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Insufficiency Fractures of the Distal Tibia and Fibula
Following Total Hip Arthroplasty: A Case Report
Ryu Kojima1, Toshiki Miura1, Eisei Fukatani1
What to Learn from this Article?

We should be aware of possible insufficiency fracture in the affected limb after total hip arthroplasty.
Abstract
Introduction: Although periprosthetic fractures of the femur have been well documented, insufficiency fractures following total
hip arthroplasty (THA) have been rarely described. We report a case of an insufficiency fracture in the distal tibia and fibula that
occurred after THA.
Case Report: A 54-year-old woman presented with severe pain in the bilateral hip joints and was diagnosed with end-stage
osteoarthritis. She underwent THA on the right side. Although the postoperative course was uneventful, she suddenly experienced
severe pain and swelling in the right leg without any history of trauma 22 weeks after the surgery. She was first diagnosed with
cellulitis by her local doctor and was treated with oral antibiotics. Her symptoms persisted, and she returned to our hospital 1 month
later. Her right distal leg and ankle were diffusely swollen and tender. Plain radiographs revealed a sclerotic linear zone in the distal
tibia and fibula. She was diagnosed with insufficiency fractures in the distal tibia and fibula following THA. Local disuse osteoporosis
and increased mechanical stress after THA as a result of pain relief could be the causes for her fracture. Her right leg and ankle were
immobilized with a splint for another 4 weeks. Her symptoms subsided gradually, and fracture union was confirmed on the follow-up
X-ray.
Conclusion: Insufficiency fractures should be suspected in patients complaining of unexplainable pain, even in the distant area of
the affected limb, for at least 6 months following THA
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Introduction
Fracture is one of the significant complications of total hip arthroplasty
(THA). Although periprosthetic fractures of the femur have been well
documented [1, 2, 3, 4], insufficiency fractures following THA have been
rarely described [5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15]. Insufficiency fractures

following THA have been reported to occur not only in the periprosthetic
areas, including the pubis, acetabulum, and femur [5, 6, 7, 8, 9, 10, 11, 12, 13],
but also in the distant areas such as the proximal tibia and the calcaneus,
both of which can be easily overlooked unless insufficiency fractures in
these areas are suspected [14, 15]. Here, we report a case of an insufficiency
fracture in the distal tibia and fibula that occurred after THA.
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Case Report
A 54-year-old woman presented with severe pain in the bilateral hip
joints. She was limping with a T-cane, and her activities of daily living
were remarkably limited. Her height, weight, and body mass index were
152 cm, 55 kg, and 23.8 kg/m2, respectively. The Japanese Orthopaedic
Association hip Score was 54 on the right and 45 on the left. Plain
radiographs showed bilateral loss of joint space, large osteophytes, and
marked deformity of the femoral head and acetabulum (Fig. 1). The
width of the cortex of her right femur shaft was thinner than that on
her left side. Her right lower limb was 30 mm shorter than her left limb.
She was diagnosed with end-stage osteoarthritis of the bilateral hip
joints.
She first underwent THA on the right side, and it was performed
successfully (Fig. 1). The leg length discrepancy was improved to 4 mm
after the surgery; however, the right side was still shorter than the left.
Full weight bearing was initiated on the second postoperative day.
Overall, the postoperative course was uneventful and her walking ability
improved.
Twenty-two weeks after the surgery, she suddenly experienced severe pain
and swelling in the right leg without any history of trauma. She visited
her local doctor first and was diagnosed with cellulitis. Although she was
treated with oral antibiotics, her symptoms persisted.
One month later, she visited our hospital again in a wheelchair. Her
right distal leg and ankle were diffusely swollen, red, warm, and tender.
Her body temperature was 36.8°C. The following laboratory data were
collected, showing normal range in parentheses: White blood cell count,
5300/μl (neutrophil 63.3%; 4000-8000/μl); erythrocyte sedimentation
rate, 18 mm/h (1-15 mm/h); C-reactive protein, 1.08 mg/dl (0-0.4 mg/dl);
uric acid, 4.7 mg/dl (2.0-6.0 mg/dl); tartrate-resistant acid phosphatase
5b, 478 mU/dl (premenopausal normal range, 120-420 mU/dl); bone
alkaline phosphatase, 31.0 μg/l (premenopausal normal range, 2.9-14.5;
postmenopausal normal range, 3.8-22.6 μg/l); calcium, 9.1 mg/dl
(8.4-10.3 mg/dl); and inorganic phosphorus, 3.5 mg/dl (2.3-4.2 mg/dl).
Plain radiographs revealed a sclerotic linear zone in the distal tibia and
fibula without significant deformity (Fig. 2). There was no arthritic change
in the ankle joint. Dual X-ray absorptiometry of the lumbar vertebra
was performed to evaluate osteoporosis. Her bone mineral density was
0.731 g/cm2, T-score was −2.5, and Z-score was −0.9.

U-slab plaster splint for another 4 weeks. She was advised to bear weight
as tolerated. Her symptoms subsided gradually, and fracture union was
confirmed on the follow-up X-ray. She was also instructed rehabilitation
to prevent osteoporosis.
Discussion
Stress fractures are caused by repetitive stress to the bone. They can be
classified into three groups based on the quality of the bone: Fatigue
fractures, insufficiency fractures, and pathologic fractures, which appear
in a bone with normal strength, a fragile osteoporotic bone, and a fragile
bone as a result of tumor invasion, respectively [16, 17]. In our case,
the patient had mild, generalized osteoporosis as well as local disuse
osteoporosis in the affected limb and suffered a fracture without any
history of trauma. Therefore, the case was classified as an insufficiency
fracture.
Early diagnosis of an insufficiency fracture is difficult because it is a rare
event, and early radiographs show no obvious fracture. A bone scintigram
is reported to be useful for the early diagnosis of insufficiency fractures
whereas computed tomography scanning is of little value in the diagnosis
of insufficiency fractures of the long bones [18]. The proper diagnosis of
our case was made over 1 month. Repeated radiography is recommended
when insufficiency fracture is suspected.
Insufficiency fractures in the distal tibia have been reported only in patients
with rheumatoid arthritis, osteomalacia, and severe osteoporosis [19].
Although insufficiency fractures in the distal tibia and fibula following
THA have not been previously reported in the literature, they might
have been overlooked or mistaken for other conditions such as cellulitis,
arthritis, and thrombophlebitis.
In our case, the patient had bilateral severe osteoarthritis of the hip, and
her affected side became the main supporting limb after arthroplasty.
In our case, fracture may have been caused because of decreased bone

She was diagnosed with an insufficiency fracture in the distal tibia and
fibula following THA. Her right leg and ankle were immobilized with a

Figure 1: Preoperative (left panel) and postoperative (right panel) radiographs.
Leg length discrepancy was adjusted from 30 to 4 mm following arthroplasty of
the right hip.
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Figure 2: Ankle radiographs a month following
lower leg pain onset (upper panels). Sclerotic
zone was apparent in distal tibia and fibula
without significant deformity. Radiographs 5
months following leg pain onset (lower panels).
Fractured distal tibia and fibula were healed and
remodeled.
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strength in the affected limb due to preoperative limitation of activities as
well as postoperative increase of repetitive load owing to pain relief of the
hip joint and correction of limb length discrepancy.
Miki et al. reported five calcaneal insufficiency fractures following
THA and total knee arthroplasty. The mean duration for the
appearance of clinical symptoms of these fractures was 10 weeks (range,
6-23 weeks) [14]. In our patient, symptoms appeared 22 weeks after
surgery, which was comparable to the findings of a previous report [14].
Insufficiency fractures should be suspected in patients complaining of
unexplainable pain, even in the distant area of the affected limb, for at
least 6 months following THA.

Conclusion
We reported a rare case of an insufficiency fractures in the distal tibia and
fibula that occurred 22 weeks after THA. Insufficiency fractures should
be suspected in patients complaining of unexplainable pain, even in the
distant area of the affected limb following THA.

Clinical Message
We should be aware of the possible insufficiency fractures for at least
6 months following total joint arthroplasty when the patient complains
unexplainable pain even in the distant area of the affected limb.
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