
PICTURE QUIZ

A 72 old woman with a painful leg after a fall
KC Eseonu specialty trauma and orthopaedic registrar1, M Rafferty specialty trauma and orthopaedic
registrar 2, S Al-Nammari senior clinical fellow 2
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A 72 year old woman presented to the emergency department
after tripping over uneven carpet at home. She had pain in her
right groin and was unable to weight bear but had no other
injuries. The fall had been a true mechanical one, with no
preceding dizziness, chest pain, or palpitations. Her medical
history included hypertension, and she had undergone a left
(contralateral) total hip replacement four years earlier. Her only
regular drug was ramipril. She lived alone, was independent in
activities of daily living, and could walk short distances in the
community unsupported. She had no ophthalmological disease
or other visual impairment.
On examination, her right leg was shortened and externally
rotated. She could not straight raise the leg and any attempted
movement was painful. Figure 1 shows an anteroposterior
radiograph of her right hip.

Questions
1. On the basis of the history, what is the most likely
diagnosis?

2. What is the radiographic diagnosis and how would you
classify this injury?
3. How would you manage this patient acutely?
4. How would you manage this patient definitively?
5. What are the risks of treatment?

Answers
1. On the basis of the history, what is themost
likely diagnosis?
Short answer
The most likely diagnosis is a proximal femoral fracture.

Long answer
The most likely diagnosis is a fracture of the proximal femur.
Radiographic assessment is needed to differentiate between a
fracture of the femoral neck or one of the proximal femoral
diaphysis, and if located at the neck of the femur, to differentiate
between intracapsular and extracapsular fractures. Differential
diagnoses include fracture of the pubic rami, pelvic fracture,
other fractures of the lower limb and axial skeleton, and soft
tissue injury. Anterior dislocation of the hip would also present
with an externally rotated (but abducted) limb; however, this is
more commonly associated with high energy trauma such as a
fall from a height or a road traffic collision.

2.What is the radiographic diagnosis and how
would you classify this injury?
Short answer
This is an extracapsular fracture of the proximal femur (fig 2).
Such fractures can be classified by location with relation to the
trochanteric line or by number of “fracture parts.”

Correspondence to: K Eseonu 724 Fulham Road, London SW6 5SF, UK Kelechi.eseonu@doctors.org.uk

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2015;350:h585 doi: 10.1136/bmj.h585 (Published 25 February 2015) Page 1 of 7

Endgames

ENDGAMES

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.h585 on 25 F
ebruary 2015. D

ow
nloaded from

 

http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://crossmark.crossref.org/dialog/?doi=10.1136/bmj.h585&domain=pdf&date_stamp=2015-02-25
http://www.bmj.com/


Fig 2 Anteroposterior radiograph of the right hip showing
an oblique intertrochanteric fracture (arrow)

Long answer
Fractures of the proximal femur are classically divided into
intracapsular and extracapsular fractures. Intracapsular factures
can be subcapital, transcervical, or basicervical (fig 3). The most
commonly used classification for these is that described by
Garden,1 which divides intracapsular fractures into four
categories (fig 4). However such fractures can also be more
easily, and perhaps more usefully, described as undisplaced
(Gardens 1 and 2) or displaced (Gardens 3 and 4) fractures. This
simple distinction is useful for determining prognosis and
guiding treatment. The blood supply to the femoral head is less
likely to be damaged in undisplaced fractures than in displaced
ones, so the chances of healing are much better. Because
displaced fractures are likely to have a lost or severely
compromised blood supply to the femoral head, the chances of
healing are greatly reduced.

Fig 3 Types of intracapsular fracture

Fig 4 Garden classification of intracapsular fractures

Extracapsular fractures can be intertrochanteric, transtrochanteric
or pertrochanteric, or subtrochanteric (fig 3). In intertrochanteric
fractures the fracture line runs obliquely between the greater
and lesser trochanter, transtrochanteric fractures lie at the level
of the lesser trochanter, and subtrochanteric fractures lie
below—but within 5 cm of—the lesser trochanter. There are
several classification systems for these fractures. The most
common are the Boyd and Griffin classification of
intertrochanteric fractures and the Fielding classification of
subtrochanteric fractures.2 3

Unfortunately these classifications do not help guide prognosis
or treatment so are rarely used. Instead it is more useful to
describe the fracture morphology—the number of parts and the
degree of displacement (displaced or undisplaced). This is
particularly true for intertrochanteric fractures, which can be of
two, three, or four parts. These parts include the neck or head,
shaft, lesser trochanter, and greater trochanter. Comminuted
fractures are technically more difficult to fix, and complications,
such as failure of surgical fixation, are more common.
Confusingly, the terms “neck of femur fracture,” “hip fracture,”
and “proximal femoral fracture” are often used interchangeably
to describe all fractures of the proximal femur. Strictly speaking,
however, from an anatomical perspective at least, only
intracapsular fractures are neck of femur fractures. Fractures of
the proximal femur are important and are becoming an
orthopaedic epidemic—their global incidence was 1.3 million
in 1990 and this is expected to increase to 4.5 million in 2050.4
About half of these fractures are intracapsular and half are
extracapsular. The average age of occurrence is 77 years for
women and 72 years for men. Most (about 75%) occur in
women.4
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This injury comprises a three part extracapsular
(intertrochanteric) fracture. An associated finding is serious
osteoarthritis in the right hip joint.

3. How would you manage this patient
acutely?
Short answer
Optimal medical treatment, with administration of suitable
analgesia and intravenous fluid is needed. Associated injuries
should be excluded and the patient prepared for surgery.

Long answer
All trauma patients should initially be managed along the
advanced trauma and life support protocol.5 A brief history
should be sought covering as a minimum the “AMPLE”
mnemonic—Allergies, Medications, Past medical history, “Last
ate or drank,” and “Everything else of relevance.” The patient
should then be fully exposed and a secondary survey performed,
including a full head to toe examination for other injuries. Most
of these injuries are low velocity and occur in frail, elderly
patients with osteoporosis. These patients tend to have closed
injuries that are neurovascularly intact.
The BOAST-1 guideline summarises UK guidelines for
preoperative and postoperativemanagement of fragility fractures
of the hip. This multidisciplinary document outlines optimal
management of these injuries.6 All patients should be reviewed
by a senior geriatrician immediately or soon after admission.
Patients with hip fracture should be admitted within four hours
to an appropriate clinical ward area. Patients in whom a hip
fracture is strongly suspected on clinical grounds but with initial
normal radiographs should undergo further imaging (magnetic
resonance imaging, computed tomography, or bone isotope
scanning).7

The patient must receive appropriate analgesia and be kept
comfortable, although it can be difficult to assess pain in a
confused patient. Investigations before surgery should include
electrocardiography and chest radiography. Surgical fixation
should be delayed for no more than 48 hours after admission
unless there are clear reversible medical conditions. Infection,
dehydration, respiratory disease, and cardiac disease must all
be recognised and treated. Warfarin must be stopped
perioperatively—the international normalised ratio should be
nomore than 1.5 to operate safely. Antiplatelet drugs are stopped
when possible. Patients must be assessed for and start
prophylaxis for deep vein thrombosis. They should also undergo
pressure area assessment because they are at high risk for
thromboembolic events and pressure sores.
Proximal femoral fractures in young patients tend to be caused
by a high velocity trauma or be pathological fractures as a result
of abnormal bone. Subtrochanteric fractures are associated with
abnormal bone and a high index of suspicion for metastasis is
needed in these patients. All such cases require full length
femoral radiographs to look for any associated bonymetastases.
Patients should also undergo standard investigations for cancer.
These include breast and prostate examination as indicated;
chest radiographs and blood tests, including bone profile, liver
function tests, prostate specific antigen; and a myeloma screen,
including urine for Bence Jones proteins. If these investigations
are negative but a high index of suspicion for cancer remains,
it may be necessary to obtain a bone scan or computed
tomogram of the chest, abdomen, and pelvis to detect occult
cancer. Any intraoperative samples should also be sent to
histopathology if cancer is suspected.

4. How would you manage this patient
definitively?
Short answer
This patient should undergo surgical fixation by closed or open
reduction and internal fixation, most commonly using a sliding
(dynamic) hip screw.

Long answer
As with all fractures the ultimate aim is to restore function. For
fractures of the proximal femur the specific aims of surgery are
pain control and early mobilisation. Delays from admission to
surgery or from surgery to mobilisation are associated with
increased morbidity and mortality.4

The surgical principles of managing any fracture that is suitable
for fixation are:

• Reduction of the fracture
• Maintenance of reduction until the fracture heals
• Promotion of fracture healing
• Early movement of the affected joint or limb and
rehabilitation.

Importantly, it must first be determined whether the fracture is
an intracapsular or extracapsular fracture, which are treated
differently. This is because the blood supply to the proximal
femur (fig 5) arises from three primary sources—the retinacular
vessels from the medial and lateral circumflex vessels, the artery
of the ligamentum teres, and the intraosseous vessels. The
circumflex supply (specifically the medial femoral circumflex
artery) is the most important supply in the adult.

Fig 5 Blood supply to the hip

Displaced intracapsular fractures tend to disrupt the blood supply
and any associated haematoma will increase intracapsular
pressure and compound the problem. As a result, these fractures
are at risk of non-union (33%) and avascular necrosis of the
femoral head (16%).4 Undisplaced intracapsular fractures do
not usually disrupt the retinacular blood supply and so the rate
of non-union and avascular necrosis is lower but still not zero.
Extracapsular fractures do not usually disrupt the blood supply
of the proximal femur. They therefore tend to unite and
avascular necrosis is rare if they are fixed with satisfactory
mechanical stability.
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Undisplaced intracapsular fractures should undergo internal
fixation regardless of age.4 8 This is commonly performed with
cannulated hip screws. It is usual to use three, although
occasionally two or four screws are used depending on size of
the bone and fracture comminution. These fractures are also
sometimes fixed with a sliding hip screw (also known as a
dynamic hip screw). The dynamic hip screw construct differs
from the cannulated screw construct mainly by the presence of
a plate on the lateral aspect of the bone. This acts as a “buttress”
and aids compression across the fracture site. The added stability
of this construct, as well as the greater diameter of the dynamic
hip screw and means that a single screw can be used for stable
fixation (figs 6 and 7).

Fig 6 Diagram showing a dynamic hip screw construct

Fig 7 Pelvic anteroposterior radiograph of the patient
showing the dynamic hip screw in place

In elderly people displaced intracapsular fractures are usually
replaced.8 This can be done with a hemiarthroplasty, where just
the femoral head is replaced, or a total hip arthroplasty, where
both the femoral and acetabular sides are replaced.

Hemiarthroplasty is still the most common treatment modality.
Many different types of hemiarthroplasty are used, but they can
be simply grouped into two types—cemented or uncemented.
Cemented components use bone cement as a type of grout to
stabilise the prosthesis in the bone. These implants are
recommended for all patients except those with severe
cardiorespiratory compromise. They tend to outperform
uncemented implants in patients with hip fracture but are
associated with increased physiological stress during surgery
because they can cause fat embolisation to the lungs and a labile
blood pressure.
Total hip arthroplasty is performed in patients with associated
symptomatic osteoarthritis or those who are chronologically or
physiologically young (able to ambulate without the use of
walking aids in the community). It is unclear, however, whether
fixation should be attempted in younger patients (<65 years)
with a displaced intracapsular fracture, despite the high risk of
failure from non-union and avascular necrosis, or whether they
should undergo total hip arthroplasty even though component
wear or loosening is likely in the long term. In either case, these
injuries are associated with long term complications.9 10

Extracapsular fractures can be treated conservatively and should
heal after six to eight weeks of traction and bed rest. However,
this approach is no longer used because it is associated with
increased morbidity, mortality, and length of hospital stay.10

Displaced extracapsular fractures that are suitable for fixation
undergo closed reduction using a combination of longitudinal
traction and internal rotation of the hip on a traction table.
Occasionally this approach fails and open reduction is needed.
For extracapsular fractures a direct lateral approach can be used.
Intertrochanteric fractures should undergo reduction and internal
fixation with a sliding hip screw. Dynamic hip screws are most
commonly used and allow compression across the fracture site
and early weight bearing in most patients. This technique is
now considered to be the gold standard treatment modality for
most intertrochanteric fractures regardless of the number of
parts.4 In the past intramedullary nails were used for comminuted
injuries, especially three and four part fractures. However, they
are now known to be associated with an increased risk of
complications such as periprosthetic fracture.
Current evidence suggests that certain extracapsular fracture
patterns are unsuitable for fixation with a sliding or dynamic
hip screw. These include subtrochanteric and reverse oblique
fractures (fig 8)—where the major fracture line extends from
proximal-medial to distal-lateral through the intertrochanteric
or subtrochanteric region.11 12 Subtrochanteric fractures are a
challenge because of the high biomechanical forces on this area.
Most of these injuries are currently fixed with an intramedullary
nail (fig 9), and the more distal the fracture the more likely this
is to happen. The perceived advantages of an intramedullary
nail are increased biomechanical strength, use of a minimally
invasive approach, and reduced incidence of collapse around
the fracture site. Current evidence supports the use of this
technique in reverse oblique fractures, where it is associated
with shorter operative time, fewer blood transfusions, and shorter
hospital stays compared with a sliding hip screw.13 14

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2015;350:h585 doi: 10.1136/bmj.h585 (Published 25 February 2015) Page 4 of 7

ENDGAMES

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.h585 on 25 F
ebruary 2015. D

ow
nloaded from

 

http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/


Fig 8 Example of a reverse oblique extracapsular fracture

Fig 9 Intramedullary nail fixation of a reverse oblique
extracapsular neck of femur fracture

All patients with an extracapsular fracture require intensive
rehabilitation after surgery to mobilise early. The involvement
of orthogeriatricians is vital in all phases of care and should
continue in the postoperative period. Most extracapsular
fractures are “fragility fractures”—that is, they would not have
been expected if the person had been young and healthy. The
patient’s suitability for secondary prevention of osteoporosis
should be assessed and a falls assessment performed. It has been
recommended that trauma and orthopaedic wards should set up
a “fracture liaison service” where a nurse co-ordinator or other
dedicated health worker can medically manage fragility
fractures.15 Responsibilities would include identifying patients
with fragility fractures, education, risk assessment, and
communicating with treating physicians (in the hospital or in
the community) after consultation with relevant guidelines.15

Current evidence supports the use of daily vitamin D3

supplements to help reduce the risk of fragility hip fractures in
elderly people, and vitamin D3 plus oral calcium supplements
seem to be more beneficial than calcium alone.16
Bisphosphonates (etidronate, alendronate, risedronate) are
antiresorptive drugs that can increase the density of bone in
some patients.17 Several studies have shown that these drugs are
associated with a reduction in the risk of fragility hip fractures
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in postmenopausal women, with a number needed to treat of
100 (one hip fracture prevented for 100 patients treated).17 18

However, there is increasing evidence that long term
bisphosphonate use is associated with an increased risk of
subtrochanteric and femoral shaft (atypical) fractures, although
the duration of use at which this risk profile outweighs benefits
for fracture prevention is unclear.19 There is increasing evidence
that teriparatide (a recombinant form of parathyroid hormone)
can improve the healing of bisphosphonate associated atypical
proximal femoral fractures and restore bone quality.20

Many units discharge these patients to the care of a general
practitioner postoperatively and do not see patients who have
undergone hemiarthroplasty or fixation with a dynamic hip
screw in the surgical outpatients’ clinic. The incidence of failed
discharge owing to postoperative complications has decreased
since elderly physicians have become involved in this process.4
Despite this, GPs should be aware of the increased risk of late
complications, such as lower respiratory chest infections; deep
vein thrombosis; as well as erythema, swelling, and pain, which
could signify infection.6 Orthopaedic advice from the
discharging team should be sought, especially in suspected deep
infection or in patients who are clinically unstable.

5. What are the risks of treatment?
Short answer
Risks of treatment include haemorrhage, periprosthetic fracture,
neurovascular damage, fat embolism, and risks associated with
general anaesthetics such as cardiovascular and respiratory
compromise.

Long answer
The 30 day and one year mortality are 10% and 30%,
respectively.4 As with all surgical procedures, complications
can be thought of as preoperative, intraoperative, and
postoperative or early, intermediate, and late.
Preoperative complications arise from the injury itself and
include:

• Serious blood loss, particularly for subtrochanteric fractures
• Neurovascular compromise, which is rare in low velocity
injuries.

Intraoperative complications include:
• Serious blood loss
• Fat embolism from cementation or intramedullary nailing
• Poor reduction for fractures undergoing fixation
• Periprosthetic fracture in fractures undergoing arthroplasty
or hemiarthroplasty. The risk of such fractures is increased
by factors that decrease bone strength, such as reaming of
the femoral canal, osteoporosis, and a narrow
intramedullary canal.21

Postoperative complications include:
• Infection, which can be superficial (involving the wound)
or deep (involving the bone and implant). Deep infection
is serious and may require removal of the implants and
revision surgery

• Problems of bone healing, such asmalunion, delayed union,
non-union, and avascular necrosis

• Problems of fixation, such as implant cut
out—displacement of the prosthesis within the bone

• Problems related to arthroplasty, such as unequal leg
lengths, dislocation, prosthesis loosening, late periprosthetic
fracture, and acetabular wear for hemiarthroplasty

• Medical complications, such as thromboembolism, urinary
tract and respiratory tract infection because of
immobilisation, and pressure sores. These are medically
frail patients and their age matched risk of mortality is
significantly increased.22

Patient outcome
Our patient had radiographic evidence of right sided
osteoarthritis, but this was not symptomatic and she was
mobilising pain-free before this incident. She therefore
underwent fixation with a dynamic hip screw rather than total
hip arthroplasty. The procedure was carried out within 24 hours
of admission to the emergency department. She remained an
inpatient for five days and was reviewed daily by an
orthogeriatric team, physiotherapy, and occupational therapy.
She returned home able to mobilise with a frame. She has had
no further problems with this hip and returned to her preinjury
level of function three months after injury.
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