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Abstract

A 44year old female presented in radiology department for evaluation of a left sided distal tibial pain. There was no history of
trauma or any unaccustomed exercise. Physical examination was remarkable for significant tenderness to palpation of distal
third of left tibia. Presumptive diagnosis of stress fracture or osteoid osteoma was made. Patient was referred for radiological
evaluation. roentgenogram revealed focal distal cortical thickening. CT and MRI revealed an unusual type of stress fracture-
longitudinal stress fracture of tibia.

INTRODUCTION

Tibial stress fracture account for over 50% of all stress
fracture and are particularly common in military practice and
athletes 1 . Individual with tibial stress fracture present with

shin pain which is often associated with a recent acceleration
in their level of lower extremity exercise. Majority of tibial
stress fracture are transverse in orientation with longitudinal
orientation in only 10% of cases. Unlike the much more
common transverse tibial stress fracture, longitudinal stress
fractures usually occurs in middle aged and elderly adults
and are not typically exercise related 2345 . Medial tibial stress

syndrome also known as “shin splints” is an early stage in
the continuum that culminates in a stress fracture. The
relative role of compressive versus torsional forces in the
development of MTSS and ultimately stress fractures have
been debated. Recent work appears to favour the latter 67 .

Compressive forces account for transverse often
subchondral, stress fractures in proximal tibia. Torsional
forces may be of greater significance in the tibial shaft and
may account for higher number of longitudinal fractures.
Here we report a case of this unusual type of tibial stress
fracture.

CASE REPORT

A 44year old female presented in radiology department for
evaluation of a left sided distal tibial pain. There was no
history of trauma or any unaccustomed exercise. Physical
examination was remarkable for significant tenderness to
palpation of distal third of left tibia. There was associate
swelling in the distal third of tibia. Roentgenogram revealed
focal distal cortical thickening. CT revealed a small

longitudinal cortical break in the distal third of tibia with
associated callus formation. There were no associated soft
tissue changes.

Figure 1

Figure 1 axial and coronal CT image showing fracture line
with callus formation

MRI findings revealed small area of endosteal and periosteal
marrow edema, a small longitudinal cortical break and callus
formation in posteo-medial tibial cortex with subtle post
contrast enhancement. There was nothing to suggest any
underlying bony pathology in the study. Findings were
consistent with medial tibial stress syndrome with a
longitudinal stress fracture of tibia.
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Figure 2

Figure 2 coronal MR image showing endosteal and
periosteal edema

Figure 3

Figure 3 axial MR images showings periosteitis and edema
in relation to endosteal & periosteal aspect of medial cortical
bone

DISCUSSION

stress reaction and stress fracture represents a spectrum of
soft tissue and osseus injuries that occur in response to
abnormal repetitive stress applied to healthy bone. Repetitive
submaximal stress leads to osteoclastic resorption exceeding
osteoblastic bone regeneration creating a region of
accelerated bone remodeling, which may progress to a stress
fracture if the stress continues.

The tibia is the most common location for the development
of stress fractures. The pain is typically posteromedial in
nature and the diagnosis is usually made clinically without
the need for further imaging. Radiographs have a low
sensitivity for detection of stress fracture and are usually
normal. A cortical fracture line is infrequently seen, although
subtle periosteal new bone formation can sometimes be
detected 8 . CT findings in stress fracture are sometimes non

specific, but findings of endosteal and periosteal reaction
surrounding a thin cortical infarction are diagnostic of stress
fracture 9 . Due to its increased sensitivity, bone scan was

sometime the favored method for diagnosing early stress
injuries. However the technique has low specificity 10 . More

recently MRI has emerged as a highly sensitive method for
detection of stress reactions of bone. MRI findings reveals
subtle periosteal edema, marrow edema and fracture lines
that are often not seen on radiograph 8 . MRI grading for

tibial stress reaction consists of five grades: grade 0 indicates
normal MRI findings. Grade 1 indicated increased signal
involving the periosteal region as seen on T2-weighted
images only, with normal marrow signal intensity on all
images. Grade 2 added bone marrow signal changes on T2-
weighted images. Grade 3 added the presence of bone
marrow signal changes on T1-weighted images, and grade
added the presence of a clearly visible fracture line 11 .

In majority of cases diagnosis can be made from clinical
history and physical examinations but in case of atypical
fractures like this case where no history of trauma or
unaccustomed exercise was given further evaluation
becomes necessary. MRI has become the gold standard in
diagnosis of patients with early tibial stress injuries (medial
tibial stress syndrome) and tibial stress fracture.
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