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Summary
Stress fractures are defined as a partial or complete fracture of bone due to an inability to endure a non-violent stress. Two factors
have been proposed to explain the aetiology of stress fractures: muscle fatigue, and direct muscle action. We want to point to third
factor with our case report: Osteoporosis. (From the World of Osteoporosis 2010;16:58-60)
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Özet
Stress k›r›¤›, ﬂiddetli olmayan strese dayan›kl›l›kta yetersizlik nedeniyle görülen kemi¤in k›smi veya tam k›r›¤› olarak tan›mlan›r.
Stress k›r›klar›n›n etyolojisini aç›klayabilmek için 2 faktöre de¤inilmiﬂtir. Kas güçsüzlü¤ü ve direkt kas›n hareketi. Biz burada vaka
sunumumuzla üçüncü bir faktöre dikkat çekmek istedik; Osteoporoz. (Osteoporoz Dünyas›ndan 2010;16:58-60)
Anahtar kelimeler: Stres k›r›¤›, osteoporoz, tibia, asker

Introduction
Stress fractures are defined as a partial or complete
fracture of bone due to an inability to endure a non-violent
stress. They may be subdivided into two types: fatigue
and insufficiency. Fatigue fractures occur in bone subjected to submaximal stress loads, such as in athletes or
recruits. Insufficiency fractures occur in previously
weakened bone under physiologic stress such as post
arthroplasty or cruciate ligament reconstruction (1,2).
Two theories have been proposed to explain the aetiology
of stress fractures: muscle fatigue, and direct muscle
action. Muscle fatigue reduces its ability to absorb shock

and increases local stress. Conversely, muscle contraction
creates a repetitive stress on the bone (1,2). We want to
point to third factor with our case report: Osteoporosis.
We describe an unusual case of young military recruit
with simultaneous bilateral stress fractures of the
proximal tibial shaft due to military training and
associated with osteoporosis.

Case Report
A 31 year old military recruit presented to the
orthopaedic outpatient clinic complaining of bilateral
shin pain, associated with intermittent limping gait.
These symptoms had been present for duration of one
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month. His complaints were worse with prolonged
activity, walking long distances and running. There was
no history of antecedent trauma before the onset of his
pain. His past medical history was unremarkable. He
stated that his life was sedentary before joining to the
army. During the preceding 3 weeks he had been
training for the army physical fitness test which includes
running 2-3 miles three times a week.
Physical examination revealed marked bony tenderness
over the posteromedial aspects of both his proximal
tibia. Both knees exhibited full range of movements.
Neurovascular status was grossly, clinically normal in
both lower extremities. Radiographs of his both knees
showed linear sclerosis in the proximal tibia (Figure 1).
Based on these findings, a presumptive diagnosis of
bilateral tibial stress fractures was made; conservative
therapy with an mechanical knee support, acetaminophen
and bed rest were initiated; and Tc-99m bone scan, MRI
as well as blood laboratory studies were requested. The
presences of the stress fractures were confirmed by
both the Tc-99m bone scan and MRI (Figure 2). Routine
laboratory studies, including a complete blood count,
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erythrocyte sedimentation rate, C-reactive protein,
albumin, alkaline phosphatase, total bilirubin, blood
urea nitrogen, calcium, creatinine, glucose, phosphorus,
serum glutamic-oxaloacetic transaminase, total protein,
uric acid and urinalysis were all within normal limits.
Bone mineral density (BMD) of the patient was also
measured using dual energy X-ray absorptiometry
(DXA; Lunar, Madison). According to his BMD measurements, the T-score was -2,5 and -2,8 in L2-L4 lumbar
region and femoral neck respectively. Thereafter, all
other risk factors for osteoporosis were investigated.
There was no evidence of hypogonadism, hyperthyroidism, excessive alcohol intake, smoking, exposure to
glucocorticoids or any other risk factor for osteoporosis
in his history. The patient began treatment with
alendronate and calcium for associated osteoporosis.
Serum 25-hydroxyvitamin D concentration and parathyroid
hormone level were within normal limits. Twenty-four
hour urine specimens were analyzed and the value of
calcium excretion/24 h was within normal range. After all
investigations, the diagnosis of the patient was bilateral
tibial stress fractures due to idiopathic osteoporosis.
Follow-up evaluation approximately 8 weeks after the
initial visit indicated that the initial therapeutic
measures had been helpful, and the patient was free of
pain. At the final follow-up 6 months after the initial
admission, the patient was completely free of signs and
symptoms and had resumed normal physical activity.
The radiographs showed the union of stress fractures.
BMD returned to normal. The patient gave full
informed consent for the publication of his history and
imaging details.

Discussion

Figure 1. Plain radiography of the bilateral tibiae of the
patient: Transverse sclerotic lesions on metaphyseal region
can be seen

Figure 2. Coronal MR images show a fracture line at the
medial side of left and right tibia

Stress fractures are common overuse injuries that are
frequently seen in athletes and military recruits which
may cause considerable disability and interfere with
physical performance in sports (3,4,5,6). Stress fractures
result from excessive, repetitive loads on the bone with
compression or stretch. An abrupt increase in the
duration, intensity, or frequency of physical activity
without adequate periods of rest may lead to an
imbalance between bone resorption and formation.
During periods of intense exercise, bone formation lags
behind bone resorption. This results in microfractures
that can coalesce into stress fractures (4,5,6).
Although stress fractures have been described in nearly
every bone of the human body, they are more common
in the lower extremity weightbearing bones (5,7). The
tibia is the most common site for a stress fracture.
However, the development of a bilateral tibial stress
fracture is uncommon (4,5,6,7,8).
Many characteristics have been proposed as possible
risk factors for stress fractures, including both intrinsic
and extrinsic factors (4,5,6,7). The origin of stress fractures
of the lower extremities in athletes and military recruits
is assumed in many cases to be activity related (4). For
example walking on hard surfaces, like ceremonial
march, increases the compressive forces acting on the
knee joint (9). Osteoporosis is rarely implicated as an
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underlying risk factor for stress fractures among young
men. There are few published cases with stress or
insufficiency fracture due to osteoporosis in the
relevant literature (6,10,11).
Osteoporosis is commonly thought of as a disease of
postmenopausal women and older men (6). Furthermore,
regular exercise has been reported to increase bone
mineral density. However, in young patients with stress
fractures, particularly when bilateral, osteoporosis should
be kept in the mind as an underlying cause and should be
studied in these patients.

References
1. Yosuke S, Lars E, Junji I, Katsuhiko K, Katsuro T. Use of bisphosphonates for the treatment of stress fractures in athletes.
Knee Surg Sports Traumatol Arthrosc 2009;17:542-50.
2. Lenart BA, Neviaser AS, Lyman S et al. Association of lowenergy femoral fractures with prolonged bisphosphonate
use: a case control study. Osteoporos Int 2009;20:1353-62.
3. Atalar H, Yan›k B, Polat O, Tur BS. Stress fractures: evaluation of three patients and review of the literature. Turkish
Journal of Rheumatology 2007;22:31-5.

Osteoporoz Dünyas›ndan
2010;16:58-60

4. Gore R, Mallory R, and Sullenberger L. Bilateral lower
extremity compartment syndrome and anterior tibial stress
fractures following an army physical fitness test. Medscape J
Med 2008;10:82.
5. Speed CA, Fordham JN, Cunningham JL. Simultaneous
bilateral tibial stress fractures in a 15- year old milkman. A
case report. British Journal of Rheumatology 1996;35:905-7.
6. Ofluoglu D, Ofluoglu O, Akyuz G. Bilateral tibial stress fracture in a young man due to hypercalciuric osteoporosis: a
case report. Rheumatol Int 2006;26:469-72.
7. Mpofu S, Moots RJ, Thompson RN. Bilateral distal fibular
and tibial stres fractures associated with heavy smoking.
Ann Rheum Dis 2003;62:273-4.
8. Peris P, Monegal A, Martínez M, Guañabens N. Bilateral
tibial stress fracture presenting as painful edemas in
lowerlimbs. Joint Bone Spine 2006;73:557-9.
9. Kurklu M, Ozboluk S, Kilic E, Tatar O, Ozkan H, Basbozkurt
M. Stress fracture of bilateral tibial metaphysis due
to ceremonial march training: a case report. Cases
Journal 2010.
10. Clemetson IA, Popp A, Lippuner K, Ballmer F, Anderson SE.
Postpartum osteoporosis associated with proximal tibial
stress fracture. Skeletal Radiol 2004;33:96-8.
11. Miyakoshi N, Sato K, Murai H, Tamura Y. Insufficiency fractures of the distal tibiae. J Orthop Sci 2000;5:71-4.

