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Stress fracture of the mid-tibial shaft

In a series of 151 tibial stress fractures in athletes and joggers, seven were

S. Orava & A. Hulkko

located at the mid-third of the diaphysis. The diagnosis was made radio-

graphically several months after the onset of symptoms; a transverse
fissure line or gap was noted in the middle of the hypertrophied anterior
tibial cortex. Histologic examination of a biopsy of the fracture line
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showed features resembling pseudoarthrosis. All the patients returned to

physical activities.
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Most stress fractures of the tibia are located
medioposteriorly at the upper or lower third of
the tibia (Devas 1975, Meurman 1981). There
have been few reports of stress fractures lo-
cated at the anterior mid-shaft (Burrows 1956,
Morris & Blickenstaff 1967, Devas 1975, 1980,
Orava et al. 1978, Villiger & Uehlinger 1978,
Williams 1980). The defective adaptation
caused by hard and long-lasting physical ac-
tivity is said to cause “fatigue infarction” of
the anterior middle cortex (Burrows 1956,
Uehlinger 1969). A series of these uncommon
stress fractures is presented here.

Patients

Seven patients with stress fracture located at the
anterior cortex of the mid-tibia were seen and
treated during a 7-year period. They comprised 2.4
per cent of all stress fractures and 4.6 per cent of the
151 stress fractures of the tibia seen in athletes and
joggers during the same time. No soldiers were in-
cluded in the series.

The mean age of the patients was 31 (24-39)
years, and all but one were men (Table 1). All the
patients trained regularly. No sudden changes had
occurred in their training programs and none had
had direct trauma.

The diagnosis of the patients treated conserva-
tively was made 2-3 months from the onset of
symptoms. In other patients, on average 7 (2-12)
months passed before the diagnosis was made.

The main symptom was a diffuse dull pain in the
leg, intensified by physical activity. Patients had no
symptoms during daily life. The thickened anterior
tibia was tender on palpation, especially after exer-
cise.

Radiographically, a small fissure line developed
transversely at the mid-tibia (Figure 1). Tomography
showed the fissure to extend half-way through the
cortex. In two cases the diagnosis was made by to-
mography when conventional radiographs showed
only thickened cortex. Bone scan (Technetium®)
performed in three cases at about 8 months from the
onset of the symptoms clearly showed locally in-
creased uptake at the area of the fissure line.

In five cases a biopsy of the fissure line was
obtained and transversal drilling with a 2.5 mm drill
of the hypertrophied anterior cortex was performed.
In one case a complete fracture occurred through the
site of the biopasy; it was treated by bone grafting and
plaster immobilization and healed uneventfully.
Two of the fractures were treated by rest from physi-
cal activity for at least 3 months; in others, the in-
itial as well as the consecutive training pauses were
only 1-2 months. After treatment, all patients re-
turned to athletic activities.

The histological examination showed fibrotic tis-
sue, sclerotic cortical bone and new bone formation
with osteoblastic activity. The changes resembled
pseudoarthrosis.

Discussion

The diagnosis of mid-tibial stress fracture is
based on the clinical symptoms and radio-
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Table 1. Details of the patients with stress fracture of the anterior mid-tibia

Case Age Sex Sport Months between Type and months of

onset of treatment

symptoms and

diagnosis
1 38 m Jogging 12 Biopsy and

bone grafting 12
2 31 m Middle distance 2 Conservative
running

3 30 m Soccer, Jogging 7 Biopsy and drilling 9
4 26 f Sprinting 2 Biopsy and drilling 7
5 31 m Pole vault 3 Conservative
6 30 m Pole vault 2 Biopsy and drilling 14
7 39 m Jogging, volley ball 10 Biopsy and drilling 11

Figure 1. A-P radiograph of the mid-tibia showing a
transverse stress fracture.

graphic thickening of the anterior cortex of the
tibia with a fissure. In athletes as well as in
recruits, thickening of the cortex may occur
without any fissure and adaptative periosteal
irregularities are common (Kuusela 1980,
Williams 1980, Miranova et al. 1982). The

thickening of the anterior tibial cortex may be
painful during exercise, and the differential
diagnosis to a stress fracture is not possible
until a fissure is seen in conventional radio-
graphs or in tomograms. The fissure develops
slowly, periosteal reaction is usually minimal,
and a bone scan clearly shows an increased
local uptake of the tracer at the fissure site
(Wilcox et al. 1977, Kuusela 1980). The
spindle-like cortical thickening narrows the
medullary canal of the tibia.

The delay in diagnosis is caused by the
symptoms resembling other more common
overuse injuries of the leg. In the surgically
treated cases the right diagnosis was made
from 2 to 12 months from the onset of the
symptoms. The initial rest from physical ac-
tivity had been too short. The new rest periods
were also too short. The patients who were
treated conservatively were told to avoid
running and jumping for 3 months and start
gradually increasing training after that. After
drilling and biopsy, the patients had a rest
from athletic activities for 4-5 months.

Transverse stress fractures of the mid-tibia
can be divided into three groups. In adolescent
athletes, overuse or recurrent small injuries
may cause anterior tibial crest stress injury
(Uehlinger 1969, Zweymiiller & Frank 1974,
Villiger & Uehlinger 1978). In adult athletes,
the anterior cortex is slowly hypertrophied and
a fissure develops in it (Burrows 1956, Orava
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et al. 1978). In soldiers, this stress fracture ap-
pears sooner, callus is seen at both sides of the
bone and there is a risk of a complete fracture
(Wilcox et al. 1977, Meurman 1981). By com-
parison, the patients of the present series were
older. These chronic stress fractures can be
called a “pseudoarthrosis” of the mid-tibia.

In the differential diagnosis osteoid osteoma,
periosteal sarcoma, chronic osteomyelitis,
monostotic  fibrous  dysplasia, severe
osteoporosis and osteomalacia, Paget’s disease
and bone metastases must be considered
(Uehlinger 1969, Zimmer 1982). Therefore,
biopsy is recommended during surgery.
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