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| nt roducti on

Di agnosi s

Aclinical historyis essential and can reveal
a genetic abnornal ity whi ch may be aut osona
dom nant or recessive or sex-linked. Such
deform ties i ncl ude di aphyseal acl asis or
mul ti pl e ost eochondr ormat a and achondr opl a-
siawith dwarfism There nay be a history of
mat er nal use of drugs such as thal i dom de,
irradiation of the foetusinthecritica
first three nonths of devel opnent or a hi s-
tory of nmaternal rubellainfection. Finally
thereis alarge group wth no known cause.

Di agnosi s nay be easy with evi dence of a
cl assi cal anonaly at birth such as di fferences
inthe size or shape of linbs or nultiple
abnornmal i ti es whi ch nay be symmetrical, such
as mcrodactyly or talipes equi no varus. The
opposite |inb nust al ways be exami ned. It
may showa simlar deformty, whichis usu-
ally painless, with no evidence that the
abnornmal ity i s acquired such as operation
scars. All gradations of spina bifida
i ncl udi ng a nmeni ngonyel ocel e nust al so be
| ooked for.

Besi des skel etal abnormalities, there may
be ot her congenital abnornalities and thus a
full exam nation shoul d al ways be carri ed
out. Qher famly nenbers may showsiml ar
abnornal ities or give a classic history which
i n nost cases sinplifies the diagnosis.

Rel ati vel y common non- or t hopaedi ¢ abnor -
nalities include: cleft Iipand pal ate, Down's
syndrone, cardi ac abnornmalities such as
tetral ogy of Fallot (which produces a boot
shaped heart) and abdoni nal vi sceral abnor-
malities such as pyl oric stenosis.

242 A Simple Guide to Orthopaedics



O agnosi s
Q t hopaedi ¢ anonal i es

L)

)
) >

M crodact yl y Tal i pes equi no var us
Famly history
Aut osonmal dom nant Aut osormal
di sor der r ecessi ve di sor der

Non- or t hopaedi ¢ anonal i es

X-ray appear ance Faci al features—
of a‘ boot heart’ Hurl er’ s syndr one

Congenital and Paediatric Conditions 243



General i sed Abnornal i ti es

Achondr opl asi a
Achondropl asiais acongenital conditionwth
an aut osonal dom nant pattern of inheritance,
but approxi mately 80%of cases arise froma
new gene nmutation. The main disabilityis
due to a failure of normal ossification of
t he | ong bones whi ch are consequent |y nuch
shorter than nornmal . The trunk, however, is
little affected al t hough spi nal stenosis,
thoraci ¢ kyphosi s and an excessi ve | unbar
| ordosi s are commonl y found. Thi s nay produce
sever e neur ol ogi cal sequel ae such as spi nal
cord conpressi on and even quadri pl egi a.

The hands are broad, quite divergent, and
the mddl e three fingers of equal |ength.

The head i s slightly |l arger than nornal
W th a depressed nasal bridge and bul gi ng
forehead. There is, however, no nental
i mpai rment and nmany achondropl astic dwarfs
find gai nful enpl oynment. Achondropl astic
dwarfs are sel domtaller than 125 cm

Tr eat ment

The conpl i cations of achondropl asi a i ncl ude
degenerati ve joi nt di sease, especially os-
teoarthritis of the hips, which may require
joint replacenent. Nerve conpression and
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paral ysis due to the spinal stenosis may
requi re | am nect ony and deconpr essi on occa-
sionally extending for the entire | ength of
t he spi ne.

Ost eogenesi s inperfecta

(Fragilitas ossium

Cst eogenesi s i nperfectais usually inherited
as an aut osormal dominant trait. As aresult
of defective collagen synthesis, the bones
are abnormally brittle and nultiple frac-
tures are common.

Ct her col | agen-contai ni ng ti ssues such as
the tendons, liganments, skin, teeth and
scl erae of the eyes may al so be aff ect ed.

Al gradations occur, fromnmultiple frac-
tures at birth to | ess severe forns where
the chil d does not devel op fractures until
later inlife. The sclerae, especially in
the late-mani festing or ‘tarda’ cases, may
be bl ue due to | ack of opaque collagen with
resul ting transl ucency to the choroid. There
may al so be deaf ness due to ot oscl erosi s and
liganentous | axity in the chain of ossicles.

As aresult of these often multiple frac-
tures, the linbs and trunk may be def or nmed
and shortened. Fractures should be treated
by the standard net hods and usual | y heal
satisfactorily. The remaining multiple
deformties, however, especially of the femur,
nay require internal fixationincludingintra-
medul lary nailing, to strai ghten them

In severe cases calipers, spinal braces
and ot her supports rmay be necessary t o protect
the brittle bones.
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Art hrogryposis

This i s due to col |l agen repl acenent of nuscl es
surroundi ng joints and there are often mul -
tiple flexion contractures with thickened
joint capsul es and severe deformties which
may | ead to di sl ocation of the joints and
very severe defornities.

Still’s disease

This is rheumatoid arthritis occurringin
chi | dhood and rmainly affecting the peri pheral
joints. There are often systemc
mani festations with an enl arged spl een and
l'iver together with growh di sturbances due
to epi physeal damage. The condition is
di scussed i n Chapter 10.

Hurler’s syndrone

This is acongenital conditionwithmltiple
deformties, nental disturbance and
symretrical dwarfismwi th Iinbs and trunk
equally affected. It is due to a rare nuco-
pol ysacchari de di sorder.

D aphyseal acl asis

Mul ti pl e ost eochondr onat a occur and t hese
may occasionally develop into
chondr osarcormata. This is discussed further
i n Chapter 8.

O her tunours
These are di scussed i n Chapter 8.
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Woper Linb Conditions

Li b defici enci es

Deficiencies of the linbs nay vary from
conpl et e absence (anelia) to partial absence
(phoconel i a). Every gradati on may occur and
only one linb or all four linbs may be
af fected, or even absent.

Ther e may be absence of one or nore bones
onthe nedial and | ateral aspects of the arm
or legand this may | ead to deformties such
as a Madel ung’ s deformty (radi al deviation
of both hands) due to a short or absent
radi us or varus of both feet due to absent
tibia. Otenthe digits on the side of the
absent | ong bone are al so deficient or ab-
sent.

The cause of |inb differences is usually
drugs such as thalidomde in the first
trinmester of pregnancy. Q her causes i ncl ude
irradiation, rubella, true genetic abnor-
mal i ties or unknown aeti ol ogi cal factors.

Macronel ia and macrodactyly

Overgrow h of the Iinb may al so occur. It
may be due to a true genetic abnornality
when i ndi vi dual digits may have over gr own
(usually three digits), or may i nvol ve t he
whole linb. Inthe latter case, congenital
| ynphangi ect asi s may be responsi bl e.
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Trigger thunb and little finger

A contracture of the fibrous flexor sheath
of the thunb or little finger nmay occur.
This is usually symmetrical and affects either
both thunbs or both little fingers. The di g-
its may be heldin fixed flexion or they may
permit ‘triggering or ‘snapping into ex-
tensi on due to a secondary nodul e on t he
tendon suddenly being released fromthe
constricted flexor sheath |'i ke a tight cork
inabottle.

Syndactyly

Syndactyly is fusion of one or nore digits.
It may affect all the digits together, or,
nore commonly, pairs of digits such as i ndex
and mddl e finger together or withthe ring
and little finger fused. The |inbs are usu-
ally, but not al ways, symmetrical ly af f ect ed.

Lobster claw hand

Thisis different inthat thereis |ack of
fusionwithusually only two digits creating
aclawlike deformty as illustrated.

Absent or extra digits

Digits may be absent or an extra digit may
be present as a srmal | appendage. Inthe latter
case anputation is usually indicated.

252 A Simple Guide to Orthopaedics



Uoper Li nb Condi ti ons

Tri gger fi nger Syndactyl'y
)
- T ARVAS
LN
Lobst er cl awhand Extradigt

Congenital and Paediatric Conditions 253



O her devel opnental upper linb

deform ties

These are di scussed el sewhere and may be
part of a generalised devel opnent al
abnormality. They include the short upper
i mbs and spade-I|ike ‘chubby’ fingers in
achondropl asi a, the | ong spider-Iike fingers
with loosejoints in Marfan’s syndrone, as
wel | as crani ocl ei dodysost osi s, a condition
where there i s absence of nmenbrane bones of
the skull and clavicles. A soincluded are
mul ti pl e osteochondromata of di aphyseal
acl asi s, and various types of bony fusion
such as a synost osi s bet ween radi us and ul na,
or between the ul na and t he hunerus.

Gener al treat nent
Theaim intreating these deformties, shoul d
be to mai ntai n function rather than achi eve
a cosnetic result. Many patients, despite
the deformties, have surprisingly good
function and t hi s nust not be destroyed j ust
to i nprove t he appear ance.

Artificial linbs specially tailoredtothe
i ndi vidual deformty have a real place, but
many pati ents do not use t hese prostheses
unless they are fitted in early chil dhood.
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Spi nal Condi tions

These are di scussed in nore detail in Chapter
11. The four nost significant defornities,
however, are:

Spina bifida and meni ngonyel ocel e

This is a defect usually in the | ower | unbar
spi ne which nmay vary from being a snall
asynpt onati ¢ rmal f usi on of the posterior parts
of the vertebrae to a conpl et e protrusion of
the cord and the nerve roots, as i n a nenin-
gonyel ocele. Inthe latter case paral ysis of
the bl adder and | ower |inbs and an associ at ed
hydr ocephal us i s common.

Scol i osi s
Thisis alateral curvature of the spine and
its causes vary froma congenital hem vertebra
to paral ysis, as occurs i n conditions such
as polionyelitis, but inmny cases it is of
unknown aet i ol ogy.

Unequal linb lengths will produce a
scol i osi s which is conpensat ed for when t he
patient sits down or bends forward.

Kyphosi s and kyphos

A kyphosis is a snmooth forward curve of the
spi ne, while a kyphos i s an abrupt curve. A
kyphosi s may be due to Scheuer mann' s di sease
(an osteochondritis of the intervertebral
di sc spaces which mainly affects the tho-
raci c vertebrae) or to paral ysis. A kyphos
isusually duetoafracture, infectionor a
secondary tunour of the spine.
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Lower Linb Conditions

Hpdeformties

Congeni tal dislocation of the hip
Congeni tal dislocation of the hip probably
has a conbi ned genetic and hornonal cause.
It is nmuch nore conmon in sone countries,
such as Japan and Italy, and rare in others
such as Africa. It is six tinmes nbre conmon
ingirls than i n boys and one third of cases
are bilateral. The bilateral cases are
probably mai nly genetical |y determ ned.

The mai n def ect s whi ch appear in untreated
cases are an upwardl y di sl ocat ed hip, a poorly
formed, sloping acetabul um (instead of the
nornmal 60° shelf) and an ante-verted and
poorly formed neck and head of ferur (great-
er than the usual 35° anteversion).

Every infant nust be exanined for dislo-
cation or subluxation at birth. If CDH is
present there will be linmtation of abduc-
tioninflexion, usually with the ability to
reduce the hipwith aclick (Ortolani’s and
Barl ow s nanhoeuvre — see illustration).
Tel escoping of the hip, shortening of the
thigh and i ncreased folds in the thigh wll
be seen when the hip is dislocated. X-rays
and ul t rasound shoul d be used to confirmthe
di agnosi s and art hrography nmay be necessary.

Treatment varies from abduction pill ows
and a bul ky nappy to keep the | egs abduct ed
inthe first three nonths of life, to abduction
splints and plaster. These nust not over
stress the hips | est avascul ar necrosis of
the head of the femur occur. If the hips are
conpletely stable at six nonths, careful
observationis all that is necessary i n nost

cases.
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In many cases, however, an infolding
“linbus’ of capsule prevents concentric
reduction, necessitating open reduction if
splinting fails. A persistent anteversion
of the head and neck of the fenur may require
external rotation osteotony of the upper fenur
with plate fixation. Open reduction of the
hi p and exci sion of the |inbus is sonetines
necessary.

Bet ween the ages of six nonths and six
years, if these methods fail and the head is
i nconpl et el y covered by an adequat e acet abu-
| um various nmet hods nay be used to i nprove
joint function and stability. These i ncl ude
i nnomi nate (Salter) osteotony, or various
ot her nethods to increase the stability of
t he acet abul umi ncl udi ng fashi oni ng a shel f
of bone or displacenent of the iliumabove
t he acetabulum Up to the age of twel ve years
open reduction shoul d al so be consi dered but
above this age the alternatives are no
treatnent, an osteotony of the upper fenur
togive stability (Schantz) or inadult life
a cenentless total hip replacenent.

Sli pped capital fenoral epiphysis

Sli ppi ng of the fenoral epiphysis is usually
seen between the ages of 10 and 15. This is
caused by an i nbal ance bet ween sex and growt h
hornones in the adolescent and may be
precipitated by m nor trauma. Early and very
gentl e reduction of the slipped epiphysis,
together with early pinning of the hip, is
the treatnent of choice in npst cases.
Prophyl acti c pi nning of the opposite sideis
al so often required.
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Perthes’ di sease

Perthes’ disease is an osteochondritis of
the fenmoral capital epiphysis and is due to
di sturbance of the blood supply to the fenoral
head. Children usually present between the
ages of 5 and 10. The onset tends to be
gradual and the patient conplains of mld
pain in the hip and walks with a linmp. There

is no constitutional upset, bl ood
investigations are normal and exam nation
of the hip shows slight limtation of all

movement s.

The cause is unknown but nmay be due to
trauma at a critical stage of growth. A
simlar condition occurs in sickle cell
anaem a.

Di agnosis is confirnmed on X-ray which may
not show any abnormalities in the earliest
stages. Initially there is flattening and
decrease in the depth of the epiphysis which
becones denser and fragnmented. Nuclear scan-
ning will show deficient uptake in the ossi-
fic nucleus of the head.

The head gradually revascul arises over a
period of two years but the head and neck
usually remain permanently flattened and
defornmed in severe cases.

Treatment should aim to contain the sof-
tened fenoral head in the acetabulum and
prevent full weight-bearing in the early
stages. Initially the child should be ad-
mtted to hospital and treated with skin
traction in abduction. As soon as the pain
has settled this is replaced by an abduction
wal king frame with gradually increasing
wei ght - beari ng.

Severe cases are later conplicated by os-
teoarthritis and may require total hip
repl acement.

Transient synovitis

A transient synovitis of the hip is not
uncommon in the first 10 years of life. The
pati ent conplains of severe hip pain with
the hip flexed, initially abducted then

262 A Simple Guide to Orthopaedics



Lower Li nb Gonditions

ot

X-ray appear ance of
uni | ateral Perthes' di sease

Abduct i onsplint X-ray appear ance of
ol dPerthes’ di sease

Congenital and Paediatric Conditions 263



adducted and externally rotated. X-rays and
white cell count are initially normal with a
normal or slightly raised ESR The patient
shoul d be treated with Russell traction and
bed rest as the differential diagnosis is a
| ow grade infection such as tubercul osis or
Pert hes' disease.

Septic arthritis

An infective arthritis in childhood is a
surgical energency as it can lead to de-
struction of the head of the fermur and
osteonyelitis of the upper fenoral shaft. In
the first year of life it is called Tom
Smith's disease.

The ESR and WBC count are raised, the
child is usually pyrexic, ill and in severe
pain. X-rays are nornal in the early stages
and joint aspiration with culture and drain-
age may be urgently required, together with
intravenous antibiotics after blood for
culture has been taken.

Coxa vara and valga and protrusio

acet abul i

Coxa vara and valga refer to a decrease and
i ncrease respectively in the angle between
t he head and neck of the fenur and its shaft.
Protrusi o acetabuli is an extension of the
acetabul ar fossa into the true pelvis, which
limts movement at the hip joint.

A mld degree of coxa vara and valga is
comon. A severe degree may be genetically
determ ned and is wusually bilateral.
Asymmetrical coxa valga is often assoc-i ated
with a paralysed hip such as in polionyeli-
tis and spina bifida. O her causes include
fractures of the neck of the femur.

A protrusio acetabuli, when the hip is
deep in the acetabulum nmay lead to later
osteoarthritis, as may a very shall ow
acet abul um
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Knee condi ti ons

Genu varum and genu val gum

Knock knees and bow | egs are common in chil d-
hood and are often fanmilial. |If unassociated
with polionyelitis, injury or bone disease,
they usually i nmprove without treatnent after
the age of 3. The maxi mum acceptable
separation of the nedial malleoli is 7.5cm
(3 inches) at 3 years. Qccasionally corrective
osteotony is required at the age of 12-14 or
stapling epiphysiodesis of the tibial and
fenoral epiphyses at about 10 years to stop
epi physeal growh on the contral ateral side.

Congeni tal genu recurvatum

This is wusually due to increased intra-
amiotic pressure and excessive oestrogens
at the time of birth. Imobilisation in a
padded pl aster, in as rmuch fl exi on as possi -
ble for three weeks will usually effect a
cure. Occasionally this condition is
associated with arthrogryposis or with fi-
brotic and tight quadriceps and these condi -
tions are difficult totreat and will usually
require operation.

Ost eochondritis

A pai nful knee, particularly between the ages
of 10-15 years may be due to an
osteochondritis of the fenoral condyles and
is classically seen on the lateral side of
the nedial fenoral condyle. There is often a
sof tened circul ar segnent of cartilage which
may become detached, together with its
underlying bone, to forma | oose body in the
knee joint. If rest and support fail to secure
its attachment and revascul arisation at an
early stage of the condition, operation with
drilling or pinning may be required and
occasionally excision of a |oose fragment.
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Ankl e and foot conditions

Tal i pes equi no varus
This is usually a congenital deformty present
at birth, sonetines with a famly history
and may be unilateral or bilateral. The foot
is pointed downwards and inwards, and has
normal sensation and initially normal power.
Occasionally it is associated with spina
bi fi da when both sensation and power may be
di mi ni shed, and the spine must be inspected
inall cases. O her neurol ogi cal conditions,
such as polionyelitis and arthrogryposis,
may al so cause a simlar deformty.
Treatment should be started as soon as
possi bl e with passive stretching and strap-
pi ng, followed by plaster of Paris or splints
after mani pul ati on. Subsequent treatnment may
necessitate soft tissue correction and | ater
a bony operation.

Tal i pes cal caneo val gus

This is the opposite deformty to equino
varus and the foot is dorsiflexed and evert-
ed. It is wusually caused by intrauterine
pressure on the foetus and nobst cases are
easily corrected by passive stretching,
strapping and plaster. Occasionally there
is a true genetic abnormality due to a
congenital wvertical talus or spina bifida
and this is more difficult to treat.
Polionyelitis my cause a cal caneo val gus
deformity due to nuscle inbal ance.

Pes cavus

This is a clawing of the longitudinal arch
of the foot often associated with claw ng of
the toes. MId cases are sonetines idiopath-
ic and fanilial. O her cases include neuro-
| ogi cal conditions such as spina bifida,
peroneal nmuscular atrophy, Friedreich's
ataxia and polionyelitis, as mmy vascular

i nsufficiency.
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In severe cases callosities my develop
under the forefoot and toes and may
necessitate special footwear and occasion-
ally soft tissue or bony correction.

Pes Pl anus

Flat feet is a compn condition with the
medi al border of the foot in contact wth
the ground and the foot everted. There is
often a family history. It may al so be asso-
ciated with a short tendo cal caneus with the
valgus flat foot conpensating for limta-
tion of dorsiflexion.

The foot is usually nmobile and the arch is
restored when the patient stands on the toes.
It may occasionally be rigid, and the cause
may be a congenital cal caneo-navicular or
ot her subtal oid bony bar |eading to peroneal
spasm and a spastic flat foot.

Mobile flat feet seldom require treatnent
except for an occasional snall raise on the
inner side of the heel or an arch support.
Spastic flat feet sonetinmes require a subta-
loid arthrodesis.

Met at ar sus Adduct us

This is a congenital deformty with the
forefoot adducted and the child wal king with
an intoeing gait. It my be linmted to the
first metatarsal (netatarsus prinmus varus)
in which case the big toe nmay be pivoted
|aterally (hallux valgus). Mst cases do not
require treatnment apart from appropriate
f oot wear, passive stretching, and sonetines
a small raise on the outer side of the shoe.

Ost eochrondritis or Avascul ar

Necr osi s

This may affect the navicular (Kohlers
di sease) or head of the second netatarsal
(Freiberg' s disease) and both are probably
due to trauma, with interruption of the bl ood
supply resulting in avascul ar changes. Grad-
ual revascularisation, with residual
deformty and little disability usually oc-
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curs with conservative treatnent with rest
and per haps supports.

Exost oses

These are often associ ated with an overlying
bursa and may be due to irritation by
footwear. They include the back of the
cal caneus, the base or head of the 5th net-
atarsal (bunionette), and dorsum of the
netatarsals in cavus feet. The npst common
siteis the medial side of the 1st netat arsal
head associ ated wi th a hal |l ux val gus.

Accessory bones

These are due to a congenital deformty and
are usual |l y asynptomati c. They incl ude the
os trigonum(behind the talus) and os tibialis
externus (the nedi al side of the navicular).
They do not require treatnent but are sone-
times confused with an old fracture.

Syndactyly

This may be variable in extent and inplies
partial fusion of the web of one or nore
toes. It is often famlial and sel domre-
qui res treatnment.

O her toe defornmities

The 5th toe may override or underride the
4th toe. Qccasionally the other toes are
clawed in the proxi mal or distal interphal an-
geal joint. Inthe latter case there may be
an associ at ed neurol ogi cal abnormality (see
above). Severe deformties occasionally
requi re operative correction, but nost cases
can be treated by appropriate paddi ng and
shoes.
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