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A correction of windswept deformity by
fixator assisted nailing
A REPORT OF TWO CASES
L. Eralp,
M. Kocaoglu,
M. Çakmak,
V. Emre Özden

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.

From the University
of Istanbul, Istanbul,
Turkey

‘Wind swept deformity’ describes a pathological
valgus deformity in one knee in association with a
varus deformity in the other. It usually develops secondary to metabolic bone diseases but exceptions
have been described.1
Correction of the deformity by osteotomy is wellknown. After osteotomy, stabilisation can be
achieved either by internal fixation (K-wires, screws,
plates or intramedullary nails) or external fixation
(unilateral or circular or casting).2
In patients with metabolic bone diseases, limb
deformities are usually multiapical (i.e. long bowing) and complex.3 The poor bone quality in this
group makes optimal correction and the control of
the alignment difficult.
A new technique, fixator-assisted nailing (FAN),
combines the accuracy, minimal invasiveness and
safety of the Ilizarov principle, with patient compliance and the comfort of internal fixation in order to
provide permanent protection of the correction. 2
This study investigates the result of treatment of
two cases with windswept deformity treated by
FAN.

Case reports
Case 1. A 24-year-old man complained of difficulty
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in walking and deformity of his legs. The deformity
had deteriorated over the previous 12 years. Eighteen years before he had been treated for Vitamin Dresistant rickets.
Physical examination revealed right-side genu
valgum and left-side genu varum (Fig. 1a). The
range of movement of the knees was 0˚ to 145˚
without any ligamentous laxity or limb-length discrepancy. Radiographic assessment of the lower
extremities by standing anteroposterior radiographs
showed long bowing or multiapical and angular
deformities of both femora and the left tibia (Fig.
1b). The pre-operative mechanical axis of deviation
(MAD) was -44 mm on the right and + 90 mm on
the left. On the right side, the mechanical lateral
distal femoral angle (mLFDFA) and medial proximal tibial angle (MPTA) were 73˚ and 85˚ respectively. On the left, they were 105˚ and 75˚
respectively.
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The deformities were corrected by a varus osteotomy of the femur on the valgus side and a valgus
osteotomy of both femur and tibia on the varus side
by FAN. The operation was performed on a radiolucent table. Initially, a prophylactic peroneal nerve
release was performed on the valgus side. This procedure protects the nerve against stretching during
an acute, bony varus correction. A unilateral external fixator (Hexfix, Smith & Nephew, Nashville,
Tennessee) was used. The fixator is applied laterally
on the femur and medially on the tibia, as described
by Paley et al.3 In order not to interfere with the
intramedullary nail, the external fixation pins are
inserted anteriorly in the distal femur and posteriorly in both the proximal and distal tibia. After
application of the external fixator, a focal dome
osteotomy is performed at predetermined levels by
the multiple drill-hole technique. The fixator is
adjusted to correct the deformity and intra-operative radiographs are taken. When the desired
amount of correction is achieved, the external fixator is locked and intramedullary nailing is then
undertaken. If satisfactory correction is not
achieved, this is readjusted and further radiographs
are taken. A retrograde femoral nail is used for the
correction of all femoral deformities. This is performed percutaneously, without exposure of the
knee joint.3 The intramedullary canal is overreamed
by 1 mm more than the diameter of the intramedullary nail which is to be used. The nail is then
inserted. Distal, proximal and interfragmentary
locking screws are inserted free-hand but 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 both the frontal and sagittal
planes.3 The external fixator is removed after fixation. An epidural catheter is inserted for post-operative 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 movements and walking exercises with two sticks are
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Fig. 1a

Fig. 1b

Fig. 1c

Fig. 1d

commenced. The patient gradually discards their walking sticks
during the first month.
At each visit the patient was assessed clinically and radiologically. The radiological parameters used for pre- and postoperative assessment have been previously described by Paley et
al.4 Pain, limping, walking ability, and range of movement of the
knee, hip and ankle were recorded.
At the latest post-operative follow-up examination at 24
months (Fig. 1c) he had no pain or limp. The range of movement
of both knees was 0˚ to 140˚. For the ankles, dorsiflexion was 25˚
bilaterally and plantar flexion was 40˚ on the right and 45˚ on the
left. The post-operative MAD was 9 mm on the right and 10 mm
on the left. On the right the mLDFA and MPTA were 87˚ and 85˚
respectively. On the left they were 90˚ and 86˚ respectively. Radiologically, there was complete bony consolidation (Fig. 1d).
Case 2. A 20-year-old woman, who had been treated for Vitamin-D-dependent rickets 17 years earlier presented with deformity
of her legs and pain on walking.

Case 1, a 24-year-old man with windswept deformity
of the lower extremities a) pre-operative clinical view,
b) pre-operative standing radiographs, c) post-operative clinical view at 24 months and d) post-operative
standing radiograph at 24 months.

Examination revealed right genu valgum and left genu varum
(Fig. 2a). The range of movement of the right knee was -5˚ to 130˚
and 0˚ to 140˚ for the left knee. There was 7 mm shortening of the
right leg. Radiographs showed multiapical angular deformities of
both femora and tibiae (Fig. 2b). The pre-operative MAD was
-112 mm on the right and +93 mm on the left. On the right side,
the mLDFA and MPTA were 58˚ and 103˚ respectively. On the left
they were 108˚ and 81˚ respectively. The operation was performed
as described in case 1 and the post-operative follow-up was identical.
At the latest follow-up examination, at 24 months (Fig. 3a), she
had no pain or limp. The range of movement of her knees was 0˚
to 140˚ while dorsiflexion and plantar flexion of both ankles was
30˚ and 35˚ respectively. The post-operative MAD was +5 mm on
the right and +11 mm on the left. On the right, the mLDFA and
MPTA were 86˚ and 90˚, respectively. On the left, they were 87˚
and 85˚ respectively. Radiologically, there was complete bony consolidation (Fig. 3b).
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Case 2, a 20-year-old woman with a windswept deformity of the lower extremities a) pre-operative clinical views
and b) pre-operative standing radiograph.

Fig. 2a

Fig. 2b

Discussion
Metabolic bone diseases frequently result in skeletal deformities,
especially in the legs, due to physeal growth disturbances or defective mineralisation in children before puberty.2 Among these disorders, hypophosphataemic rickets, hypophospatasia, and renal
osteodystrophy are the most frequent. 2
The management of patients with multiapical bony deformities
with established metabolic bone diseases is complex. 1,5 The
deformities are either discrete and angular, or long-bowing (multiapical) deformities.1,2,5 Angular deformities originate from or
adjacent to the growth plate and often a single osteotomy is
required to correct the deformity. Multiapical deformities usually
result from bowing of the entire long bone. Frequently, more than
one osteotomy is needed to correct the deformity in order to produce a straight bone and avoid secondary iatrogenic deformities.2,5
Deformities in metabolic bone diseases occur in multiple limb
segments. If the disease is not under metabolic control, deformities
tend to recur after corrective osteotomies. 2,5 Operative correction
of deformities in metabolic bone diseases tend to heal slowly.2,5
Correction of all deformities with Ilizarov-type external fixators at
one operation causes considerable discomfort. Sequential operations performed after treating one segment at a time increases the
total time of correction and decreases a patient’s compliance.
Osteotomy and stabilisation with Ilizarov-type external fixators allows gradual, controlled correction of a deformity with the
advantages of high union and low infection rates because of the
low energy involved in osteotomy and minimal intra-osseous fixation. The Ilizarov technique allows post-operative adjustments
and prevents inequality of limb length. Ilizarov-type external fixaVOL. 86-B, No. 7, SEPTEMBER 2004

Fig. 3a

Fig. 3b

Post-operative clinical views (a) of case 2 at 24 months and b) post-operative standing radiograph at 24 months.

tors have some disadvantages such as pin-track infections, discomfort and bulkiness.3,5 The technique chosen for stabilisation
determines the healing time, complications, and patient comfort.
Internal fixation provides high patient comfort but lacks correc-
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tive accuracy. External fixation allows per- and post-operative
adjustment and thus high accuracy, but poor comfort.
FAN has a steep learning curve. Good quality intra-operative
radiographs are a prerequisite for accuracy. The total treatment
time is less than with other techniques. In these two cases, the technique did not create any limb length inequality.
No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
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■ CASE REPORT

A spontaneous compartment syndrome in a
patient with diabetes
R. M. Jose,
N. Viswanathan,
E. Aldlyami,
Y. Wilson,
N. Moiemen,
R. Thomas

A compartment syndrome is an orthopaedic emergency which can result from a variety of
causes, the most common being trauma. Rarely, it can develop spontaneously and several
aetiologies for spontaneous compartment syndrome have been described. We describe a patient
with diabetes who developed a spontaneous compartment syndrome. The diagnosis was
delayed because of the atypical presentation.

From Department of
Plastic Surgery, Selly
Oak Hospital,
Birmingham, UK

Compartment syndrome is defined as an elevation of
the interstitial pressure in a closed osteofascial compartment causing microvascular compromise. The
common causes include trauma, arterial injury, limb
compression and burns. Rarely, it can also occur
spontaneously in association with type-I diabetes
mellitus,1-4 hypothyroidism,5 influenza-virus-induced
myositis,6 leukaemic infiltration,7 the nephrotic syndrome,8 a ruptured aneurysm,9 anticoagulation10
and a ganglion cyst.11 Four cases of spontaneous
compartment syndrome in diabetics have been
described previously and many theories regarding
the aetiology have been advanced, including metabolic changes giving rise to increased fluid pressure
in the osteofascial compartment, vascular occlusion
and muscle necrosis.
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Case report
A 47-year-old man of Asian origin developed pain in
the anterolateral aspect of the left leg after a brief
walk. It was moderate in intensity but was not
relieved by rest. He had suffered from type-I diabetes mellitus, well controlled on insulin, for almost 20
years. He was also hypertensive and was undergoing
laser treatment for diabetic retinopathy.
He attended the Emergency Department with a
localised red, tender area over the upper lateral
aspect of the left leg below the knee. No definite
diagnosis was made and he was given analgesics and
discharged. The pain was not relieved and he was
prescribed stronger analgesics by his general practi-

tioner. The pain increased in intensity over the next
four days and he developed foot drop. He was seen
again and referred for an orthopaedic opinion.
There was swelling, redness and tenderness over
the anterolateral aspect of the left leg. He had
normal sensation but was unable to dorsiflex his
foot. Both the dorsalis pedis and posterior tibial
pulses were present. The differential diagnoses were
an intrafascial bleed, infection, spontaneous muscle
necrosis or a compartment syndrome.
Haematological investigation revealed a mild leukocytosis (12.8 x 109/l). Biochemical analysis was
normal except that the level of creatine kinase was
increased to 4178 U/l, raising the suspicion of
muscle necrosis and a compartment syndrome.
Decompression of the anterior and lateral compartments was carried out. The muscles were found to
bulge beneath the deep fascia and the compartmental pressure was raised. Both muscle groups
appeared to be ischaemic and did not respond to
pinching. The pain persisted and he was taken back
to theatre after two days. Necrotic parts of tibialis
anterior were excised and sent for histological
examination. The wound was left open and dressed
regularly. At one week it was closed secondarily,
without a skin graft.
Histological examination of the excised specimen
showed areas of devitalised skeletal muscle without
evidence of inflammation. There were some viable
atrophic muscle fibres (Fig. 1) with blood vessels
showing thrombus and recanalisation (Fig. 2).
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