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Elderly patients who present with an inability to 
weight bear following a fall, with normal radiographs, 
should be appropriately investigated to rule out an 
occult hip fracture (OHF). We aim to identify both 
the range and incidence of the differential diagnosis 
of acute traumatic hip pain in a large series of 
patients investigated for OHF.
A retrospective analysis of consecutive patients 
investigated for an OHF with magnetic resonance 
imaging (MRI) was performed. Dedicated musculo-
skeletal radiologists reported the MRI scans. All 
diagnoses including hip fractures, other fractures 
and soft tissue injuries were recorded. Case notes 
were reviewed for all patients to identify subsequent 
complications, management and outcomes. 
A total of 157 patients fulfilled the inclusion criteria. 
52 (33%) patients had a fracture of the proximal 
femur. The majority of patients with proximal femoral 
fractures required surgical intervention. 9 patients 
who had fractures of the greater trochanter of the 
femur without fracture extension across the femoral 
neck were managed non-operatively.
40 (25%) patients had fractures of the pelvis, with a 
combined pubic rami and sacral fracture occurring 
frequently. The most common diagnosis was a soft 
tissue injury alone that was seen in 60 (38%) patients 
imaged. Injuries to the gluteal muscle group, iliopsaos 
complex and trochanteric bursa were most prevalent. 
All patients with soft tissue injuries or fractures of the 
pelvis were successfully managed non-operatively. 
This study highlights a wide range of differential 
diagnoses in elderly patients presenting with acute 
traumatic hip pain. The proximal femur was frac-
tured in 33% of patients imaged for OHFs in our 
series. The most common diagnosis was a soft tissue 

injury around the hip and pelvis ; these injuries can 
be successfully managed without surgery.

Keywords : Hip pain ; hip fracture ; pelvic trauma ; 
MRI ; occult hip fracture.

INTRODUCTION

An occult hip fracture (OHF) is the single most 
likely diagnosis in any elderly patient who presents 
with a history and examination that is suggestive of 
a hip fracture but the plain radiographic assessment 
appears normal (1,2). The typical features on clinical 
assessment often reveals a patient with groin pain 
on active hip movements and pain or an inability to 
bear weight.  Passive hip movements may recreate 
the groin pain ; there may be pain on straight leg 
raising or an inability to do so ; or pain on passive 
rotation and axially loading of the hip (3).
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Anterior-posterior (AP) and lateral plain radio-
graphs are obligatory but if there is no evidence 
of a fracture, then further imaging with magnetic 
resonance imaging (MRI) should be obtained. In the 
United Kingdom, this is mandated within 24 hours 
as per the National Institute for Health and Care 
Excellence (NIHCE) guidelines (4).

The prevalence of OHF is reported to be between 
2-10% (5,6). Previously, MRI has been reported to 
be 100% accurate in the diagnosis of an occult hip 
fracture (7). While CT may be quicker & easier to 
obtain, and in some studies demonstrated equal 
efficacy at identifying fractures (8) MRI offers 
the additional benefit of diagnosing alternative 
soft tissue pathology (9). The MRI findings in this 
patient population are important to recognise as it is 
important to correctly treat any fractures and to offer 
safe rehabilitation of patients with other injuries. 
While imaging of fragility fractures and soft tissue 
injuries around the hip is established (8,9,10) there is 
a paucity of evidence within the literature regarding 
the incidence of differential diagnoses when MR 
imaging is requested to exclude OHF following low 
energy falls in the elderly. Therefore, the aim of this 
study was to establish the range and incidence of 
differential diagnoses of acute traumatic hip pain in 
a large series of patients investigated for occult hip 
fractures. Many of the diagnoses we encounter in 
this study would not be identified using computer 
tomography (CT) scanning alone. Our findings could 
help guide clinicians to the appropriate diagnosis in 
elderly patients with acute hip pain when CT scans 
are used instead of MRI to investigate for OHFs 

MATERIALS AND METHODS

All patients presented to a single major trauma 
centre within the United Kingdom (UK) between 
January 2014 and June 2017. The inclusion criteria 
were an elderly patient, presenting to our unit with 
acute hip pain secondary to a history of trauma and 
in whom plain radiographic imaging (including 
orthogonal views) of the pelvis and hip had failed to 
establish a diagnosis. 

Exclusion criteria were those patients with a 
known malignancy and suspected pelvic or proximal 
femoral metastases, radiographically diagnosed 

stress fractures with no history of a preceding 
traumatic injury and those with a clear cause of the 
hip pain from the plain radiographs.

A retrospective notes review allowed collation 
of patient demographics as well as a review of the 
full clinical presentation. Review of the picture 
archiving a system (PACS) permitted a review of 
the MRI reports, all of which were performed by 
dedicated musculo-skeletal radiologists. Subsequent 
management was also reviewed together with any 
recorded complications. 

RESULTS

Between January 2014 and June 2017, a total 
of 226 patients, between 68-94 years of age, were 
identified who underwent an MRI scan for suspected 
OHF. Of these, 69 patients were excluded from this 
study. 36 patients were excluded due to requiring 
further investigations for suspected metastatic 
disease, 18 patients presented with suspected stress 
fractures of their proximal femur and 15 patients 
had severe osteoarthritis (OA) on their MRI scans 
with associated joint effusions which was the only 
finding which could account for their symptoms. 
The OA was evident on plain radiographs prior to 
the MRI so they were also excluded.

157 patients presented who fulfilled the inclusion 
criteria and their MRI diagnoses were included in 
this study (Graph. 1).

Of the 157 patients imaged, 52 (33%) were 
diagnosed with fracture of proximal femur. Within 
this group of patients, 19 had intracapsular fractures, 
there were 15 with intertrochanteric fractures 
and 18 had fractures of the greater trochanter. Of 

Graph 1. — Pie chart showing the frequency of each diagnosis. 
It shows that a soft tissue injury alone is the most common 
diagnosis.
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those patients with greater trochanter fractures, 
in 9 patients the fracture line extended across the 
femoral neck and 9 patients had avulsion fractures 
with no propagation of the fracture lines (Table 1).

All 19 patients who were diagnosed with an 
intracapsular femoral neck fracture proceeded 
to surgical intervention (Fig 2) with 12 patients 
undergoing cannulated hip screw fixation and 
2 patients dynamic hip screw (DHS) fixation. 
In 4 patients, the intracapsular hip fracture had 
displaced in the interval between the initial plain 

Hip fracture location Total number
Intracapsular 19
Extracapsular 15
Greater trochanter – intertrochanteric 
extension 9

Greater trochanter – No intertrochanteric 
extension 9

Table 1. — Table listing the different locations of hip fractures 
identified on MRI scan and associated frequency

Figure 1a. — Large FOV coronal T1 TSE, showing a serpi-
ginous intracapsular fracture of the right femoral neck. The 
large field of view allows screening for other pelvic fractures 
and para-ischial soft tissue injuries

Figure 1b. — Axial PD TSE with fat suppression showing 
diffuse oedema surrounding an extracapsular fracture of the 
left femoral neck. There is an additional fracture of the medial 
aspect of left superior pubic ramus.

Figure 2. — Plain radiographs and subsequent coronal T1 SE 
MRI, which reveals medial extension of a greater trochanter 
fracture across the inter-trochanteric region. The patient was 
treated with surgical fixation using a DHS.

Figure 3. — Patient presented following a fall from standing 
with an inability to weight bear, pain on straight leg raise, axial 
loading and passive rotation of the hip. Plain radiographs didn’t 
reveal a fracture however the subsequent Coronal T2 with fat 
saturation MRI revealed an un-displaced sub-capital fracture. 
The patient was treated with cannulated hip screws.
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in this study (Table 3). The three anatomic areas 
around the hip that were most commonly injured 
included the gluteal muscles, the iliopsoas complex 
and the trochanteric bursa, constituting 70% of the 
soft tissue injuries. 16 patients sustained a tear to the 
gluteal muscles evidenced by discontinuity of the 
musculotendinous unit or significant oedema on the 
MRI. In the 14 patients with injuries to the iliopsoas 
complex, 5 patients had avulsed the tendon from the 
lesser trochanter of the femur without any evidence 
of fracture and 9 patients had a torn or inflamed 
iliopsoas tendon. 12 patients either had fluid or 
haematoma within the trochanteric bursa.

Other soft tissue injuries identified from the MRI 
scan are listed in table 3. One patient had a psoas 
collection, most likely from an infective process, 
this was treated with antibiotics and with further 
clinical and MRI follow up, it subsequently resolved 
without the need for surgical intervention. One 
patient had evidence of extensive muscle oedema 
in the gluteal muscles and thigh compartments on 
the MRI scan. This was secondary to a prolonged 
period of lying on the floor following a fall. This 
patient developed rhabdomyolysis and required 
haemodialysis.

radiographic assessment on admission and they 
underwent cemented hip hemiarthroplasty. The time 
interval between normal radiographs and MRI scan 
was prolonged in all 4 patients, ranging from 32-
49 hours. A single patient was treated with a long 
cephalomedullary femoral nail as the MRI revealed 
previously unsuspected femoral metastases from 
primary breast carcinoma. 

A fracture of the greater trochanter was revealed 
on MRI in 18 patients. The imaging distinguished 
whether or not the fracture extended across the 
femoral neck or intertrochanteric region in 9 of 
these patients (50%). Given that these patients 
were thought to be at significant risk of fracture 
propagation and displacement if managed non-
operatively, all of the patients with extension 
were treated with fixation with DHS (Fig 3). In 
the remaining group of patients with avulsion 
fractures of the greater trochanter, the MRI findings 
allowed subsequent non-operative management 
with protected toe touch weight bearing if able for a 
total of 6 weeks. None of these fractures had further 
fracture displacement requiring intervention.

All 15 patients diagnosed with intertrochanteric 
fractures of the femoral neck were treated with DHS 
fixation. 

40 (25%) patients sustained other fractures that 
accounted for their presentation (Table 2). These 
included 30 patients diagnosed with fractures of 
the pubic ramus. In 25 of these patients, conco-
mitant fractures of the sacrum and sacral ala were 
established. These fractures were lateral compres- 
sion type 1 fractures as per the young and burgess 
classification. All of these patients were managed 
non-operatively with analgesia, regular physiothe-
rapy and permitted to bear weight fully. In each case, 
referral for metabolic bone services for investigation 
and treatment of osteoporosis was made.

Similarly, a fracture of the acetabulum was 
revealed in 8 patients, typically involving the 
anterior acetabulum caused by femoral head im-
paction during the fall. These fractures were not 
displaced or evident on pain radiographs. All these 
patients were also managed non-operatively and 
permitted to full weight bear as able. 

In 60 (38%) patients, isolated soft tissue injuries 
accounted for the most frequent group of diagnoses 

Other fracture location Total number
Pubic ramus + sacrum 25
Pubic ramus alone 5
Acetabulum 8
Pubic symphysis 1

Table 2. — Other fractures identified on MRI scan; pubic rami 
fractures frequently have posterior sacral fractures associated 
with them

Table 3. — Soft tissue injury was the most common diagnosis 
on MRI scans. These injuries can be successfully managed 
conservatively

Soft tissue injury Total number
Gluteal muscles 16
Iliopsoas complex 14
Trochanteric bursa 12
Adductor muscles 7
Subcutaneous haematoma 4
External rotators 2
Hamstrings 2
Proximal quadriceps 1
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sensitive for the detection of a hip fracture, it is also 
a sensitive test for identifying other pathologies. In 
the UK, NIHCE guidance recommends that MRI 
should be obtained within 24 hours from the time 
of raising a clinical suspicion of OHF. This present 
study shows that in patients who present with a 
clinical picture suggestive of a hip fracture but 
normal radiographs, 33% will have a fracture of the 
proximal femur, supporting the evidence that led to 
the NIHCE guidelines. With 27% of patients imaged 
requiring hip fracture surgery, it is important to nurse 
these patients with care, restricting weight bearing 
until an MRI excludes a diagnosis of hip fracture 
(15). In the 4 cases of fracture displacement from 
time of radiographs to surgery seen in this study, 
this resulted in a change in the surgical management 
from fixation, and salvage of their native femoral 
head, to prosthetic replacement surgery.

The study also confirms the benefit of MRI 
in identifying fracture configurations especially 
with fractures of the greater trochanter (7). With 
fracture line propagation extending across the 
intertrochanteric region, surgical fixation can be 
undertaken confirming the findings from other 
studies (13). In isolated avulsion fractures of the 
greater trochanter, we demonstrated that MRI 
allowed definitive planning of non-operative treat-
ment. 

83% of patients with pubic rami fractures had 
posterior pelvic fractures in our study, consistent 
with work by Scheyerer et al and Cosker et al (18,10). 
These were identified as insufficiency fractures. 
The patients with complete pelvic ring injuries in 
this series had prolonged inpatient admissions and 
often failed to return to their own accommodation 
on discharge (19).

Patients with suspected insufficiency fractures 
should have an early referral to a metabolic bone 
unit for investigation of osteoporosis as the majority 
of these fractures are secondary to low bone density 
and secondary prevention may be of significant 
benefit (20). Pain can last 6-8 weeks and may persist 
longer. Stabilisation significantly improves pain 
intensity and will allow improved mobilisation when 
the sacrum is fractured. Percutaneous stabilisation 
may be considered in certain patients who have 
persistent pain and instability although this was 

All patients with soft tissue injury were managed 
conservatively with analgesics and early weight 
bearing. None required surgical intervention.

One patient had a history of fall and the MRI scan 
showed early avascular necrosis of the femoral head, 
which was idiopathic in aetiology, this patient was 
acutely managed with analgesia and physiotherapy 
and went on to receive an outpatient total hip 
replacement. In 5 patients, no clear diagnosis could 
be made neither from the plain radiographs nor 
from the MRI scans of the hip and pelvis. Within 
this group of patients, 3 had subsequent MRI of the 
lumbo-sacral spine that identified a positive spinal 
pathology and this was attributed to the cause of 
their hip symptoms. Two patients were diagnosed 
with spinal stenosis and one with a prolapsed 
intervertebral disc at L4/5 intervertebral level 
causing L5 nerve root irritation - this patient had 
a nerve root injection to settle their symptoms and 
allow physiotherapy. Finally, in the remaining two 
patients with both normal plain radiography and 
MRI scans, no formal diagnosis for their symptoms 
was made. No further investigations were issued 
and they both were mobilised by physiotherapy 
with analgesia and discharge home when the pain 
settled.

DISCUSSION

MRI is superior to plain radiographs, computer 
typography (CT) and bone scintigraphy for the 
early detection of an occult hip fracture (7,14). 
Additionally, as well as being 100% specific and 

Figure 4. — Radiagropraphs showing subsequent displacement 
of a greater trochanter fracture treated non-operatively. 
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selection bias as only patients who underwent MRI 
scans were included. There are, of course, patients 
who presented to the unit with traumatic hip pain 
who didn’t require an MRI scan to form a diagnosis 
and these patients were not studied.

CONCLUSION

MRI is a highly sensitive investigation and will 
identify a wide range of differential diagnoses. The 
most likely diagnosis is a simple soft tissue injury, 
which can be managed conservatively. It may also 
be used to separate proximal femoral fractures 
that may be treated conservatively, (e.g. avulsion 
of the greater trochanter without extension), from 
fractures that may be treated with internal fixation.

The present study identifies a previously unquan-
tified but wide range of pathologies that account for 
the acutely painful hip in an elderly population who 
sustained trauma. The study is useful in highlighting 
the need for MRI in governing further management 
of patients presenting in this manner.
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