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Abstract
Background: In cases of suspected isolated 

greater trochanteric fracture, difficulty exists in 
establishing a definitive diagnosis when plain 
film is equivocal for fracture extension. There are 
reports of magnetic resonance imaging (MRI) be-
ing used to diagnose greater trochanter fractures, 
with varying treatment and follow-up, however 
validation of treatment based on MRI findings is 
lacking. To date, there is no consensus on the 
best way to manage isolated greater trochanteric 
fractures. Current treatment protocols are based 
on plain films. The purpose of this study is to of-
fer a more effective means of treating patients with 
these fractures, and to stimulate further study of 
isolated greater trochanteric fractures based on 
MRI interpretation.

Methods: Patients from May 2001 to May 2003 
with a clinical picture consistent with that of a hip 
fracture who had equivocal plain film evidence of 
an isolated greater trochanteric fracture received 
MRI scanning. Ten patients (five male and five 
female) ranging in age from 59-90 (mean age 79) 
showed a presumed isolated greater trochanteric 
fracture on MRI defined as a linear, vertical band 
of decreased signal (T1-weighted) extending from 
the greater trochanter that did not cross the mid-
line. These patients were allowed immediate weight 
bearing as tolerated and followed for an average of 
15 months. Patients were contacted by telephone 
during this period and any problems were noted. 
Problems were defined as any limitations (pain, 
inability to ambulate) due to the presumed hip 
fracture.

Results: All ten patients diagnosed with an iso-
lated greater trochanteric fracture on MRI reported 
no limitations during the follow-up period. 

Conclusions: The linear, vertical bands of de-
creased signal (T1-weighted) extending from the 
greater trochanter and not crossing the midline 
on MRI can be considered isolated greater tro-
chanteric avulsions, and can be managed with 
immediate weight-bearing.

Introduction
The greater availability of MRI has had an increas-

ing role in the diagnosis and treatment of hip fractures. 
It has been recommended that in cases of suspected 
occult hip fractures, MRI should be performed if plain 
radiographs are not diagnostic.1,2,3,4,5,6,7 MRI has also been 
indicated when plain film radiographs show a fracture 
of the greater trochanter, due to plain film’s inability to 
show the extent of the lesion, leading to questions about 
safe treatment.8,9,10 Since CT scans may be inaccurate7 
and bone scans are less cost effective,11 a better under-
standing of MRI findings is indicated.

Fractures isolated to the greater trochanter region 
are rare.12 Recommended treatments for greater tro-
chanteric fractures can include bedrest,13 taping,14 hip 
spica casting,15 and internal fixation.15 Recently, Omura 
employed only bed rest in a single patient, but no 
follow-up outcome was reported.8 Craig used unspeci-
fied non-operative treatment in three patients, also with 
no clinical outcomes reported.9 Feldman employed bed 
rest for patients, with clinical and radiographic healing 
at two months follow-up.10 

To date, however, there has been no definition of 
what constitutes an isolated greater trochanter fracture 
on MRI. Ingari found that a low signal on MRI (typi-
cally black in appearance) indicated an impaction of the 
trabecular bone.16 The literature has focused on MRI’s 
ability to detect previously overlooked fractures, but has 
neglected definitive lesion description.7,8,9,10,11,12,17,18,19,20 
Although the consensus is that MRI can detect the 
presence of a lesion with great accuracy,7,8,9,10,11,12,17,18,19,20 
there has been no definition of the appearance of sus-
pected greater trochanteric fractures on MRI, and what 
differentiates them from intertrochanteric fractures. 
Despite this lack of knowledge, work has been done 
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using presumed criteria17 to make diagnoses of isolated 
greater trochanter fractures, and treatments have been 
recommended.

The primary hypothesis we tested is that a linear, 
vertical band of decreased signal (T1-weighted) extend-
ing from the greater trochanter without crossing the 
midline is consistent with an isolated greater trochanteric 
avulsion. Schultz states that intertrochanteric fractures 
that do not cross the midline on MRI may be treated 
conservatively.17 Therefore, we allowed immediate 
weight-bearing in our cohort of patients presumed to 
have isolated greater trochanteric fractures.  Because 
there was no progression of fractures despite weight 
bearing, we can offer both a more effective treatment 
for presumed greater trochanter fractures and describe 
the appearance of a presumed isolated greater trochanter 
fracture as seen on MRI. 

Materials and Methods
Patients from May 2001 to May 2003 who were ad-

mitted due to an initial diagnosis of hip fracture were 
scanned by MRI. Initial diagnoses were made by the 
following criteria: hip pain, difficulty with weight bear-
ing and irritable passive range of motion of that joint. 

Study patients had plain films which were interpreted as 
showing a greater trochanteric fracture but which were 
equivocal for the degree of extension into the intertro-
chanteric region (Figure 1). Inclusion criteria for the 
study required a presumed isolated greater trochanter 
fracture on MRI. The fracture was defined as a linear, 
vertical band of decreased signal extending from the 
greater trochanter that did not cross the midline on MRI. 
There were five males and five females who met the 
inclusion criteria, with a mean age of 79 (range, 53-90).  
MRIs were taken using a GE 1.5 Tesla Signa scanner 
running on 5.4.2 software. Coronal T1 images were taken 
with a slice thickness of 4mm, and an inter-slice gap of 
1mm. Repetition time was 633 and echo time was 14.  

All patients showing a presumed isolated greater 
trochanteric fracture were then permitted immediate 
weight bearing as tolerated, often with the assistance 
of a walker. Patients were followed for an average of 15 
months (range, 6-31 months). Patients were contacted 
by telephone during this period and any problems were 
noted. Problems were defined as any limitations (pain, 
inability to ambulate) due to the hip fracture.

Results
Examples of presumed greater trochanteric fractures 

which met our inclusion criteria are depicted in Figure 
2. All ten patients diagnosed with a presumed isolated 
greater trochanteric fracture reported no limitations 

Figure 1. Equivocal plain film of greater trochanteric fracture.

Figure 2. Characteristic T1 MRI of greater trochanter fracture. Note 
the black vertical band extending from the greater trochanter which 
does not cross the midline
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during the follow-up period.  One patient passed away 
during this period, but reported no problems with the 
hip prior to death. 

Discussion
Suspected hip fractures in the Emergency Depart-

ment can be challenging. In our study, patients com-
plained of hip pain and had difficulty weight bearing, but 
had equivocal plain films for a diagnosis of an isolated 
greater trochanteric fracture. Hip fractures are now be-
ing diagnosed by MRI even when they are not demon-
strated by plain films,1,2,3,4 bone scans1,2 or CT.2 MRI also 
more accurately defines the true extent of the injury.8,9,10   
With the ever-increasing availability of MRI it is widely 
believed that isolated greater trochanter fractures (a 
linear vertical band of decreased signal extending from 
the greater trochanter and not crossing the midline) will 
be better identified. 

We used Ingari’s work in defining the appearance of 
hip fractures on MRI to make a presumed diagnosis of 
isolated greater trochanter fractures in our patients.16 
Shultz reported that conservative treatment for incom-
plete intertrochanteric fractures, based on abnormal 
signal on MRI, yielded good outcomes with no reported 
complications. Therefore, we treated our patients who 
had a presumed diagnosis of isolated greater trochanter 
fractures with immediate weight-bearing.

Our study suffers from a small patient population 
which makes definitive assertions difficult. In addition, 
our conclusion is based solely on clinical data, as our goal 
of better treatment preclude surgical and pathological 
confirmation of the fracture. This problem means that 
we cannot make any conclusions about a link between 
the abnormal MRI signal and a pathologic diagnosis of 
greater trochanter fracture.

We allowed immediate weight bearing also because 
it possibly shorted hospitalization and decreased mor-
bidity/mortality.21 Our results indicate that the linear, 
vertical bands of decreased signal (T1-weighted) ex-
tending from the greater trochanter on MRI suggest 
an isolated greater trochanteric avulsion rather than an 
intertrochanteric fracture and that these fractures can 
be managed conservatively.
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