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® CASE REPORT

A correction of windswept deformity by

fixator assisted nailing
A REPORT OF TWO CASES

We report two cases with windswept deformities of the lower extremities. All deformities were
corrected by fixator-assisted intramedullary nailing. At the latest follow-up, the patients had
normal alignment, without symptoms and no loss of correction.

Wind swept deformiry’ describes a pathological
valgus deformity in one kaee in association with a
varus deformity in the other, It usoally develops see-
ondary to metabolic bone diseases but exceptions
have been described.!

Correcrion of the deformity by osteotomy is well-
known. After osteotomy, stabilisation can  be
achieved either by internal hxarion {K-wires, scrows,
plates or intramedullary nails) or external fixation
{unilateral or circular or casting).*

In pacients with metabolic bone diseases, limb
deformices are usually multiapical {i.e. long bow-
ing) and complex.” The poor bone quality in this
group makes optimal correction and the contral of
the alignment difficulr,

A new technique, fixaror-assisted nailing (FAN),
combines the accuracy, minimal invasiveness and
safery of the lizarov principle, with patient compli-
ance and the comfort of internal fixation in order to
provide permanent protection of the correction.”

This study investigates the result of treatment of
two cases with windswept deformity treared by
FAN.

Case reports
Case 1. A Z4-year-old man complained of difficulty
in walking and deformity of his legs, The deformity
had deteriorated over the previous 12 years. Eighe-
een yvears before he had been treated for Vicamin I-
reststant rickers.

Physical examination revealed right-side genu
valgum and lefr-side genw varum (Fig. la). The
range of movement of the knees was 07 to 145
without any ligamentous laxity or limb-length dis-
crepancy. Radiographic assessment of the lower
extremities by standing anteroposterior radiographs
showed long bowing or multiapical and angular
deformines of both femora and the left tibia (Fig.
1b). The pre-operative mechanical axis of deviation
IMAD) was -44 mm on the right and + %0 mm on
the left. On the right side, the mechanical lateral
distal femoral angle (mLFDFA) and medial proxi-
mal ribial angle (MPTA) were 73" and 35 respec-
tively. On the lefr, they were 105° and 75
respectively.
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The deformities were correcred by a varus osteot-
omy of the femur on the valzus side and a valgus
osteotomy of both femur-and tibia on the varus side
by FAN. The operation was performed on a radio-
lucene table. Initially, a prophylactic peroneal nerve
release was performed on the valgus side. This pro-
cedure protects the nerve apainst strerching during
an acute, bony varus correction. A unilateral exter-
nal hxator (Hexfx, Smith & Nephew, MNashville,
Tennessee) was used. The fixator is applied laterally
on the femur and medially on the tibia, as described
by Paley et al.® In order not 1o interfere with the
intramedullary nail, the external Axation pins are
inserted anteriorly in the distal femuor and poster-
orly in both the proximal and distal tibia, After
application of the external fixaror, a focal dome
asteotomy 15 performed ar predetermined levels by
the multple drill-hele technique. The fAxaror is
adjusted to correct the deformity and intra-opera-
tive radiographs are taken. When the desired
amount of correction is achieved, the external fixa-
tor is locked and intramedullary nailing is then
undertaken. If sansfactory correction is not
achieved, this is readjusted and further radiographs
are taken. A rerrograde femoral nail is used for the
correction of all femoral deformities. This is per-
formed percutaneously, without exposure of the
knee joint.’ The intramedullary canal is overreamed
by 1 mm more than the diamezer of the miramedul-
lary nail which is o be used. The nail is then
inserted. Distal, proximal and interfragmentary
locking serews are inserted free-hand bur under
image intensifier control. When the medullary canal
is considered too large for the nail, especially in the
metaphyseal area, interference screws are inserted
perpendicularly to the locking screws to narrow the
medullary canal in borh the fronral and sagial
planes.® The external fixaror is removed after fixa-
tiom. An epidural catheter is inserted for post-opera-
rive analgesia. On the day of the operation,
isometric quadriceps exercises and ankle movements
are encouraged. A Cryo-cuff (Aircast, Summit, New
Jersey} is applied in order to reduce swelling in the
knee. On the first post-operative day, knee move-
ments and walking exercises with two sticks are
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Fig, 1¢

Fig. 1d

commenced, The patient gradvally discards their walking socks
during the first manth.

At each visit the patient was assessed chinically and radio-
logically. The radiological parameters wsed for pre- and post-
operative assessment have been previowsly described by Palev et
al.} Pain, limping, walking ability, and range of movement of the
knee, hip and ankle were recorded.

Ar rthe latest post-operative follow-up examination ar 24
months (P, 1¢) e had no pain or limpe The range of movement
of both knces was 0 to 1407 For the ankles, doesiflexion was 25°
bilarerally and plantar Hexion was 407 on che right and 457 on the
left, The post-operative MAD was 9 mm on the righc and 10 mm
on the left. On the vight che mLIDFA and MPTA were 87" and 85
respectively, On the lefe they were 907 and 86 respectively, Radio-
logically, there was complete bony consolidarion (Fig. Ld).

Case 2. A 20-vear-old woman, who had been treated for Vita-
min-D-dependent rickets 17 vears earlier presented wich deformicy
of her legs and pain on walking,

Case 1, a 24-year-old man with windswept deformity
of the lower extremities a} pre-aperative clinical view,
bl pre-operative standing radiographs, ¢ post-opera-
tive chinical view a1 24 months and d) post-aperative
standing radiogragh at 24 months.

Examination revealed rghe genu valgum and lefr genu varum
ilig. 2a). The range of movement of the right knee was -5 o [30
and O ro 140 for the lefr knee, There was 7 mm shorening of the
right leg. Radiographs showed multiapical angular deformities of
both femora and ribiae (Fig. 2b), The pre-operative MALD was
-E12 mm on the right and +93 nam on the lefr. On the righe side,
the mLTIEA and MPTA were 58 and 103" respectively, On the lefr
they were 1087 and 817 respectively, The operation was performed
as deseribed in case 1 and the post-operative follow-up was wden-
rical,

A the larest follow-up examination, at 24 months (Fig. 3a), she
had no pain or limp, The range of movement of her knees was )
tor 1407 while dorsiflexion and plantar flexion of borh ankles was
30 and 357 respectively. The post-operative MAD was +5 mm on
the right and +11 mm on the lefr. On the righe, the mEDEA and
MPTA were 867 and 90, respectively, On the lefr, they were 87
anel 837 respectively. Radiologically, there was complete bony con-
solidarion {Fig. 3b},
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Fig, Za

Discussion

Merabolic bone diseazes Frequently result in skeleral deformitics,
especially in the legs, due to physeal geowreh disturbances or defoe-
tive mineralisation in children before puberte® Among these dis-
orders, hypophosphataemic rickers, hypophosparasia, and renal
osteodvstrophy are the most frequent,

The management of patents with multiapical bony deformities
with established merabolic bone discases 15 complex, ™ The
dleformitics are eicher discrere and angular, or long-bowing (multi-
apical) deformiries," % Angular defermities originate from o
wljacent to the growth plate and often 2 single osteotomy s
requiredd to correct the deformity, Multiapical deformities usually
resnlt from bowing of the entive ling bone, Freguendy, more than
one asteatomy is needed to correet the deformity in order 1o pro-
duge a straight bone and aveid secondary fatrogenic deformi-
ties,

Deformities in membolic bone diseases oocur in muliple lmb
segments. 1F ehe disease is noc under metabolic control, deformities
tend to recur after correetive osteoromies, = Chperarive correction
of deformities in membolic bone diseases rend o heal slowly, ™
Correcrion of all deformicies with Wizarovtype exrernal Bxators at
one operagon causes considerable disconfore. Sequential opera-
tions performed after treating one segment ar & time increases the
ratal time of correction and decrcases a patienc’s compliance.

Osrearomy and stabilisation with Wizarov-type cxternal fixa-
rors allows gradual, controlled correction of a deformity with the
advantages of high union and low infection rates becavse of the
lowr cnergy iovaolved me osteotomy and minimal intra-osseous fix-
arion, The [izarov rechnigue allows posr-operative adjustments
and prevents inequality of imb length, Hizavav-type external fxa-

tive accuracy. External Bxation allows per- and post-operative
adjustment and thus high accuracy, but poor comfort.

FAN has a steep learning curve. Good gquality intra-operative
radiographs are a prerequisite for accuracy. The wotal treapment
time is less than with other technigues. In these two cases, the rech-
nigque did not create any limb length inequality.

Fig. Zb

Caze 2, a 20-year-ald woran with 2 wingswept defarm-
ity of the lowveer extremities a) pre-operative slinical views
and by pre-operative standing radiograph.

Fig. 3

Fig, 3a

Post-operative clinical views () of case 2 at 24 months and 1) past-aper-
ative standing radicgraph at 24 maonths.

tors have some disadvantages such ag pin-rrack infections, discom-
fort and bulkiness.™ The rechnique chosen for sabilisarion
determines the healing time, complications, and patient comfore,

Interagl Axation provides bigh patient comfore but lacks correc-
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