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Abstract

Background: The supracondylar nonunion of femur in elderly individuals is rare and challenging to manage. Nothing in English
literatures or guidelines is available regarding this particular fracture characterized by osteoporosis, soft-tissue contracture,
shortening, and joint stiffness. We report a case of an elderly patient with a supracondylar nonunion of the femur, which was
successfully treated using staged llizarov techniques and dual plating. Case Presentation: An 84-year-old female patient was
admitted to our orthopedic department for her pain and soft-tissue swelling around the right knee with claudication and
shortening deformity of the affected extremity. She denied any specific history of trauma and had sought traditional Chinese
medical attention for 6 months before she presented to our hospital. Diagnosis of the right femoral supracondylar nonunion was
made based on the X-ray and computed tomography. llizarov external fixator was carried out for successive and slow distraction
and gradual correction of the shortening deformity, in consideration of the nonunion was still present. Subsequently, internal
fixation with dual plating of the distal femur was performed. Excellent function and patient satisfaction were observed at 6 months
of follow-up. Conclusion: The protocol of llizarov technique with subsequent internal fixation of dual plating seems to be an
efficient solution to the supracondylar nonunion of femur in elderly patients with osteoporosis. The advantage of the protocol is
that it allows knee joint motion, avoids neurovascular complications, and gentle correction of soft-tissue contractures.
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Introduction
" Department of Orthopedic Surgery, Zibo Central Hospital, Shandong First

Misdiagnosis or missed diagnosis of fractures can be more
likely to happen in developing countries. In China, the most
common cause of neglected fractures is initial diagnosis and
treatment done by traditional Chinese medicine (TCM) physi-
cians. Most of the patients in China must pay for medical cost
out of pocket, especially if they are not covered by government
medical insurance and commercial insurance. The elderly indi-
viduals usually prefer TCM for the common symptoms such as
swelling and pain. In China, traditional Chinese treatment is
cheap, readily available, and widely accepted but often lacks
X-ray, does not always identify acute fracture, and trends
toward nonoperative treatment. Fractures without proper
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Figure |. Anteroposterior and lateral radiograph (A and B), CT scan and 3D reconstruction images (C, D, E), and clinical picture (F and G) of
the left lower extremity on presentation before operation. And (A) show the shortening is about 5 cm, and (D) and (E) show rotation deformity.

CT indicates computed tomography.

treatment for more than few weeks will allow muscles, vessels,
and nerves to contract as well as predispose to disuse osteope-
nia. At present, there is no English literature regarding guide-
lines for treating the supracondylar nonunion of femur in
elderly patients with osteoporosis as the condition is very rare
in the world, especially in developed countries. Ilizarov tech-
nique offering the effect of gradual distraction has been proven
to yield satisfactory results in various difficult situations like
severe trauma, nonunions, limb length discrepancies, deformi-
ties, and osteomyelitis. We had the opportunity to treat the case
of a missed geriatric supracondylar fracture of femur with Ili-
zarov technique followed by a second stage—consisting of
internal fixation with dual plating. It appears to be the only
case report in English literature.

Case Presentation

An 84-year-old female patient with a history of osteoporosis
presented with pain and soft-tissue swelling of her right distal
femur and with claudication and shortening deformity of the
affected extremity for 6 months before she presented to our

hospital. The patient’s clinical history was inaccurate, but there
was no specific trauma or any known injury. Her activities of
daily were initially unaffected. She first sought help from a
traditional bone setter and was diagnosed with osteoporosis and
knee osteoarthritis without any radiographs once symptoms
worsened. The patient was treated conservatively with tradi-
tional Chinese plaster and herbal medicine and referred to a local
physical therapy clinic for thermal modalities and therapeutic
exercises. However, she failed to show any improvement despite
a period of conservative treatment. The author examined the
patient when she came to our orthopedic clinic 6 months later
and suspected the presence of a possible fracture. Subsequent
radiographic imaging examinations including X-ray and com-
puted tomography scan revealed the left femoral supracondylar
nonunion. Imaging and physical examination revealed the fol-
lowing challenges: osteoporosis, shortening about 5 cm, soft-
tissue contracture, muscle atrophy, and joint stiffness (Figure 1).

In anticipation of the expected difficulties in reducing the
fracture, distracting the soft tissue contractures and preventing
neurovascular complications in this patient, a 2-stage procedure
was planned and discussed with the patient. In the first stage, the
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Figure 2. Clinical picture (A) and anteroposterior and lateral radio-
graph (B and C) of llizarov external fixator during and after the first
stage operation.

Ilizarov external fixator installation was applied to the patient in
a supine position on the fracture table under epidural anesthesia.
Entire injured extremity was prepared and draped. Then appli-
cation of the 2 preassembled circular frames of the femur and
tibia was done, which was connected with 3 hinges distributing
equally and flexing centrally around the knee. The femoral
frame consisted of proximal blocs of 2 femoral arches connected
together with rods, 1 complete ring proximal to the fracture, and
1 intermediate five-eighths ring between the fracture and knee.
The five-eighths ring was connected to the complete ring with 4
rods, and the concavity of the five-eighths ring was directly
behind the thigh. Then, the proximal arches were connected to
the complete ring with 1 oblique support (an anterolateral rod)
and 1 longitudinal support (a lateral rod). One reference Schanz
pin and one wire were used to help frame application on the
femur. The Schanz pin was inserted laterally at the level of the
proximal fracture and attached to the complete ring. The wire
was inserted transversely into the level of femoral condyle and
attached to the five-eighths ring. The tibial frame consisted of 1
five-eighths ring and 1 complete ring, which was connected with
4 rods, and the concavity of the five-eighths ring was directly
behind the leg. One reference Schanz pin and one wire were used
to help frame application on the tibia. The Schanz pin was
inserted anteriorly into the level under the tibial platform and

Figure 3. Anteroposterior and lateral radiograph (A and B) of llizarov
external fixator when the shortening deformity was being corrected
3 days after the first stage and radiograph (C and D) of the shortening
deformity had been corrected 3 weeks after the first stage.

attached to the five-eighths ring. The wire was inserted trans-
versely into the level of middle tibia and attached to the com-
plete ring. The 2 frames will center on the thigh and leg,
respectively, and all the different aspects of the femoral and
tibial frames should be parallel to the corresponding aspects of
the thigh and leg, respectively. At the same time, adequate space
presenting between the frame and the skin all around should be
verified (Figure 2). When the hinges were locked, as a motion
unit, the Ilizarov fixator could restrict knee movement and pro-
vide greater stability and allow the patient to stand and move
freely with the help of her family. And when the patients lie on
her bed, the hinges were allowed to unlock and the knee to flex 0
to 30°. Gradual distraction at the fracture site started 3 days
postoperatively for 3 weeks until the shortening and deformity
were corrected (Figure 3). In the second stage, the surgery of
internal fixation with dual plating was done at a translucent
orthopedic table in supine position and under combined spinal
epidural anesthesia with tourniquet applied whenever feasible
and with a bolster below the affected knee. After standard ster-
ilization and draping in entire injured extremity and ipsilateral
iliac crest, lateral incision was made beginning at the Gerdy
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Figure 4. Clinical pictures (A and B) presenting fibrous nonunion and endosclerosis during the second stage. Anteroposterior and lateral
radiograph (C and D) of femoral condyle | week after the second stage.

tubercle and extending proximally far enough to facilitate adjust-
ment of the lateral plate position and the medial plate insertion.
Then minimally stripping of soft tissue necessary for application
of the plates, the debridement of fibrotic and sclerotic areas, and
the freshening of the end of the fracture were done. The subse-
quent reduction of the fracture was carried out first with prelim-
inary K-wires followed by cancellous autograft obtained from

iliac crest placed in the fracture site. Afterward, fixation of the
lateral column was completed using locking lateral distal
femoral plate and at last, under direct vision with neurovascular
protection: A relatively small reconstructive plate was arranged
in the anteromedial area of distal femur for the medial column
using the single incision with percutaneous screws (Figure 4).
Alignment was checked under X-ray image intensification.
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Figure 5. Partially callus formation of AP and lateral radiograph (A and B) | month after the second stage. Basically bony union of AP and lateral
radiograph (C and D) 3 months after the second stage. AP indicates anteroposterior.

Rehabilitation exercises were begun from the first post-
operative day for both stages. During the distraction, the patient
could stand and move for a short period with the help of doctors
and nurses or her family and flex her affected knee when lying
in bed everyday. The continuous passive motion machine was
used after the second stage with the flexion slowly increased
from 0° to 60°. Then weight bearing was done gradually based
on the clinical and radiological improvements. Bony union
was documented on a radiograph at 3 months after operation
(Figure 5). In the follow-up afterward, the patient stubbornly

refused X-ray examination but she had returned to her routine
life without pain and other symptoms at 6 months after
operation (Figure 6).

Discussion

Neglected fractures are more common in developing countries,
like this patient. Various reasons for misdiagnosis and missed
diagnosis include complex conditions, poverty, illiteracy, skep-
ticism of Western medicine, and availability of traditional
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Figure 6. Clinical pictures (A and B) of 2 months after the second stage presenting partial weight bearing and an excellent motion of knee.
Clinical pictures (C and D) of 6 months after the second stage presenting full weight bearing and returned to her routine life.

treatments. We speculate that the patient had a low-energy
trauma and developed an incomplete fracture. Due to her low
weight (40 kg), the patient could maintain normal activities with
only minimal pain and swelling. Unfortunately, the traditional
care provider did not give her accurate physical and

radiographic examination or correct diagnosis. Initial treatments
for osteoarthritis and osteoporosis allowed this insufficiency
fracture to gradually develop into a complete fracture. The short-
ening deformity and symptoms of the nonunion worsened pro-
gressively. At last, when the patient came to our treatment
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center, it had been 6 months after visiting at Traditional Chinese
physician and the fracture care became complex.

We considered all possible difficulties and complications of
the nonunion in this patient with osteoporosis, like neurovas-
cular palsies, pathological refracture, fixation options, joint
stiffness, malunion or nonunion, and deformity correction.
Kempf et al' concluded that more than 4 cm of limb lengthen-
ing is associated with nerve palsies. Yadav? described 6 to
16 cm lengthened of shortening limb should be obtained in
duration of 3 to 6 weeks by skeletal traction, and the traction
weight should gradually increase up to 30 kg to avoid neuro-
vascular complications. In the treatment of neglected fracture
of the shaft of femur, Krishnakumar et al® performed definitive
surgeries if overlapping was less than 1 cm, but if overlapping
was more than 1 cm, skeletal traction with periodical increase
of weights with neurovascular monitoring was done before
definitive surgery. Because he holds that 1 cm overlapping can
be overcome without undue tension under anesthesia with mus-
cles relaxation and careful subperiosteal elevation, and when
the overlapping more than 1 cm, correction of overlapping was
possible with gradually increased traction weights. However,
when the overlapping of lower extremity more than 5 cm, a
surgery should be performed to help removing adhesions and
using traction effectively to correction the shortening defor-
mity before definitive surgery. In our case, the overlapping
of the old supercondylar fracture of the femur was more than
5 cm accompanied by osteoporosis and unhealthy soft tissues,
in which sustained activities of the affected limb while stretch-
ing the contraction of soft tissue and correcting deformity was
therefore desired. The options for such deformity include sur-
gery to remove adhesions, cutaneous or skeletal traction. Sur-
gical release and lengthening of the shortening deformity
require extensive soft-tissue dissection which inevitably result-
ing in extensive operative trauma and extra soft-tissue injuries,
moreover, could not correct the gross shortening deformity at
the same time on account of neurovascular complications.* In
the elderly patient with osteoporosis and aging skin, cutaneous
traction or skeletal traction demanding long-term bedridden
were also not suitable because of the risk of muscular atrophy,
pin cut out, joint stiffness, deep venous thrombosis, and cardi-
opulmonary complications. We have been accumulating expe-
rience by using Ilizarov technique in various situations such as
infection, pseudarthrosis, bone defects and deformity, and feel
comfortable with this method. We felt that gradually docking
with slow stretching of shortening limb without any dissection
would be the perfect choice for the case, so we considered
Ilizarov technique to mend the difficult situation. Through
frame, the nonunion was distracted at the rate of 1 mm from
the third postoperative day for 1 week and 2 mm for 2 weeks
until the desired length was achieved. The Ilizarov technique is
not aggressive and do not require massive intensive care mea-
sures postoperatively for geriatric patients. But the use of a
simple circular frame construct with less number of wires and
pins is also significant for geriatric patients with osteoporosis
which could minimize the incidence of pathological fracture,
pin-tract infection, and improve the patient compliance. The

configuration allows and we encourage the moderate activities
with partial weight bearing when standing and the knee move-
ment when in bed, which could also minimize the incidence of
complications such as deep vein thrombosis, disuse osteoporo-
sis and stiffness of the knee. Mobilization could improve limb
circulation and enhance the healing process based the fact that
the speed of healing is usually proportionally determined by the
amount of available circulation.’ The drop in physical fitness
with aging is an unavoidable fact, and simultaneously body and
bone strength deteriorate rapidly when the patient is confined
to a bed, but all these could be minimized by early functional
activities through Ilizarov external fixator.

Another difficulty we encountered was fixation options in
consideration of osteoporosis, bone resorption, and poor stabi-
lization. It necessitates a safe fracture fixation and an adequate
rehabilitation for the immediate re-establishment in view of this
patient’s functional status. It was noted that the bone ends were
highly sclerotic and massive osteoporosis, and the Ilizarov
external fixator could not provide sufficient compression to the
fracture site with osteoporosis to avoid pins cutting out. There-
fore, this Ilizarov construct was initially planned as a temporary
measure till shortening deformity corrected. Although an osteot-
omy at sclerotic bone and subsequent gradual distraction could
allow for new bone regeneration, but the long period required for
consolidation of the newly formed bone is the major disadvan-
tage. The consolidation phase may be 3 to 4 times longer than the
distraction phase, which may increase the incidence of compli-
cations and make the patient eager to have the external fixator
removed.® In addition, the use of Ilizarov external fixator can be
psychologically stressful and creates sleeping problems because
of its long duration and many other complications. Yiildiz et al’
has reported that there was at least 1 psychiatric symptom in
52.5% of the individuals treated with a circular external fixator
in his study. Furthermore, wires and pins of Ilizarov external
fixator in the femur invariably transfix quadriceps® even though
we had passed all the wires and the pins in some degrees of knee
flexion which inevitably cause discomfort. Total knee arthro-
plasty (TKA) with a revision component or megaprosthesis is
another surgical option for patients with severe osteoporosis.
However, TKA can cause various complications such as aseptic
loosening, infection, and periprosthetic fractures that are partic-
ularly in elderly patients.*'® More importantly, El-Galaly et al'’
has found that previous fractures in the distal femur and/or prox-
imal tibia can increase the risk of early and medium-term revi-
sion of TKAs inserted, and the revision due to instability
occurred more frequently in TKAs performed as a result of
previous fractures. New retrograde nails have developed to
increase stability, and biomechanical cadaveric studies showed
that they even had a better performance in terms of fatigue
resistance in younger patients, however, in elderly individuals
with poor bone quality, it’s unsuccessful because such patients
have reduced bone volumes and weaker bones as well as joint
distortion due to arthritis, in the condition their bones offer little
purchase to nails.'>'* Locked plating technique currently
remains the standard for osteoporotic fractures of the distal
femur and could provide increased stability and resistance to
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failure compared to retrograde nails in elderly patients with poor
bone stock, but hardware breakage and nonunion were often
detected by a single-side plate which may be assumed having
a sizeable cutting effect upon the loosening bone and lead to
failure in the treatment of supracondylar fracture of femur with
osteoporosis.'*!> Whereas we preferred the use of the dual plat-
ing for the case, which can increase the fracture stabilization
similar to the other 2-column fracture types like tibial plateau,
distal humerus and plafond fractures.'®'” In our case, surgery
was done by 1 incision lateral to femur. Fibrotic areas and bone
sequesters were debrided completely, obtained cancellous bone
graft from iliac crest placed in the fracture site, direct reduction
done followed by temporary fixation with K-wires, and long-
locked lateral distal femoral plate used for the lateral column,
then, under direct vision with neurovascular protection, a rela-
tively small reconstructive plate was used at anteromedial distal
femur for the medial column. At this condition, dual plating
could provide rigid fixation in the condylar region of the femur,
where thin cortices and frequently poor bone stock make fixa-
tion difficult and decrease the lever arm that acts on the femoral
axis thereby reduce the load applied at the fracture site and
finally overcome these complications such as loosening, break-
age, and rotational malposition and allow a greater range of
motion of knee achieved by early mobilization immediately
after operation. Simultaneously, single incision can signifi-
cantly lead less periosteal stripping and soft-tissue exposure for
plate placement which is required for union and less complica-
tions combined with dual plating and cancellous autograft.'®2°
Atlast, in the present case, the patient made satisfactory progress
postoperatively without any complications. In the follow-up
2 months after operation, the patient could flex the knee from
0° to 90° and perform partial weight-bearing activities without
help of others. Six months after operation, clinical bone healing
was achieved and daily activity restores the level before fracture
without any pain, swelling, and other complications.

Conclusion

The supracondylar nonunion of femur in elderly patients with
osteoporosis is very rare clinically and there is no consensus
with regard to the best option of treatment. We deemed the
protocol that primarily gradual correction of shortening defor-
mity and soft-tissue contractures with Ilizarov external fixator
and subsequently open reduction and fixation using single lat-
eral approach with dual plating as being the most conducive to
manage the supracondylar nonunion of femur in elderly
patients with osteoporosis. The advantages of the protocol were
allowing the patients to move the affected limb and flex the
knee, which can prevent limb length discrepancy, neurovascu-
lar spasm, and the other complications effectively.
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