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tress fractures, which can result from abnormal stress
on normal bone, differ from insufficiency fractures,
in which normal stress is applied to abnormal bone.
Stress fractures of the tibia are relatively common
in young people involved in military and sports activities.'?
Stress fracture of the proximal tibia, however, is a rare entity
in the elderly and has been reported in association with varus
gonarthrosis,>!! valgus gonarthrosis,*>!>!3 pyrophosphate
arthropathy,'* rheumatoid arthiritis,'> osteoporosis,! Paget
disease, ' and knee deformities.!”-!8
In this article, we present 3 cases of stress fractures of
the tibia in association with severe varus gonarthrosis of
the knee. We have obtained written informed consent from
all 3 patients for print and electronic publication of their
case reports.

CASES AND METHODS

All patients had stress fractures of the proximal tibia. They
were elderly women with bilateral osteoarthritis of the knee.
Marked varus deformity in the knees was noted for all.
No clinical or biochemical findings in favor of rheumatoid
arthritis or pyrophosphate arthropathy could be found. Bone
mineral density values were within the normal range for each
patient’s age.

Case 1
A woman in her late 70s presented with bilateral painful
knees secondary to severe varus deformity on both sides.
She said her complaints were suddenly aggravated 4 to
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5 months before she was admitted to our institute. The
patient had no history of trauma. Varus deformity of 23°
was found on plain radiographs. Radiography also showed
major degenerative changes in each knee and an undis-
placed stress fracture in the uppermost third of the left
tibia. Distance from joint line to fracture line was 9 cm
(Figures 1A, 1B).

Total knee arthroplasty (TKA) with a long tibial stem
bridging the fracture site was performed. The fracture
healed completely in about 4 months, and the patient was
fairly mobile and painless at her control examination 1
year after surgery (Figure 2).

Case 2

A woman in her mid-70s with pain in both knees for more
than 10 years had a therapy history that included use of
analgesics, use of anti-inflammatory drugs, physical ther-
apy, and intra-articular hyaluronic acid injections. Onset
of pain was insidious, particularly in the month before the
patient presented to our hospital. She had no history of trau-
ma. Radiographs showed bilateral varus gonarthrosis with
gross degenerative changes and a long-standing undisplaced
stress fracture of the left proximal tibial diaphysis (Figure
3). The fracture was 11 cm below the knee joint line. On the
radiographs, varus deformity of 30° was found between the
femoral and tibial mechanical axis.

Figure 1. Case 1—preoperative anteroposterior (A) and lateral
(B) radiographs.
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Figure 2. Case 1—postoperative radiograph.

Figure 4. Case 2—postoperative anteroposterior (A) and lateral
(B) radiographs.

Figure 3. Case 2—preoperative radiograph.

The initial treatment plan was TKA with a long tibial
stem bridging the fracture site, but the patient refused
to have the procedure. Therefore, an interlocking nail
was used for osteosynthesis. Partial weight-bearing was
allowed immediately after surgery, and full weight-bearing
was allowed when first radiologic proof of fracture healing
was seen on radiographs. Two years after surgery, the frac-
ture was completely healed. The patient continued to have
severe knee pain but still refused TKA (Figures 4A, 4B).

Case 3

A woman in her late 80s with bilateral knee pain for almost
20 years was referred to our institute. She had no history
of trauma. Physical examination revealed bilateral genu
varum and local tenderness 4 cm below the right knee joint
line. Radiographs showed bilateral severe gonarthrosis and
a stress fracture of the proximal tibial diaphysis. TKA with
a long tibial stem extending below the fracture site was
planned, but the patient refused all surgical treatments and
continued use of analgesics and rest. An above-knee cast
was made, and the fracture united within 4 months. She
continued to have knee pain, caused by arthrosis (Figures
5A, 5B).
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Figure 5. Case 3—radiographs before (A) and after (B) casting.

DiscussioN

There are 2 types of stress fractures: fatigue and insufficiency.
Fatigue fractures, which occur when repetitive submaximal
forces are applied to healthy bone, are uncommon in the elderly
but common in young people involved in military and sports
activities.""> Insufficiency fractures are most commonly found
in older women and are caused by the normal activity of mus-
cles on deficient bone." It is unusual that the 3 elderly female
patients described in this article had fatigue fractures.

The clinical presentation of stress fractures is very typical:
insidious onset of pain without trauma. Physical examination
reveals marked tenderness at the fracture site. Radiographs
can be normal in the early stages, so, when there is suspicion
of a stress fracture, bone scintigraphy should be consid-
ered.?’>?! Bone scintigraphy was deemed not necessary for
our 3 patients, as their cases were late cases, with obvious
fractures plainly evident on plain radiographs.

When a tibial stress fractures is found, several etiologic
factors should be kept in mind: pyrophosphate arthropa-
thy,'* rheumatoid arthiritis,!> osteoporosis,! Paget dis-
ease,'® and varus or valgus gonarthrosis.

Proximal tibial stress fractures have numerous treatment
options. Satku and colleagues'! treated 3 patients with



analgesics and rest. Sawant and colleagues'?> and Haspl
and colleagues* performed TKA using a long tibial stem
bridging the fracture site and reported good functional
results. Moskal and Mann?? treated 3 patients with TKA
using a long uncemented stem along with bone grafting at
the nonunion site and supported fixation using a unicorti-
cal plate. Sy and colleagues® preferred fixation of the tibial
stress fracture with a compression plate and bone grafting.
Tomlinson and colleagues® treated 5 patients with arthro-
plasty and intramedullary fixation.

In our case 1, TKA with a long tibial stem bridging the
fracture site was performed. The fracture healed complete-
ly in about 4 months, and the patient was fairly mobile and
pain-free at her control examination 1 year after surgery.
Case 2 was treated with intramedullary fixation using an
interlocking nail. The preferred treatment in this case was
TKA with a long tibial stem bridging the fracture site, but
the patient refused TKA. The fracture united, but her knee
pain persisted. In case 3, again the preferred treatment was
TKA with a long tibial stem, but, as this patient also refused
surgery, she was advised to use analgesics and rest, and an
above-knee cast was made.

CONCLUSIONS

TKA with a long stem extending below the fracture site
seems to be the treatment of choice for stress fractures
with varus gonarthrosis. This procedure has the advantage
of treating 2 pathologies in a single stage. Distance from
fracture site to knee joint line is an important factor in
decisions to perform this procedure. If the distance is too
much for a tibial stem to achieve stable fixation, or if the
patient refuses TKA, then intramedullary fixation using a
interlocking nail should be considered.
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