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INTRODUCTION

Limb deficiency is rare in children and varies from almost undetectable to complete absence
and those with sufficient severity thought to warrant prosthetic prescriptions are referred to
the rehabilitation clinics. Number of cases with longitudinal and distal transverse deficiencies
are managed by paediatric orthopaedic and plastic surgical colleagues with interest in
management of limb malformations. The initial care is directed not just at the index child but
towards parents, siblings, carers, and school staff. It is vital the child has access to all the
professional skills needed to achieve the optimal result. Specialist staff involved - paediatric,
orthopaedic, plastic surgical, rehabilitation - should communicate freely and form a co-
ordinated plan of management for the individual child according to the clinical and social
background, avoiding conflict of advice and inappropriate timing of treatment. The parents
are invariably and understandably anxious and concerned and should form part of the
multidisciplinary structure  Management of the limb deficient child whatever the cause, differs
in many aspects from that of the adult amputee, (1). This study analyses the varying clinical
presentations of limb deficiencies in children attending Roehampton Clinic in preparation to
study their pattern of prosthetic use.

INCIDENCE AND PREVALENCE

The incidence and prevalence of limb deficiency varies throughout the world depending
on the criteria used to collect the information Most studies suggest an incidence of
50/100,000.(2). In the UK the incidence of significant limb deficiency requiring prosthetic
assessment is approximately 12.5/100,000 live births and occurred most commonly in the age
group 0-9 years (10/21) but from trauma in the age group 10-19 years (33/54), (3). For the total
population the prevalence of limb deficiency in the UK is 132/100,000.

The Roehampton prosthetic clinic primarily serves the South West Thames Health region
with a population of 3.2 million. The total population of amputees attending Roehampton is
5,200 . Patients living in the borderline districts attend clinics in the neighbouring regions.
There were 260 patients identified in the age group 18 years and below who attended
Roehampton during the last 5 years. Though epidemiological data of distribution of limb
deficiency in different age groups in the various health regions in the UK are not available for
comparison, there appears to be a higher proportion of children attending Roehampton. This
Is explained by the historical national role of Roehampton in this field attracting tertiary
refeirals of children specially with multi limb deficiencies from other regions.
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Transverse deficiencies in the upper limb formed 82.9% (200/241) of which the partial
forearm (below elbow) accounted for 50.5% (101/200). It is unusual for the partial forearm
(below elbow) deficiencies to be associated with other congenital defects. Of the 101 patients
all but nine had classical upper third level deficiency. A predominant female and left sided
incidence has been recognised in other studies (5). In this survey there were 57.4% females and
62.6% incidence on the left

Carpal, metacarpal and phalangeal deficiencies formed 33.6% (81/241) of the upper limb
deficiencies. This is a relatively high percentage seen in a prosthetic rehabilitation clinic and
is due to the combined approach of management of these children together with the hand
surgeons. )

The upper arm partial (above elbow) level in this series (8/11) was found to be part of
multi-limb involvement. One of the patients with single limb involvement at this level had a
solitary terminal vestigal digit which needed surgical removal to avoid pressure from the
prosthetic socket Transverse upper arm total (through shoulder) presented usually in a
bilateral fashion and unlike in Thalidomide induced limb reduction defects these children
showed normal shoulder contours. The glenoid process was at least partially present (6).
Most of the pre axial (radial) longitudinal defects were again bilateral, whereas a number of
patients with longitudinal post axial (ulnar) defects had involvement of the lower limbs,
malformations which have been referred to as femur-fibula-ulna (FFU) syndrome.

AETIOLOGY

In a substantial number of cases it is not possible to identify any genetic or exogenous
causes for the limb deficiency Knowledge of the early development of the limbs, studying
patterns of abnormal embryogenesis and animal 1esearch has been helpful in understanding
multiple congenital anomalies. It is important to give correct advice about management,
prognosis and risk of recurrence. Limb defects can be due to single major gene showing typical
mendelian pedigree pattern. Conditions such as cleft hand cleft foot syndrome and Holt-Oram
show autosomal dominant pattern of inheritance whereas thrombocytopaenia absent radius
(TAR) and Roberts syndrome are autosomal recessive. Chromosomal aberrations such as
trisomy 13 and trisomy 21 are accompanied by polydactyly and brachydactyly respectively
Abnormality such as a ring chromosome 13 leads to absence of thumb. However, the pattern
of inheritance is by no means clear cut and some genes may have variable effects.

- Consanguinity of the parents suggest autosomal recessive inheritance Increased paternal age
- is associated with dominant mutations such as achondroplasia, Marfans syndrome, and Apert
- syndrome. It is therefore vital to record parental age, consanguinity, number of siblings and
- state of health (7, 8, 9).

In this series of 260 patient 70% (181/260) of patients had limb deficiency as an isclated

congenital anomaly with no identifiable cause. Another 20 patients had associated non-limb
- defects though could not be identified as a syndrome. 32 patients in the series could be
‘Categorised into a recognisable syndrome It must be noted that some syndromes of limb
-deficiency are mere collection of heterogenous conditions with no plausible genetic

ansmission.

MEC'93 .

Qted under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 United States License by
ind the Institute of Biomedical Engineering, through a partnership with Duke University and the Open Prosthetics Proj




s
SRR wFrom "MEC 93," Proceedings of the 1993 MyoElectric Controls/Powered Prosthetics Symposium

. i*" Fredericton, New Brunswick, Canada: August, 1993. Copyright University of New Brunswick.

. ed
. ae The types of trauma zanged
n is fortunately rare to bite injury by a gorilla. REFERENCES

in childre ‘
mb loss in ¢ 4 proceSSing equipment

i cause of Ii :
Traumat commercial foo

‘ jc accidents ;
from road traffic ac 1 b 1 Luf,RH & Sooriakumaran,S "The integrated care of the Limb Deficient child *, Clinical Orthopaedics,
Table 4 //—‘ Ed Harris, N {In Press)
[ 181 69.6%
‘- - fects b 2 Evans, DRG  Thakker, Y, & Donnai, D. "Hereditary and Dysmorphic syndromes in congenital limb
Congenital Limb Detec deficiency", Prosthetics & Orthotics Int 15,70-77, 1991.
(Isolated) ey ,
— 77% 3. Dept. of Health " Amputation Statistics for England Wales and N. Ireland 1989 " Statistics and Management
__ ther 20 Information Division, 2C Fylde, Room 7116, North Fylde, Central Offices, Norcross, Blackpool, FY6 3T A
Congenital limb defects and other D
omalies (UnI‘ECOgT‘-ISEd) 12.3% 4, Day, H]B . "The ISO/ISPO classification of Congenital Limb deficiency”™  Atlas of Limb Prosthetics
an . th 32 American Academy of Orthopaedic Surgeons 743-748, 1992.
Congenital limb defects and other | _
malies (Syndxomes) e — 5 Frantz, CH. & O'Rahilly, R. "Congenital skeletal limb deficiencies " The Journal of Bone and Joint Surgery,
e — - 3.8% Vol, 43-A, No. 8, 1202-1224, 1961
10 ‘
Trauma e — 6. Newmian, CGH, " The Thalidomide syndrome: Risks of exposure and spectrum of malformations',
L 3.1% clinics in Perinatology, Vol I3, No 3, 555-573, 1986.
_..__———-—__--—'__—________—_ 8 ’ B
Vascular  ——— 7. Kingston, HM. "Dysmorphology & Teratogenesis® ABC of Clinical Genetics, BMJ Vol 298, 1235-1239, 1989,
h ] o '
- — #______2_'7_/3——————-—-“ 8. Lenz, W. "Genetics & Limb deficiencies, " clinical orthopaedics & related research, No 48, 9-17,1980.
. __________—————7 o .
anc 0.8% :
Malignancy 2 e 9 Temtamy, S & McKusick, V. "The Genetics of hand malformations”  Birth Defects original article series
; Vol XIV , No. 3, 1978
Infection . .
L as a result of improved management

10 Sooriakumaran, 5, & Landham, L. 1. "The Klippel-Trenaunay Syndrome" The Journal of Bone and Joint

P i arer
eoplasia is becoming I :d of CT an
neop th the aid Surgery, Vol 73B, 178-179, 1991

: 2 s wi . MR ‘
o o 5 831 lyac(ijli?t%rel:?z;y. Limb conserving suxger};a;\g;};
© mont opt If - skeletal malignancies avoiding ampu fone
o was at through shoulder level. Four ©

:nd quarter amputations. _ x
htllxz a%iult population, contributed 1nd:E;n
ingle case of Klippel-Trenaunnay syn

Ablation of limbs for

of skeletal malignancies I

i with
d improved success ‘ .
zﬁdoproithesis is a viable treatment option

i t
for neoplasia, the single upper hmﬂlrsI amps;zpo;
six lower limb amputations were oug hip o

The vascular aetiology the common

11 Landham L.I, Datta, D, & Nirula, HC “Amputation for gangrene of the limbs following severe
meningococeal infection. ', JR Coll Surg. Edinburgh, Vol 36, 11-12, 1591.

: . 1 o
i : 2.1%) amputabions. As . ia d to streptococcal
paediatric Bk o 8h( hiP) disaﬁﬁculaﬁon' (10) Sep’clca.eﬁnléa inuethree children, (11)
resunlltEEd o al m?x?f%ctions cesulted in major amputatio
réle asi%;(;?lcyf ; Jimb loss occurs after essential vascular access.
cc ’

i 1 ialised aspect C
o i ici in children 18 & specia ¢ . <
iy oy o ange of pi'ofessional skills, Appropriate prosthet

. : £ f the care arm
itah ten involves a range O . :th the rest © :
rehabilitafion Eﬁ?g 0: vital role and need to be coord;.natficie‘:ﬁg This survey analyses tl
ipti - : mal r ‘ =) e
prescriptions P . dividual child to achieve the optima: 7=~ rosthetic climic. This 1.
changing neeqs o g::elilnr;c-al presentations attending the paedlaucl‘; gs anatomical variations:
varying patterr_\s 0 o detailed study; of relevant aspectgs Sl_l rventions, an d an audit:
be folloggd Wlt'hsms;pes timing, and outcome, of surgical In
i iciencies, , » @ oo
Cel(j:tll?etic use related to various childhood activiti
pr

MEC'93

n
(et

MEC'93

ted under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 United States License by
nd the Institute of Biomedical Engineering, through a partnership with Duke Universit





