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Limited Magnetic Resonance Imaging (MRI) and the Occult Hip Fracture
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Abstract

Introduction: Diagnosisof hip fractureisnormally readily made from clinical evaluation and plain radiographs. Occasionally, clinical
suspicion of fractureisnot confirmed on plain X-rays. Materials and Method: Between January 2001 and March 2002, 422 patientswere
admitted to our department for post-traumatic hip pain. The diagnosisof hip fracturewasuneguivocally madein 365 patients (86%). Fifty-
seven (14%) patients had a negative or equivocal radiograph. Results: Limited magnetic resonanceimaging (MRI) of the hipin thisgroup
of 57 patientsconfirmedthat 8 (14%) sustained afemoral neck fracture, while’5(9%) had an intertrochantericfracture. I n 19 patients (33%),
some other pathology was found, mainly stable fractures of thefemoral trochanters and pubic rami. Overall, 32 scans (56%) were positive
and 25 (44%) were negative. Limited MRI detected patients with undisplaced hip fractures and identified them as candidates for surgery.
Conclusion: The use of MRI in this specific and ‘limited’ way provides orthopaedic surgeons with a rapid, accurate and cost-effective
diagnostic tool in thisclinical scenario. Definitive diagnosis allows the correct management plan to beimplemented early. We recommend
that patients, who have significant hip pain following injury but indeterminate plain radiographs, undergo a limited MRI scan as a matter

of routine.
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I ntroduction

Worldwide, inthepast decade, theapplication of magnetic
resonance imaging (MRI) has increased tremendously in
the management of muscul oskel etal trauma.>2 Not least is
its application as a valuable diagnostic tool in occult hip
fracture evaluation.®*

A fracture of the neck or intertrochanteric region of the
femur is a common injury in the elderly population, and
carrieswithit significant morbidity and mortality. Diagnosis
is usualy straightforward, based on clinical assessment
and plain radiographs. Occasionally, conventional
radiographs are unhelpful, particularly in patients with
severe osteoporosis, or who haveimpacted or undisplaced
fractures.

The use of MRI in the evaluation of hip pathology has
been reported in the literature. MRI has been shown to be
superior to other imaging modalitiesin occult hip fracture
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diagnosis.>® With better quality of life and increasing life
expectancy, the incidence of falls and hip fracture will
continue to rise. We decided to evaluate the useful ness of
the “limited” MRI scan in patients with a painful hip
following injury. A limited MRI scan involves two
sequences in the coronal plane, and a further sequencein
the sagittal plane if afracture is detected.

Unlike other studies in the literature, each request for a
limited MRI scan of the hip is made only after careful
evauation by senior (consultant-grade) staff, based on
clinical assessment and high-quality plain radiographs. In
anideal situation, all radiographsareimmediately reported
by aqualifiedradiologistinthefirstinstance, butin clinical
practice, this privilege is not routine.

No similar studies have been reported on an Asian
population. We are not aware of a larger series in the
literature at the present time.
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Materials and M ethod

Between January 2001 and March 2002, 422 patients
were admitted to our department with a definite, or
suspected, hipfracture. In 365 patients(86%), thediagnosis
wasstraightforward asplainradiographsreadily confirmed
the clinical features of fracture (Figs. 1 & 2).

Intheremaining 57 patients(14%), clinical suggestion of
hip fracture was not confirmed on initial plain X-rays.
Patients with poor quality plain films of the hip were sent
for arepeat X-ray. Each patient in this group was assessed
clinically; hip X-rays were read by the department’s
consultants collectively. With the exception of Sundays
andpublicholidays, thisisadaily routinein our department.
If the X-ray was negative or equivocal for fracture, the
patient was included in the study and went on to have a
limited MRI of the hip. There were no exclusions because
of in-situ metallic implants or prostheses.

All scans were performed on a Magnetom Vision
(Siemens Medical Systems, Germany) 1.5 Tesla scanner.
For these limited MR scans for suspected hip fractures,

Fig. 1. Left hip radiograph illustrating a displaced intertrochanteric fracture.

Fig. 2. Right hip radiograph showing an undisplaced femoral neck fracture.

coronal spin echo T1 weighted (90° flip angle, TR = 435,
TE = 14, 256 x 256 matrix, 4 mm dlice thickness) and
coronal T2 weighted turbo inversion recovery magnitude
(180°flip angle, TR = 4000, TE = 30, Tl = 150, 256 x 256
matrix, 4 mm slice thickness) were done.

Results

Fifty-seven patientswith clinical featuresof hip fracture,
but without plain X-ray confirmation (Fig. 3), underwent
alimited MRI of the hip. Of the 57 patientsincluded in the
study, 43 (75%) were males and 14 (25%) were females.
The age range of the 57 patients was 12 to 96 years (mean,
71.8 years; SD, 20.1 years). There were 42 Chinese, 10
Malay, 4 Indian and 1 Caucasian patients. There were 5
patients below the age of 40. A 22-year-old male was the
youngest patient in this series who was diagnosed with an
undisplaced femoral neck fracture at limited MRI.

Thirty-two of the 57 scans (56%) were positive; the rest
were entirely normal (25/57 scans or 44%). In the former

Fig. 3. Equivocal |eft hip X-ray; no obvious fracture but some sclerosisin the region of
the femoral neck.

Fig. 4. T1-weighted limited MRI scan of the same patient (as Fig. 3) showing a
hypointense line in the | eft femoral neck region, representing an undisplaced fracture.
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TABLE I: RESULTS OF MRI SCAN

Limited MRI diagnosis No. %
Femoral neck fracture 8 14
Intertrochanteric fracture 5 9
Other pathology 19 33
Normal scan 25 44
Total 57 100

MRI: magnetic resonance imaging

group, 8 (14%) were diagnosed with neck of femur fracture
(Fig. 4), and 5 were diagnosed with intertrochanteric
fracture (9%). In the remaining 19 patients, some other
fracture was diagnosed in the majority. In 1 patient, MRI
revealed “abnorma marrow in the left acetabulum and
pelvis’ which was suspicious of metastasis. This patient
wasfurther evaluated and investigations were negative for
metastatic disease.

Discussion

We live in a climate of medical practice where patient
expectations are high and medico-legal cases are on the
increase. While it was acceptable a decade ago to keep a
patient on traction in hospital for a week or longer for a
possible hip fracture, this is no longer the case. Early,
accurate diagnosis allows doctorsto formulate and initiate
the correct plan of management. The advantages of early
diagnosis include prompt surgery, early postoperative
mobilisation, and fewer complicationsrel ated to prolonged
bed rest and immobilisation. A missed hip fracture that
subsequently displacesisadisaster and clearly hasmedico-
legal implications.

Discussion of Results

Our study shows that 57 of 422 patients (13.5%) with
post-traumatic hip pain had clinical featuresof hip fracture
but had no obviousfractureon plain X-ray. Atlimited MRI
scan of thehip, 32 cases (56%) were positive. Inthisgroup,
13 hip (8 femoral neck and 5 intertrochanteric) fractures
were diagnosed. Where appropriate, the patients and their
familieswerecounselled and offered surgery. Theremainder
(25) was managed conservatively. A single case was
investigated further to exclude bony metastases.

Limited MRI wasconclusiveinall 57 cases. Thirteen hip
fractures (23%) that would have benefited from early
surgery would have been missed on clinical findings and
plain radiography aone. Likewise, 18 patients with a
stable fracture (that did not require surgery) and 25 with
normal hipswould have been confined to bed and traction
unnecessarily. One patient with possible metastasisaround
theleft acetabulumwoul d not havebeenfurther investigated.
Themajority would have been discharged only after along
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TABLE II: SPECIFIC DIAGNOSES DETECTED APART FROM
FEMORAL NECK AND INTERTROCHANTERIC

FRACTURES
Specific diagnosis No. %
Greater trochanter fracture 7 36.8
Pubic ramus or rami fracture 6 31.6
Subtrochanteric fracture 3 15.8
Acetabular fracture 2 105
Others 1 5.3
Total 19 100

inpatient stay, possibly in excess of a fortnight. In a
significant number of patients, pressure sores, pneumonia,
and even thromboembolic complications would have
developed as a direct result of prolonged immobilisation.

At thetime of dataanalysis, we noted that among the 57
patients who underwent limited MRI, hip X-rays were
formally reported (by aradiologist) for 18 (32%). Within
this subgroup of 18, limited MRI detected 7 fractures that
orthopaedic surgeons missed (39%) and 5 fractures that
radiologists failed to diagnose. Interestingly, 4 of these 5
patients had clinically significant fractures that required
surgical fixation.

MRI and Other Imaging Modalities

MR imaging has been shown to be sensitive and quite
specificin the evaluation of hip fractures. Previous studies
have shown an accuracy of up to 100% using asingle T1
corona MR sequence alone.”® Based on the American
College of Radiology ACR Appropriateness Criteria, MR
imaging has arating of 9/9 in the evaluation of suspected
insufficiency fracture of the hip in osteoporotic patients, in
whom plain X-rays are normal. Imaging timeis short: the
entire investigation can normally be completed in 10to 15
minutes, unlike a complete MR of the hip which would
normally take 30 to 45 minutes. A short scan time allows
cases to be done on a“semi-urgent” basisasit is easier to
slot the cases between scheduled cases. They can usually
be done on the day of request or the following day. In our
hospital, alimited MR scan of the hip costs S$400, asmuch
asacomputedtomography (CT) of thehip; whileacomplete
MRI study of the same joint would cost S$900.

Radionuclide bone scan has previously been used as a
supplemental imaging technique to diagnose radio-
graphically occult fractures. Thistechnique, particularly if
usedwithsinglephotonemissionCT, isextremely sensitive.
However, specificity islow. Delay in bone scan activity is
asowell knownintheelderly and osteoporotic patients, as
well as patients on steroid therapy.01

In thisclinical setting, MRI is aso superior to CT. MR
does not use ionising radiation. Furthermore, it can
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demonstrate soft tissue injury like muscular haematoma
andjoint effusion which are not readily appreciated on CT.
Similarly, bone bruise is more obvious on MRI.

Conclusion

In patients who present with hip pain following trauma
and where no definite fracture is detected on conventional
radiographs, additional imaging with limited MRI of the
hip proved useful in detecting occult fractures, with
significant clinical impact on patient management. In our
seriesof 57 patients, 23% werefound to have ahip fracture
that would normally be treated by surgery. The remainder
were reassured and treated conservatively; exclusion of
significant fractures in these patients also meant early
ambulation and a short inpatient stay.

The limited MR scan of the hip can be done in a matter
of minutes. The cost is competitive compared with other
imaging modalities (including radionuclide bone scan and
CT scan). Specificity of the diagnosis achieved with MR
can obviatesupplemental imaging examinations, withtheir
attendant additional expense and radiation exposure.

Our results concur with those studies in the literature.
The routine use of MRI in this specific and ‘limited’
manner in patients with post-injury hip pain, but with
normal or equivocal hip X-rays (as reviewed by a
consultant), has provided orthopaedic surgeons with a
rapid, accurate and cost-effective test.

Inorder that the cost of health caredoesnot increasefrom
unnecessary MRI scans, the decision to proceed with this
test should be made jointly by the senior orthopaedic

surgeon and radiologist. In the majority of cases, high
quality X-rays should still be adequate for diagnosis.
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