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ABSTRACT

Congenital femoral hypoplasia is an extremely rare and severe dysplasia. The main characteristic is the se-
vere leg length discrepancy. It covers a wide spectrum of femoral deformities ranging from hypoplasia to se-
vere proximal deficiency. The aim of our study is to describe the management of the femoral deficiency. We
used distraction histogenesis, with a circular Ilizarov frame, for the children that have prospective to equal-
ize the discrepancy. A series of 6 children (5 girls and 1 boy) were treated over a period of 10 years. Patients
were classified with the Pappas method. During the first 5-6 years of age, using appropriate orthotic devices,
all of them had achieved a reasonable independence for their daily and school activities. In 3 of our patients
treatment provided was distraction histogenesis using Ilizarov frame. For 1 patient, with untreatable dis-
crepancy, we continue with special orthotic device. The increase in length was 5 cm to 6 cm, with an increase
of 32% of the initial length (ranging from 33% up to 42%). The mean healing index was 17 days/cm. Severe
complications presented during the procedures. Twice a child had fractures of the regenerated bone, soon af-
ter the removal of the device. They were treated with reapplication of the frame until union of the fractured
bone. One child had knee subluxation that is partly corrected with realignment of the device at the knee joint.
Treating children with deficient femur is a great challenge for the surgeon. It is almost impossible to correct
in one procedure the whole discrepancy. The active life of the surgeon is not sufficient to correct all the de-
formities of the growing child.
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1. Introduction child, similar with congenital hypoplasia, covers the
Congenital hypoplasia of the femur is an extreme-  spectrum of dysplastic femur, from simple hypoplasia
ly rare congenital disorder, with a reported incidence  to proximal femoral focal deficiency. In femoral hypo-
1 per 100,000 newborns. The term femoral deficient  plasia, we refer in severe shortening of the femur up to
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Fig.1a, b, ¢, d. This girl, using appropriate orthotics and physiotherapy, achieved standing and walking without

delay in her motor development

10-40% of the length of the normal femur. Initial LLD
is greater than 4 cm. All the femoral elements are pres-
ent, but the femur is shorter and thinner than the nor-
mal side. The radiological examination reveals the hy-
poplastic femur, with the presence of the proximal and
distal part of the femur [1, 2, 3].

In proximal femoral focal deficiency (PFFD), there
is a spectrum of pathology of the proximal part of the
femur, from partial shortening of the subtrochanteric
area, to complete absence of the upper part, with severe
shortening of the femur.

The lesion can be unilateral or bilateral [4]. There is
a characteristic clinical picture with the affected leg in
flexion, abduction, and external rotation. There is a va-
riety of other lesions of the affected leg, as valgus knee,
knee instability because of the absence of cruciate liga-
ments, fibular hemimelia, foot dysplasia like club foot
or ball joint of the ankle.

The main feature of these children is the severe leg
length discrepancy (LLD).

The use of distraction osteogenesis (Ilizarov) has com-
pletely changed the natural history of children with con-
genital femoral hypoplasia. It requires series of length-
ening procedures, as it is difficult to equalize severe
LLD in one procedure. Lengthening for more than 20%
of the initial length has a lot of severe complications, but
the final result is very encouraging [5, 6]. When the ini-
tial LLD is over the 50% of the length of the non affected
femur, lengthening is difficult to achieve the purpose of
equalization. The Van Nes procedure, using the ankle
joint as a knee joint and fitting an appropriate orthotic,
is the most suitable solution.

The purpose of our paper is firstly to present a series
of 6 children with congenital femoral hypoplasia and
secondly describe their management. The use of dis-
traction osteogenesis is a challenge for the pediatric or-
thopaedic surgeon.

2. Patients and method

This is a series of children with femoral deficiency that
are under our supervision since they are born. They
are classified according to Pappas criteria in type 9 two
girls, type 7 two girls, type 3 one boy and one girl with
bilateral lesion.

Early in life, using appropriate orthotics and physio-
therapy, all our children achieved standing and walk-
ing, without delay in the motor development. (Fig. 1a,
b, c,and d)

From the age of 5 yrs, we started treatment of severe
shortening of the leg. In order to start the plan of length-
ening, there must be the option to equalize the leg. Us-
ing the multiplier charts of Paley [7], we estimated the
final LLD at12,15,16, 22 cm and at the child with Pap-
pas 3 more than 30 cm.

We could not estimate the final difference in the child
with the bilateral affected femurs.

In 3 girls (type 9, and 2 of those with 7 Pappas classi-
fication) we used the leg lengthening procedure with
the Ilizarov method, while for the child with the type
3 Pappas, we decided to proceed with orthotics, since
equalization was not possible. In that child the initial
position of the foot was at the level of the knee of the
non affected limb.

One child is scheduled for lengthening during the
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Fig.2 a, b, ¢, d, e, f. Clinical and radiographic features of a b

a Van Nes procedure in the future

next year. The girl with bilateral affected femur, after
the initial treatment and mobilization, had chosen to
receive medical management elsewhere.

The boy with untreatable discrepancy had a spe-
cial orthotic shoe, with double base, so he can walk
independently. Further plan is to convert the ankle
joint in knee joint (Van Nes procedure), once it will
be required. (Fig. 2a, b, ¢, Fig. 2d, e, and f)

Three patients were treated with distraction his-
togenesis for the management of leg length discrep-
ancy. One had initially treatment of the dislocated
hip with closed management. We used a preassem-
bly device, with circular frames that was construct-
ed the previous days of the surgery. The system con-
sisted from 3 rings. Stabilization of the knee was done
during the progress of the lengthening. We did not
use rings for the pelvis.
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oy with untreatable discrepancy. He is planned to accept

3. Results
One girl had a complete equalization of the limbs
with an increase of the length of the femur for 5 cm,
a 33% of the initial length of the affected femur, with
a healing index of 17 days/cm. During the first days
after the removal of the device, we noticed a small
plastic deformation of the regenerate that was treated
conservatively with non weight bearing and a func-
tional brace of the femur. With 2 years follow up, the
LLD is today 2cm, with a valgus knee (it was part of
the initial dysplasia). Our plan is to perform a new
procedure for leg lengthening at the age of 12, with
epiphysiodesis with 8 plates for the valgus knee.
The 2 girls with initial LLD of 8 cm of the femur
and 2 and 3 cm consecutively of the tibia, were treat-
ed with distraction histogenesis of the femur, gaining
alengthening of 35% and 42% of the length of the af-
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fected femur. They had a 6 cm increase of the femur.

All 3 girls had a nice consolidation of the regener-
ated femur. Our rate was increase of 0,1 cm per day
in 4 daily intervals.

When we removed the device in the second girl, in 3
days time she had fracture of the regenerate. We reap-
plied the Ilizarov device to stabilize the fracture. The
fracture healed but that was hard for the emotions of
the girl. We achieved to reduce the LLD at 2 cm (there
was also another 2 cm difference in the tibia). The same
girl had a new lengthening procedure 2 years later,
with an increase of 4 cm, but again at the removal of
the device she had a fracture of the regenerate. We re-
applied the llizarov device and achieved the healing
of the fracture. Today, 1 year after her 2nd elongation,
she is scheduled for a new procedure, since there is
a LLD of 5 cm in the femur (there is a continuous in-
crease in the LLD).

The last girl with an enormous increase of the length
of the affected femur (43% of the initial length), was
complicated from knee subluxation, that was partial-
ly treated with changes in the Ilizarov device, with
hinges acting in the knee joint. Our patient, 2 years af-
ter the initial procedure of the lengthening of the fe-
mur and lengthening of the tibia, had a LLD of 5 cm,
with varus deformation of the hip joint. Our plan is to
correct the hip, perform a new lengthening of the fe-
mur and treat her equinus of the ankle that partially
covers today the severe LLD.

4. Discussion

There are few series in the literature for the manage-
ment of an extremely rare condition, like the femoral
deficient child. Various types of the hypoplasia have
been described.

Pappas classification has 9 types, with type 1 the most
severe with complete absence of the proximal part and
type 9 the less severe, where there is LLD and mild de-
formity in the subtrochanteric area [8].

Classification of Lloyd Roberts and Fixsen in 3
types was based on the hip stability, as the result of
the absent part of the proximal femur. Aitken classi-
fication has 4 types, depending on the presence of the
anlage of the femoral head. Itis a guide for the type of
surgical management of the problem. Paley has pro-

posed a classification based on the stability of the hip
and knee joint, focusing to elements that influence the
results of leg lengthening procedures [9, 10, 11, 12].

We have chosen the Pappas classification as it has
amore detailed description of the elements of the hy-
poplasia, both for the upper part as well for the whole
femur.

Management of these children starts from the pe-
riod they are babies, for the proper motor develop-
ment. We must offer early physio assistance and ap-
propriate orthotics for the standing and walking
progress of the babies.

Appropriate orthotics that equalize the length dis-
crepancy, permit children to function well for their mo-
tor development.

It is not possible to achieve equalization in all cas-
es of femoral deficiency. If the initial discrepancy is
more than 50% of the length of the normal leg or if
the foot of the affected limb is at the level of the knee
joint of the other side, then the continuous develop-
ing discrepancy cannot be covered with continuous
limb lengthening procedures. The need for continu-
ous severe procedures until the adult life, makes the
choice of using the ankle joint as a knee joint (Van Nes
procedure) the most appropriate one [13,14].

Lengthening a hypoplastic femur is an extremely
difficult procedure, since we treat both the hypoplas-
tic bone and the stiff shortened muscles. It requires con-
tinuous monitoring during the lengthening [5, 6, 15].

In our series the regenerate had a good radiologi-
cal consolidation and we had not cases to change the
rate of lengthening. It is possible, when we lengthen
already lengthened femurs, to have weak regenerate.
Then we may delay the rate of lengthening.

The rate of complications when lengthening hy-
poplastic femur is extremely high. In the literature
it is been referred that there is almost 100% frac-
ture rate of the newly formed bone, after remov-
al of the external device. Using an intramedullary
pin at the beginning of the procedure is essential
for the protection of the new bone. Using today in-
tramedullary lengthening devices or submuscular
plates, the incidence of fractures has been severely
reduced. For our cases, with fractures of the new
bone, we reapplied the Ilizarov device. In our next
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case, we plan to use, from the beginning, an in-
tramedullary pin [16 -24].

A common complication when we lengthen the
femur is the dislocation or subluxation of the knee
joint. It is the result of the shortened posterior thigh
muscles in combination with the absence of cruciate
ligaments and hypoplasia of the femoral condyles.
This complication is common when the lengthen-
ing is more than 20-25% of the initial length. In our
case, this happened because we overestimated our
abilities, performing lengthening of 42% of the ini-
tial length. Using a ring to stabilize the knee in exten-
sion or special joints for controlled knee motion, can
protect the knee from subluxation. The same com-
plication exists for the hip joint, a common compli-
cation also. It requires regular radiological evalua-
tion, mainly when the lengthening is exceeding 5-6
cm [5, 6, 25, 26].
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H ovyyevr)g vmonm\aotia tov prptatoo arrotelet pia fapdtartn Kat idiaitepd oIdvia Slapaptia, pe KOPLo XapaKT)-

PLOTIKO TV peyan) avicookehia. KaAvrrret peydho edpog Stapaptidv Tov pnpiaion, armo DIIOIAACLA )G ATIOVOLa

TOL £YYOG THIIATOS. ZKOIIOG TG EPYAOLAG PLAG VAL VA ITAPODOIACOVHE TV AVIIETOIILON IALOIOV € DITOAEIIA-

TIKO ppiaio. Xprjotpomou)oapie v SiaTatike) 10Toyeveor), fe v ovokeor) llizarov, ota maidid mov eiyav mpoo-

ITTIKT) VA 1000KeAtodoby.

IMapovowalovpe pia ogpd amo 5t 6 maidid mov avtipeteifovpe amo v yévvnor) toog. ITpoxertat yia 5 kopi-

tola kat 1 ayopt. H kartdrtadt) toog yve pe ta kptujpwa Pappas.

Me v xpr)on) 101K KATAOKEDL|G OPODTIKOV yia TV KAANLWI) T1)G AVICOOoKeALds, emrevyOnke 1) avtovopn Pa-

0101, X®P1G VA DIICPYEL ONLOVTLKT) KIVITIKI| DOTEPNOT). ATIO TV NAIKia TV 5 €TV, 0e 3 aidid, £ytve 1) OlaTaTi)

wotoyéveor) pe v pébodo llizarov, eve oe 1 madi kpibnke pn epuctr| kat avripetomdetat oovinpnTd. Mia aote-

vr|g Oa avtipetonodet oto pEAov eve pia aobevrig avtipetomifetat alayoo.
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H emprxovon 1jtav amo 5-6 ex, pe emttendn avdnong tov prjkovg aro 33 éng 42% tov apyuxoo prkovg. O jeoog
0pog Tov Oeiktn ®pipavong nrav 17 npépeg ava ekatooto.

EpgavioOnkav moAamég emm\okeg OtV IOPeia TG eMPr|KOVOG. AVTIHETOIIOAE KATAY[IA TOD VEOOXIHC-
TotevTog 00TO, ajIE0mS PETA TV Aaipeot) TG ovokevn|g. Epappoobnke ex véoo ovotpa llizarov yia v nopw-
o1 Tov Katdaypatog. Mia aofevr)g pe vrieSapbpnpa tov yovatog avtipetoniotnke pe ekt apfpodpevn) epappo-
Y1) TOD CLOTATOG OTO YOVATO, e pePIKr| d10pbwaor g BAAPng.

INapovotalovye Tig Wiaitepeg S0OKOAiEG 0TIV EQPAPHOYT) TG SIATATIKIIG LOTOYEVESTGAOY® TOL PUKPOD APYIKOD
HI)KODG TOL PNPOL Kt HpAoT§ TV PIKV®Y HOMV.

H avtpetorion) g vrIonAaciag tov pnpod artoteAet pia mpoxAnor) yia tov opboradko. Ipoxettat yia dwai-
Tepa OLOKOAO TIPOPAT LA KAt Ple TTOAATIAEG EMUTAOKEG 0TV TIOPeiar AN 1€ EVTDIIOOIAKA AIIOTEAEOATA OTO TEAOG
g Oeparretag. H evepyog (or) too Opbonaidikon dev eivat EMApKIG yid TV AVIIPETOION OADV TRV IPoPAnpd-
T®V TOL AVAIITDOOOPEVOD A0,

AEEEIX KAEIAIA: ooyyevi)g DIIOIAAGIA PNPLAIOD, AVENAPKELN PNPLAIOD IAO10V, EMPINKOVOI] HNPLAioD
Ilizarov
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