms of obtaining a good
sitting posture. Persistent abnormal reflexes, which were found predominantly in
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~ Moreau et al (1979) stated that the frequency of decubitus ulcers depends on the

gverity of neurological involvement. It is a complication which can be prevented
by good nursing care and emphasis on frequent change of position. If the patient
is seaied in an orthosis, the area of greatest pressure can be hollowed out and/or
padded, The patient should be taken out of his seat at regular intervals, and should
spend & period of the day in prone lying if possible, The koy factor is frequent
chauge of position,

95 SUMMARYX

Compatison ¢« the weated and untreated patients demonstrated that the surgleally
traied patients had more stable hips, Untreated patients had a significantly higher
icidence of pain. Analysis of this pain, however, showed that it was not
. continuous, but in the majority of cases ocourred intermittently, partieularly during
Wwashing, Resting pain was rars, Sitting function was not significantly betier in the
treated patlents, There was no significant difference in the iacidence of fractures
inboth groups, and more decubitus ulcers were found in the treated group, In this

joup, however, perineal care was significantly easier.

1
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Jn this study the site and frequency of pressure sores, both past and present in

Groups A and B were recorded (Table IV), MoNemar's test of symmetey was
gpiied. In Group A, there was no significant difference between frequency of past
and prasent pressure sores. However, more sacral pressure sores were found (in
e treated group) at follow-up, showing that the surgery led t» more pressore

over the sacral areq.

In Group B there was a highly significant decrease in the frequency of pressure
~ somes 4t follow-up, compared to their incidence In the past, Many patients in Group
B came t the Institution from poor socicecoromic Lackgrounds, where care was
isadequate. Within the institution a better method of patient management had
evolved, with more attention being paid to skin care and change of position,
Jthough many spent a large portion of the day in a recumbent position, Pressure
- sares were more frequent and occurred in more areas of the body in the severely
contracted, totally immobile patient, confirming the view of Morzau et al (1979).
The total number of pressure sores in Group A on follow-up was almost 3 times
the number in Group B. There were 9 sacral pressure sores in Group A as opposed

0 1in Group B (Appendix X1).
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98 DECUBITUS ULCERS

Cerebrat palsied patients who spend prolonged periods in fixed positions e.g, back
lying or chair sitting, are prone to decubltus ulcers over bony prominences,
especially where there is uneven distribution of pressure. The skin at the presvure
point reddens and can break down and ultimately become uleerated, as poor
~ tirculation in the immobile patient pravents healing of damaged skin, The area over
the prominent dislocated hip and trochanter is purported to be prone to ulceration,

if the patient’s posture resulis in increased prossure on this area,

A + PAST - N (d0) p VALUE'
+ | 14 0 14
- Present 0.083
«|3 23 26
B + PAST " N (40)
21
Pt 4 17 <0.001
-la | 17 19 S
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TJABLE X11)
COMPARISON OF FRACTURES
VARIABLE | A B p VALUE'
N =40) | N =40

gmm 8 3 0,193

*+  Fishers exact 2 tail test,

There was no significant difference in the incidence of fractures in the treated and

wntreated groups.

The fncldence of fractures (20%) in patients who underwent surgery 1s comparable
fo the postoperative incidence reported by Samilson et al (1967) - 20%, and by
. Pritchett (1987) - 18% . In Pritchett’s comparative study (1990) more unireated
patients sustained fractures, whereas In this study the incidence in this group was
balf that of the treated patients. It 8 possible that the legs of untreated patients in
iz study were not moved often, These results indicate that prevention of fractures
sheuld not be used as a rationaie for surgery. The ineidence of this complication
e be reduced by careful handling of the patient.
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VALUE'
- - =2 | "
= % 1g p<0.001
Pairly difficult/Difficult 4 »

¢ Chi square test

%! FRACTURES

Hp disiocation has been observed to increase the risk of fracture of the femur
(Mclvor and Samilson 1966, Pritohett 1983), Gamble et al (1990) say this is

-~ probably dus to Jower extremity rigidity, joint contracture and osteopenia.

Table XTI gives a comparison of the number of patients in Group A wnd Group B

who sustained fractures of the femur.
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95 ASSOCIATED HANDICARS

Appendix X shows that there was linle difference In the numbers of profoundly
pandicapped in each group, Appendix VUI details the occurrence of epilepsy,
aphasia and blindness, Both groups were similar,

06 RERINEAL CARK

Perineal care is difficult when both hips are adducted or when theto is no passive
ahduction, Twprirovement of care is justified as a rationale for surgery in these
patients, In the windswept patient, the abducted leg allows aceess to the perineum,
and perineal care was relatively easy in most of these patients. Perineal care was
difficult in one treated patient who resisted abduction becauss of pain.

There was & highly significant difference in case of perineal care in the treated
group as opposed to the untreated group, as shown in Table XI1.
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4,  Transportation of the patient is easier when he can be seaid in a

wheelchair, even when he cannot propel himself,

Ono of the poals of hip surgery is to maintain or improve sitting function, This
fmetion was not significantly better in the group tr«ted by hip surgery, Siting can
fowever be factlitated by the use of straps, special chairs, or individualiy designed
orioses which can be placed in a wheclchalr, Various methods of seating have
been discussed by Rang et al (1981), Pope et al (1985), Hundertrmark (1985), Bleck
(1987), and Atlinson (1990).

34 TRANSFER ABILITY

Only one patient in each group could transfer himself in and out of a wheelchair,
Thirty-nine patient; in Group B and 35 patients in Group A were totally dependent
for transfers, Four patients in Group A assisted with transfers, Hip surgery did not
impove transfer ability. Inability to transfer is due to inabllity to weight bear,

lemgteing contractures and a non~functional position of the legs.
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presont in 30% of the treated patlents and 20% of the untreated patients, In

genral, patients with a good tolerance had less severe deformities, It was noted,
however, that in several patients the desire to be sitting up was so great that they
were prepared to put up with a great deal of discomfort to remain upright and did
pot complain, despite being in a poor sitting position,

934 The Importance of Sitting
The non-ambulant CP patient spends all of his time either in 4 lying or a sitting
position, Sitfing is a better position than lying for the following reasons:

1 ~ Inarecumbent position, the patient is more likely to develop pressute sores
and respiratory problems. Bladder infections are mors likely to occur. In
this position he cannot observe the world around him and interact with it,
There are of course those profoundly retarded patlents who cannot interaot,
but even these patients can benefit from sitting,

3 Feeding, whether by the assistant, or performed by the patient limself, ls
better in the upright position (Hulme ct al 1987), The patient is less ikely
to choke in this position.

3. Yand funetion (in those patlents who have the capability) is facllitated in &

good, well supported position.
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VARIABLE A B p VALUE'
(N = 34) | (N =23)
Poor 3 3
0.6767
Pair/Good 31 20

J Fishers exact 2 tail test

Thers was no significant difference in the two groups indicating that relocating
dislocated hips does not significantly improve sitting tolerance. Investigation of
poar sitting toleranee in the treated group showed that it was due to hip pain in one
patient, and severe contractures in two patients which cavsed discomfort In sitting,
In the untreate< group it was similarly due to hip pain in one patient, and se-ere

contractures in two patients.

In the treated patients with fair tolerance, a common problem was the tendency to
ilide out of the sitting position due to a combination of Umited hip flexion and
&xlensor spasticity, The nposition of the patient had to be constantly re-adjusted.
Scoliosis made sitting uncomfortable as it contributed to asymmetrical sitting, Rib
impingement in severe scoliosls causes paln in sitting, This impingement way
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The seurological patterns of the patient must be taken into account when planning

ip surgery. As discussed earlier, these patiems superimpose themselves on the
post-surgical posture of the patient, and can accentuate asymmetry of the hips and
spine, or extension of the hips, depending on the dominant reflex.

It is important not to confuse the customary posture of the patient with his level of
sitting ability. In a presentadon by Erken et al (1984) 21 patients were judged to
be bedridden, as this was the position in which they were managed. Only five were
seported to be prop sitters. Seat inserts were supplied after surgery and all but two
were prop sitters. The change in status could therefore not be ascribed to surgery
but to change in management. The level of ability must be tested before surgery
by pqtﬂng the child up into a sitting position, In the untreated group, assessment
of abillty (as deseribed in Chapter 7} showed that 28 patients out of the total group
were prop-sitters, However, only 23 were actually placed in sitting during the day
and therefore lying was their customary posture,

5.3.3 Sitting Tolerance
Sitting tolerance was only analysed in those patients who were piaced in a sitting
position, and the resuits are shown in the following table.
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Lonstein and Beck (1986) stated that the hip dislocation, pelvis obliquity and

scoliosis were all due to the same factors and developed at the same time and not

in sequence. This seems to be a more I jical explanation of the windswept triad.

Letts et al (1984) stated that the iliopsoas musole is instrumental in the development
of scollosis because of its proximal attachment to the lumbar spis 6. When the psoas
i transferred it has a tenodesis effect on the hip joint, fixing it in a relative
extension and abduction. The muscle is still overactive and probably exerts more
of an effect on the lumbar spine. This effect on the spine will be most prozounced
in the patient with persistent head turning and/or a dominant ATNR (even if the
iliopsoas transfer is bilateral), Iliopsoas release was not as dramatic in its effect on
the rest of the body as iliopsoas transfer. It was the only method of surgery on the
psoag in four patients. Cne of these patlenis, a rigid spastic quadripiegic (12A) with
gtrong extension, still developed bilateral extension-abduction contractures which
were subsequently released, enabling him to be propped in sttting, Ons of the four
patients (37A), who was dyskinetic, maintained her windswept posture, One can
theorise that even if the iliopsoas is released, instead of transferred, .+ other
factors contributing to sitting asymmetry ave still present, posture as a whole will
fiot be improved.
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Scoliosis compromised symmetrical sitting in both groups. The incidence of

goliogis in the untreated group was 60%, similar to the Incidence in an
institutionalized population reported by Madigan and Wallace (1981).

Transverse rotation of the pelvis was found in both groups compounding
asymmetry in sitting. It could be due ta suprapelvic factors (scoliosls), infrapelvic
factors (windsweeping), and asymmeiric postural patterns, The effects of jliopsoas
transfer illusirate, albeit in an exaggerated way, how surgery to one joint affects
adjacent joints as'versely. Surgery fo one hip can reverse t.2 direction of
windsweeping, as occurred in patients 3A, 11A, 144, 16A, 184, 224, 264, 28A.
In general the hip surgery did not help to achieve 4 symmetrical sitting position,

Letts et al (1984) contended that hip dislocation, pelvic obliquity and scoliosis
(which they called the windblown hip syndrome} occurred in sequence, This would
imply that correction of hip dislocation would reduce the incidence of scoliosis.
The converse appeared to be true in this study.

Scrutton (1989) said: "if one hip dislocates there is a much greater chance that the
pelvis will become oblique (either way) and not infrequently this leads to
scoliosis”, Nineteen out of 40 untreated patients in this study had a level pelvis
desplts unilateral hip instability, whi. . -loes not correlate with Scrutton’s theory.
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RELJABILITY STUDY
(SITTING ABILITY)

METHOD

The patient was positioned on a bench with his feet on the floor, by an
assistant, The subject had to hold the positton for ten seconds, The position
was given a scora {for each of the assegsments used) by two raters, The
scoring wasg carried out in three sessions, with a week between each gession,
Three pre-existing assessments were used, namely Rang, Chailey Herltage and
Staudt.

The Kappa Statisnc was used to analyse interrater reliability, Intrarater
reliability was expressed by percentage agreement, which was caleulated as
follows:

% assegsment = 1
Agreements + Disagreements

The author was Rater I and Rater II was a final year physiotherapy student.
Only the intravater reliability of Rater Uis shown. Rater I achieved an almost
identical degree of intrarater reliability.

This study was presented by Michelle Sher and Karen Shnaier in a dissertation
in fulfilment of the requirements for the degres of BSc Physlotherapy in the
Faculty of Medicine, University of the Witwn.2rr -and, Johannesburg in 1991,
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APPENDIX II (3)
EXAMINATION
5  Koees Right Left
Popliteal angle
6,  Nursing Care
Perineal care:
Decubitus ulcers:
1, of Abi
2. Sitting Posture (upcoryected)
Spine
Pelvis
Legs
3 Sitting Telerauce
4, Present Seating



Abduction, knees straight
Abduction, knees flexed
Flexion

Fixed flexion deformity
External rotation
Internal rotation

Leg length discrepancy

Bain
Movement

Resting

EXAMINATION
Type CP
Reflex Patterns
Pelvic ohliaui
Hips Right

Frequency
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CEREBRAL PALSY HI” ASSESSMENT

NAME:

DATE OF BIRTH:

ADDRESS:

DATE OF ASSESSMENT:

HISTORY:
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1, Scoliosis.

8.  Marked pelvic asymmetry (obliquity or rotation).

A decision must then be made whether the aim of surgery can be attained. It must
also be considered whether the indication warrants the amount of surgery required
to correct the hip deformity, Where surgical intervention is not indicated,
conservative options should be recommended, inciuding a program of positioning,
gentle exercises, and most importantly, attention to seating, While conservative
measures are unlikely to influence hip status, they will facilitate management of the
patient. These management principles also apply after surgery.

This study has assessed the CP patient with hip deformity not ouly in terms of the
hip pathoiogy, but in the broader context of his disability, All componea}ts of sitting
function have been analysed, The use of the CPHA requires comprehensive
assessment of the patient, which will lead to a carefully considered decision
regarding surgical intervention, This will benefit both cerebral palsied individuals

and those entrusted with their care.
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dislocation, not subluxation,

it is recommended that each patient being considered for hip surgery should be
assessed according to the CPHA. To save the surgeon time, the CPHA could be
partially or wholly completed by a therapist experienced in CP assessment, prior
to the orthopaedic assessrient, If pain i present, she should supply information
about the frequency of the pain and its impact on the patient, ‘The surgeon could

then assess jolnt ranges, cond.ict a further pain test, and examine the radiographs.

Based on the CPHA, indications for surgery In each particular patient should be
established. Following this, limiting factors must be considered. These are age,
hip status, type of CP, degree of handicap, and geiteral posture of the patient. A
hypothetical "ideal" candidate for hip surgery would be the young CP child with
bifateral subluxation, a level pelvis and straight spine, and a mild degree of
spasticlty, Based on the findings of this study, negative cxiteria for surgery are:
L Age of more than nine years.

2. Established hip dislocation.

3. Dystonic or rigid CP.

4, Profound handicap.

3. Obligate postural reflexes.

6. Strong extensor tone,



Page 116
mnmeu'ically adducted, It is only truly problematical when there are bilateral

sidontion contractur. .

pin on movement of the hip is present in a substantial number of untreated
pedents, This pain is usually intermittent, occurring mostly when the patient ig
iuded, although not invariably, Pain was rarely found in the profoundly
| wdicapped patient, When present, it is recommended that the patient be handled
genlly and that brisk movement of the affected hip be avoided. The significance of
i should be established in each patient by observation over a period of time,

If the patient with a dislocated hip has intractable pain, ie. frequent pain
| wrsponsive to medication, a resection arthroplasty can be considered, The
posslﬁle future development of pain as quoted by many authors, including Gamble
¢l (op. cit.) should not be used as an indication for surgery,

fmust be remembered that abnormal postural reflexes continue to influence the
pistoreof the patlent after hip surgery., Reversal of & postural pattem was found
Woxur jn & number of cases, Dystonia and rigidity influenced the results of
gery, Hence it is important to include diagnosis of the type of CP and testing
of primitive reflexes prior to, or during orthopaedic assessment. In general, the
towe severely involved the patient, the less the indication for surgery. Pritchett

(1990) expresses the same view, but confines his opinion to the treatment of hip
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is often quoted as a reason for su; zery, Gamble et al (1990) said that one of the

" goals of treatment was to restore or improve upright posture,

It has been emphasized in this study that sitting function depends on several
fwtors, Sitting balance, or level of sitting ability is dependent on the degres of
perological {mpairment. Patients could be placed in prop-sitting even If the hip
wis dislocated so this deformity does not preclude sifting, Posture in an upright
position i determined by the position of hips, pelvis and spine as well a3 head and
nink control, Relocating the hip will not necessarily improve the overall posture,
Hip surgery could however provide a broader base for sitting, Frischut et a

(1992) also found that no functional changes occurred as a result of hip surgery.

Tolerance in sitting could be affected by spinal deformity as well as hip deformity.
Poo tolerance as a result of hip dislocation alone was a rare finding it this study,
- Braser et al (1990) concur that many persons with dislocated hips do not experience
siiing difficulties.

Preventlon of decubitus ulcers and fractures are not indications for surgery as their
®cucence is infiuenced by the management of the patient, Perineal care was
implified after successful surgery, but it is not difficult in all patients with hip
dformity, Xt is relatively easier when the hips are windswept than when they are
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Surgery was highly successful in locating the hips of the patients in this study, but
in many cases stability was gained at the expense of mobility. The complication
mie w4 high, particularly where the hip was already dislocated, and extensive
suery was subsequently required. Reduction of : ~  .stied dislocation is
" therefore not recommended. Pritchett (1990) and Herndon e al (1992) expressed
this view in regard to severe CP. Bleck (1987) agreed with non-intervention in the

sieletally mature CP with a painless dislocation,

This study confirms the view that unilateral surgery should be avoided because of
a possible deterioration in stability of the opposits hip. The adverse effects of
iiopsoas transfer have been demonstrated, This became apparent during the
wsessment of joint range and sitting function, leading to the conclusion that

iliopsons transfer should not be used in cerebral palsy.

The findings of this study indicate that generalised statements about the effect of

Mp ingtability on CP patients are inaccurate and should not be applied
Idiscriminately. The aim of improving the sitting balance, posture or tolerance
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Tr =
Rig =
Sp =
Dys =
TLR =
ATNR =
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Tremor

Rigid Spasticity

Spasticity (clasp knife type)
Dyskinetic

Tonic Labyrinthine Reflex
As.ymetrical Tonic Neck Reflex
To both sides

Dominant side

Persistent Head Turning

Extensor Tone ! Strong Extensor Tone

>R =

Tone increased more on right

ine



Tone » R

Bxlensor Tono 4
Bxtensor Tone + +

Tone > R
Extengor Tone o+

Extenavr Tono &+

Tone > R
Extensor long -k

Tone > L

Extepsur Tang <+

Buienzor tono 44

b e T ST
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APPENDIX V (3)
SEATING AND MANAGEMENT
GROUP B
e — .
Hos PRESENT SEATING MANAGEMENT
1B ~ (lics) p
2B Special chale MPpS
38 == (lics} P
4B Ordinary ehair p
5B Specinl ehair PS
6B Special chair Ps
m e (lin) P
B — (lics) -
9B Special chalr Ps
108 e (lloy) P
118 Specind ehiar Bs
128 e (e} B
138 = {lleg) P
148 Speclal chair (4
158 Ordinary chair MP
16B Ordinaty ohnir P
17B = {lics) -
188 Olinary chair p
198 Ondinary cholr P
208 Speoinf chalr PS
21B Oedinary chair MP
2B e (L) -
pc): = {lica} 3
24B = {lleg) -
25B Ordinary ohair p
26B Ordinary chair P
279 Ordinary el P
28n Speolnl chair P
258 Speelol chaie P
308 we (lins) -
3lB = {lleg) P
28 - {llca} v
33B Speclal chair MP38
um Spealnl chale ]
ash Oxdinary chair MP
36R o (ics) P
378 - (lics) MP
agn Ordinary chair MP
398 v {lles) P
408 Ordinasy ohair LA




page 120

APPENDIX V (2)
SEATING AND MANAGEMENT
GROUP A
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mor>< >»aurA

AISESSMENTS

,unm i stuudt  [2T] Ghatiny mmﬁ-}

Both Rang and Chailey Heritage scales proved to be 100% reliable.
The Staudt assessment yielded a lower Kappa value of 0,935,
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M gsmion t & et nm.nn 154
I::] Qesglon R & O
AVERAGE % AGREEMENT
Reng: 97

Chailey Heritage: 90
Staudt; 95
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18A . ° .
17A . . o-R
184 . * . .
19A * (RI) » . P
20A L . . sl
A * (RN ¢ R Y
22& . (RD » " | 34N}
W4 . » LY}
MA * (RI}
15A » (RD} . . st
36A * R} ’ e
r il ® . N aml,
BA » (RI} aR
29A # (RI) ¢ R ¢ L
A . M .
A . .
224 ® (R)) »
A .
44 .
25 N -
36A . . s-+R
3TA . M » R
38A » .
A
40 A » \-m) ] WW

e
e mrrarut
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APPENDIX XIV (1)

A:  ANTRERIOR VIEW OF PATIENT SHOWING SCOLIOSIS, PELVIC
OBLIQUITY AND WINDSWEEPING
B:  LATERAL VIEW OF PATIENT SHOWING POSTERIOR PELVIC

TILT AND KYPHOSIS
(After Pope ot al 1988)



MW -
PT TYPE OF FRACTURE MONTHS
AFTER SURGERY
6A L Supracondylar KL
L Supracondylar 46
15A R Subtrochanterie 2
16A L Supracondylar 10
29A L. Supracondylar 9
R Shaft 1
30A L Shaft 59
J2A 1. Subtrochaunteric 2
34A L Supracondylar 11
38 R supmconu_—:::%@
Lﬂm-mmmm
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APPENDIX XII (3)

ABBREVIATIONS

Rt =  Rib impingement
=  Ischial tuberosity
™ = Greater trochanter

SAC = Sacrum
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APPENDIX XI1 2)
. e
24 2B | Saa.
| LIT g *
23A 238 | L hip, L ankle .
244 | Loagkle o 4B 1 RTr )
.. Han, [ ] 250
Soo0. RTE
26A | L Tr, Rankio L 68 | R [
f. T, Snc
274 278 | Rhlp .
A | Sag, IT hd 281
294 | R Bar, R'T: » 5B
R knos, Back o
0A | Rhip, Mid back L] 308 | LWp .
A 3B
32A | RI, back . 3B | R+ Lubulp .
LTe
A 338 | Ruip e
A 4R {RTe ®
Mid bnek .
kLT 35B
36 368 | L olbow .
Sac, .
7A 3B | Sao »
BA ann
RTr .
A k1))
408 | L Tr, L oakle .
40A _.l.‘.. koo
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APPENDIX X1x (1)
DECUBITUS ULCERS
¥r { SUTE PAST | PRESENT [ pr SITE PAST | PRESENT
1A Soe, L RI .
Sre . 1B | Lkip .
24 R hip, R car . . 2B
R sibow, R ankle » .
3A 3n
A “ 4B
San )
SA _ 5B L hip '
GA Sac, Knees . L] L p, ookl | @
S o L knco b
TA M
_ L inner thigh .
3A b
L hip .
9A 98 R+ LT .
104 | Mid spine L {on
.
1A 11B
124 { Knees, Sae . 128 j LTr '
C{ Sne ol
DA 13 Tr, Fect L]
RTe d
14A 148 | Rl *
R hilp :
1A | Ru . 50
164 168 | Riip ¢
174 m L MP: L .
ankle
18A o | ReLIY .
L klp hd
194 L
" . 208 | L Feot .
ot | LIT
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APPENDIX XI
ANALYSIS OF PAIN
GROUP B
PT | WASHING | [ .ESSING | TRANSFERS
N =17 N="7 N=7
2B 2 0 !
4B 4 1 1
8B 5 2 4
11B 6 3 3
12B 7 7 2
14B 7 2 2
15B 5 1 3
178 6 3 0
18B 3 2 2
23B 7 7 1
33B 7 4 J
34B 3 3 2
36B 4 | 1 !




page 140

Profound - sovere retardotion

Modsrats « mild retardation

Low ~ normnl Latelligence

APPENDIX X

T STATUS PT STATUS.
1A MM 1B P
24 Bs B o
3A P8 prs b
4A MM 4B MM
5A MM 5B ¥
GA Ps 6B S
TA, MM 8 MM
A MM P MM
9A MM B 23
10A s 0B PS
11A MM 118 MM
12A Ps 128 MM
13A Ps 138 MM
14A MM 14B MM
154 MM 158 MM
16A MM 168 MM
18A MM j$1:) MM
19A PS 19R MM
204 MM 208 pS
A MM 1B P
22A MM 228 MM
244 MM 348 PS
25A Fs as5p Ps
26A MM 26B LN
27A MM 278 i3]
ataA MM 288 Ps
29A Ps 2¢8 P8
30A PS 0B s
A MM 31B Ps
325 3] 338 P8
33A LN 33p MM
34A P8 34B MM
35A MM 158 MM
a6A 3] 368 MM
1A MM 378 PS
3BA MM 388 MM
a9A LN 398 PS

MM
40A PS 40B _l
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ELEZ8=

APPENDIX IX (2)
PAIN ASSESSMENT
" mp Rt { R2 | R L2 {zfus{p
STATUS AIN RESIONSE
;g tg Negniive
L @ | Pagsitive (1, hip)
3B RD Cyles all movements « exvluded
;-g :g . . Positlvo (R kip)
MNogative
sg g Crics all movements - excluded
7 Negative
88 RD . . ® L] Positive (R hip)
9B RD Criey all movoments ~ exoluded
10B RD Nogative
1§3:] D . L Pogitive (R hip)
12B RD . . Positlve (R hip)
138 LD Negative
14B LD o | & | o [ Postive (L hip)
150 RD ® . . Eaaiut\;c (R hip}
158 R L ogative
178 RD e ! a Positive (R bip)
18B RD - ] ] Posftlvo (R hip}
158 LD . ﬁm‘:::
208 BS "
248 LS Negative
28 | BD . ¢ A
9B BD & . ] ] Positive (R + ip)
24B RSS Negﬂﬁva
258 RSS Negﬂltv“
265 LS Nogative
Neputive
278 Ls Negative
288 BD Vs
28 L3 g:lﬂliu maverments « exeluded
aop BD Negative
1B RD
Negative
2B RSS . . ° ' e pafl:ivg (R + L hip)
25 BD ® s | positive (L bip)
4B BD Negative
358 L8 Poaltive (R hip}
6B RSS . . Nepative
Jsp RS # | Mageiive
398 RSS . Negative
o i
4o LY e . B N e

BO0ogan

Reght hip, 1a¢ Axvsasorent
Right hip, 2nd Asscssmment
Right hip, 3xd Asucagment
Lot hip, 1st Asacaament
Laf hip, 20d Asgossment
Loft 7., 3nd Asgessment
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APPENDIX IX 1)
EAIN ASSESSMENT
GROUP A
— e e e
™ Hir RL | R2 | R3 || vt
STATUS 12 | 13 | PAIN RESPONSE
1A BL (7
2A BL grlgc:‘?lf movements - exoluded
A BL Negative
4A BL Negative
5A BL V- stive
6A BL Crles oll movements ~ excluded
¥/ L {oxo) L ® | Positlve (L Hip)
8A BL Negotive
oA BL Negative
104 BL Negntive
A BL Nogative
12A BL Negntive
VA BL Negative
1A BL Negative
15A BL Negative
18A BL Negative
174 | BL Negative
18A 188 [ ] » L] Poaitlve (L lﬁp)
19A LS Negotlve
20A RS - [y -] Posiﬁvﬁ (R hip)
21A BL Negative
MA LD L] L] L] Poaitivo (L hip)
WA BL Nagative
24A BL Negative
%A | BL ;',:g::::,:
aoA gg Negative
ol B4 ol ol e Fouiive (R bip)
2A RD ;': gi?i‘i:c (R hlg)
A | BL | e | e et
3A | BL Neoiive
zA BL Nopatlve
3A LS Negative
A BL Nogntlve
35A BL Nogatlve
asA BL Nogative
EYLY BL Nogative
3BA RSS Nogutive
A BL Negative
40A BD
e ﬁam-—
sy e T T S
= Bilaterally locnted
(o) @ Exotsed

= Subluxnted

= Severoly subluxated

= Diglocuted
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