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Seating for the Severely Disabled Child
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Abstract : Children suffering from severe spastic cerebral palsy or other neuromuscular
condition are frequently bedridden and have little or no potential for ambulation. These
children are often neglected and develop marked lower limb contractures, pelvic obliquity and
or scoliosis. Unfortunately, seating remains a neglected poorly understood and under utilized
therapeutic modality in these handicapped children. The general goals of seating are to provide
truncal support and control, improve body orientation and stability, improve function of the
upper limbs and distal body parts, prevent pressure sores and improve the function of the
cardiopulmonary and gastrointestinal systems. A multidisciplinary team comprising of an
orthopaedic surgeon, physiotherapist, occupational therapist, bioengineer and technicians is
central to the success of a ‘Seating Clinic’.

310 non-ambulant children suffering from spastic quadriplegic CP or other neuromuscular
condition have been treated at our Seating Clinic.

The primary considerations in prescribing a seat were the type of sitting support surface, back
support, foot support and upper extremity support. The various chair types prescribed are
discussed in the paper.

The key to seating a non ambulant child is the optimal balancing of a stable spine over a stable
pelvis. The surgical assessment and correction involved in appropriate seating are discussed.
Regular follow up in such a combined seating clinic, concurrent with patient and caregiver

education, is essential for the successful seating of a non ambulant child.

Introduction

Children suffering from severe spastic cere-
bral palsy or other neuromuscular condition are
frequently bedridden and have little or no
potential for ambulation. These children are

often neglected and develop marked lower limb

contractures, pelvic obliquity and/or scoliosis.
Seating a bedridden child has a tremendous
impact on the physiological and psychological
status of the child. Unfortunately, seating
remains a neglected poorly-understood and
under-utilized therapeutic modality in these
The benefits

handicapped children. of an
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upright sitting pesture are many. Preper seat-
ing can decrease the abuermal tene and reflex
activity in the severely spastic child and pre-
vent the develepment ef ceutractures aund
defermity. The child is better able te develep
head and trunk centrel, and the upper limbs can
be freed for develepment of useful manipulative
skills. The child benefits psychelegically by
being able te sit cemfertably and interact with
seciety, his peers and the envirenment. Finally
it permits easier nursing and transpertatien eof
the child by the care-giver.

The general geals of seating are te previde
truncal suppert and ceutrel, impreve bhedy eri-
entatien and stability, impreve the functien ef
the upper limbs and distal bedy parts, prevent
pressure seres and impreve the functien ef the
cardiepulmenary and gastreintestinal systems.
This can euly be achieved by maintaining geed
pelvic pesitien and eptimizing spinal alignment.
Pestural deviatiens sheuld be recegnized and
cerrected if pessible, te achieve eptimal sitting
pesture. A multidisciplinary team cemprising
of an erthepaedic surgeen, physietherapist,
eccupatienal therapist, bieengineer and techui-
clans is central te the success of a ‘Seating

Clinic’.
Patients & Methods

318 uneun-ambulant children suffering frem
spastic euadriplegic cerebral palsy er ether
neureniuscular cenditien have heen treated at
eur Seating Clinic. There were 194 males and
116 females. Twe thirds (n=204) of the children
suffered frem severe spastic cerebral palsy,
while the remaining had muscular dystrephy,
spinal muscular atrephy er ether uneuremus-
cular cenditien as listed in Table 1. The chil

dren were 1nitially assessed by the multidisci-

Table 1. Seating fer the Severely

Bisabled Child
Dia gnesis Numhber
Swpastic quadrislegic CP 200
Spastic diplegic CP 5
Spastic hewiplegic CP 3
 Athetsid CP )
Muscular dystreshy 20
Spinal muscular atreshy 5
Epilepsy 6
MMC with hydrecephalus 7
@ther 61
Tetal 310

plinary team te determine their suitability fer
seating. The sitting ability ef the children was
classified accerding te Heffer as | independent
(hands-free), hands dependent, and preppedV.
Any abuermal pestural deviatien was neted
and recerded as being either flexible eor fixed
(structural). The presence of any centracture
in the lewer limb, especially ceutracture which
weuld interfere with preper seating ; presence
of any pelvic ebliguity ; and any abnermal spi-
nal alignment were recerded at the initial
assessment, Pestural deviatiens that were ceun-
sidered te be an impediment te preper seating ;
such as hamstrings centracture causing peste-
rier pelvic tilt and sacral sitting ; hip adductien
centracture and windswept hip defermity caus-
ing pelvic ebliquity and abuermal sitting pres-
sure ; sceliesis and kyphesis causing truncal
malalignment, etc. were neted and censidered
for surgical cerrectien where feasible, Deferm-
ities of twe types were mainly neted, as previ-
susly described by Rang ;
1. Symmetrical sleuch with sacral sitting due
te hamstrings ceutracture
2. Wind swept defermity with adducter
centracture, subluxated er dislecated hip
and a ceutralateral hip abductien deferm-
ity with resultant pelvic ebliquity and

231



Table 2. Seating fer the Severely
Bisabled Child

Chair type Number
Buggy 3
Insert 11
Buggy with msert S8
Wheelchair 12
Wheelchair with insert 108
Weeden chair with insert 43
Orthesis 31
. Other 44

sceliesis.

Types of seats

The primary censideratiens in prescribing a
seat were the type eof sitting suppert surface,
back suppert, feet suppert and upper extremity
suppert. The chair type prescribed was either a
buggy, a wheelchair, er a weeden chair ; with
or witheut apprepriate inserts as necessary.
(Table 2)

e The base of the seat previded was either a
nen-mebile weeden chair er a mebile buggy
or wheelchair.

¢ The seat was of a nen-cempressible cenferm-
ing material that increased surface centact
while previding a firm base of suppert. A
cushien that prevides firm suppert under the
fleshy, pesterier thigh maintains geed pres-
sure and shear relief at the ischia and ceccyx.
This, when used in cenjunctien with a preper-
ly adjusted feetrest height, can have a sigmfi-
cant impact en ischial pressure.

e Bepending en the needs of the child, the seat
varied frem a simple cushiened seat te seats
which included lateral supperts and head
suppert, er an erthetic seat centeured te
accemmedate a severe nen cerrectible
defermity.

e The independent sitter was seated by previd-
mg a mebile stable base with a backrest te
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suppert eptimal spinal alignment.

e The hands-dependent sitter was treated by
previding back and lateral supperts, se that
the hands ceuld be freed fer develepment eof
manipulative skills. The trunk suppert was
either m the ferm of a cressed cheststrap er
an H-strap.

e The prepped sitter usually required back,
lateral and head supperts with an inclined

seat te aveid the child frem sliding eff.
Surgical correction of deformities

15% (n= 48} of the children had a C-shaped
theracelumbar sceliesis er hip flexien-adduc-
tien defermity with subluxatien/dislecatien ef
the affected hip that required surgical cerrec-
tien.

Affected hips were appreached with feur
levels of interventien depending en the severity
of invelvement :

e An early centracture was managed by seft
tissue stretching, physietherapy and abduc-
tien splinting.

® A hip-at-risk te subluxatien(having a cem-
bined abductien angle of < 60°) was censidered
fer surgical release of the centracted ad-
ducters,

e A subluxated hip(having a Reimer’s Extru-
sien Index eof 30-50%)was treated by a
femeral varus esteetemy with er witheut
acetabuleplasty.

e A hip which had extruded>50%, er a dis-
lecated hip was treated by cembined epen
reductien, and femeral varus estestemy with
acetabuleplasty.

Sceliesis was managed by pesterier instru-
mentatien and fusien using the Luque system
and sublaminar wiring, with fixatien te the

pelvis using the Galvesten technique in case of



pelvic ebliquity.
Piscussion

Seating a nen-ambulant child has petential
benefits en the respiratery and musculeskeletal
systems in additien te the nen-quantifiable
psychelegical benefits te the child and parents.
The key te seating a nen-ambulant child is the
eptimal balancing ef a stable spine ever a
stable pelvis. Thus previding preper seating te
a severely spastic child is a challenging theugh
rewarding field. Impreper seating may enceur-
age or even intreduce pestural deviatiens that
can pregress te a structural er fixed defermity.
Wheelchair users eften pessess a limited reper-
teire of cempensatery patterns te maintain
cemfert. Persistent utilizatien ef these patterns
result in fixed pestural deviatiens. These pes-
tural deviatiens sheuld be recegnized and treat-
ed early, while still flexible.

1. Prebably, the mest cemmen pesture seen
ameng wheelchair users i1s the sleuched er
kyphetic pesture. This pesture is assurned te
cempensate fer lack of intrinsic trunk centrel
and lack ef external pestural aids. Bilateral
hamstrings centracture wersens the preblem.
The pesture censists of a pesterier pelvic tilt, a
flattened er kyphetic luimbar spine, theracic
kyphesis, and lewer cervical flexien with upper
cervical and head extensien. Cemplicatiens
asseciated with this pesture include increased
mechanical stresses at the sacrum, ceccyx and
spieus precesses with risk te develeping pres-
sure seres, less of femeral suppert with as
seciated lewer limb defermities, increased
muscular imbalance, cempremised cardiepul-
menary functien: back, sheulder and neck
pain , and impaired visual fields and asseciated

deficits of upper limb functien. Interventien at

the earliest eppertunity is imperative fer epti-
mal resteratien eof functien and preventien ef
secendary defermity. This can be achieved by
supperting the pelvis in a level, deretated pesi-
tien with eptimal alignment m the sagittal
plane, previding pressure relief te preminent
areas, restering lumbar lerdesis and surgical
release of any centracted hamstrings te cerrect
pesterier pelvic tilt and sacral sitting.

2 . The secend abnermal pesture is asym-
metric seating due te pelvic ebliquity resulting
frem sceliesis er hip dislecatien. Children with
quadriplegic CP have a very high risk (> 38%)
te lip flexien-adductien centractures with cen-
sequent hip subluxatien/dislecatien. The resul-
tant pelvic ebliquity causes increased mechani-
cal stresses en the lewer ischial tuberesity with
pessible impact en skin integrity. Adductien
centractures alse interfere with perineal
hygiene and preper seating. Secendary spinal
curvature further cempeunds the preblem.
Every child sheuld thus be reutinely examined
fer develepment eof any adducter centracture,
and remedial measures sheuld be instituted
mmediately en detectien. A cembined hip
abductien angle of <64 sheuld rai’se suspicien
of hip subluxatien and warrants a screening
anterepesterier pelvic X-ray. A break in the
Shenten’s line and pregressive extrusien in the
femeral head as calculated by the Reimer’s
Extrusien Index, sheuld be treated by the
apprepriate surgery as described earlier. A
unilateral hip dislecatien sheuld always be
treated as it can result i severe pelvic eblig-
uity, sceliesis and recurrent ischial ulceratien
on the lewer side of the pelvis. Wenger and
asseciates have reperted geed results frem
cemprehensive surgery that includes adducter

and iliepseas release, epen reductien, femeral
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varus esteetemy and pelvic acetabuleplasty fer

a neuremuscular hip dislecatien?. Treatment of

hilateral hip dislecatiens is less well defined.

Treatment eptiens have ranged frem censerva-

tive mnihilism, te preximal femeral wvalgus

esteetonies, te cemprehensive epen reductien
with cembined femeral and pelvic estestemy,
or preximal femeral resectien as described by

Castle and Schneider.

In cenclusien, the fellewing bread guidelines
are recenmended in erder te seat a nen-
ambulant child. These guidelnes are general
and may have te be medified as necessary, se as
te custemize the interventien that best meets
the individual user’s needs.
® Previde a level base of suppert te help pre-

vent pelvic ebliguity er kyphetic pesture.

o Previde a pressure-relieving medivm under
the isclna, ceccyx and sacrum that will
accemmedate dynamic pestural activity.

e Build pressure and shear en the fleshy, peste-
rier weight-hearing aspects of the thighs te
assist hips in maintaining a geed pesitien,
previde a functienal base of suppert, reduce
ischial pressures and mamtain geed lewer
limb alignment,

e Maintain knees as clese te %" as pessible.
Adjust feetrest height fer maximal pesterier
thigh suppert.

e Stabilize pelvis in eptimal pesitien by previd-
ing suppert te the pesterier/superier aspect
of the pelvis and sacrum te bleck pesterier
pelvic tilt and sacral sitting. If necessary,
apply a pelvic pesitiening belt with the angle
of pull passing inferier te the retatienal axis
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efthe pelvis, i e. atthe level of the hip jeints.
® Previde lewer theracic suppert te cerrect/

accemmedate kyphesis.

® Adjust spinal alignment ever the pelvis te
ebtain eptimal head and neck alignment.

® Previde lateral supperts and head suppert if
Necessary.

e At fellew-up visits, decument the degree of
hip abductien, pepliteal angles and spinal
symmetry. If pregressive hip subluxatien er
sceliesis is suspected, then take a hip/spine
Xray.

There exists ne ene ideal selutien fer all
nen-ambulant users. Any prescription fer seat-
ing a nen-ambulant child sheuld thus he a
nultidisciplinary effert that can help evahiate
individual needs, create specific ebjectives te
meet these needs, intervene judicieusly with
therapy er surgery where necessary and finally
prescribe the best-matched preduct. Regular
fellew-up in such a cembined Seating Clinic,
cencurrent with patient and caregiver educa-
tien, are essential fer successful seating of a

nen-ambulant child.
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