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      Optimised Treatment of Hip 
Fractures                     

     Karl-Göran     Thorngren     

          The Future Problem 

 Fractures of the proximal part of the femur, hip 
fractures, are common and costly. The number of 
hip fractures has increased in all western countries 
during recent decades. This has occurred mainly 
because of an increase in the number of elderly 
people and also due to an increase in the risk for 
hip fracture among the oldest persons [ 1 – 5 ]. Due 
to an increase in ageing population all over the 
world there will be a geographical shift in the 
occurrence of hip fractures. The incidence rates of 
hip fractures are higher in white populations than 
in others and vary by geographical region. Age 
adjusted incidence rates of hip fracture by gender 
are higher in Scandinavia than in North America 
and lower in countries of Southern Europe [ 6 , 
 7 ]. The absolute number of hip fractures in each 
region is determined not only by ethnic composi-
tion, but also by the size of the population and its 
age distribution. In 1990 one third of all hip frac-
tures in the world occurred in Asia despite lower 
incidence rates among Asians. Almost half of 
the fractures occurred in Europe, North America 
and Oceania. These populations are smaller but 
older. It was estimated in the beginning of the 
1990s that 323 million people aged 65 years and 

over were living around the world. This has been 
estimated to increase to 1555 million by the year 
2050 [ 8 ]. The increase will be especially high 
in Africa, Asia, South America and the Eastern 
Mediterranean regions. In USA demographic 
changes alone will more than double the number 
of hip fractures from 238,000 1986 to 512,000 in 
the year 2040 [ 8 ]. In another publication [ 9 ] the 
340,000 hip fractures around year 2000 will 
increase to 650,000 in the year 2050. It has been 
calculated that the now close to two million hip 
fractures in the world could rise to over six mil-
lion in the year 2050. Of these then 71 % is calcu-
lated to be in Africa, Asia, South America or the 
eastern Mediterranean region [ 10 ]. 

 Already today hip fractures are highly resource 
consuming and strenuous for the organisation of 
medical care. Optimised methods for operation 
and rehabilitation along with preventive mea-
sures are necessary to cope with this increasing 
problem, otherwise it can become overwhelming.  

    Fracture Types 

 Hip fractures consist of different types in the 
proximal femur. It is very important whether the 
fracture is located in the femoral neck (cervi-
cal fracture, intracapsular) or through the parts 
of the proximal femur which constitute muscle 
insertions (trochanteric fractures, extracapsu-
lar) because both the treatment and the cause of 
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 healing are different [ 11 ]. Cervical fractures are 
best classifi ed into undisplaced (Garden I and II) 
or displaced (Garden III and IV) [ 12 ]. Other sub- 
grouping has proven diffi cult to reproduce [ 13 ]. 
The trochanteric fractures are for routine use best 
classifi ed into two-fragmented fractures (stable) 
or multi-fragment fractures (unstable). The baso- 
cervical fractures are a transition form between 
cervical and trochanteric fractures. They are usu-
ally treated as trochanteric fractures, but can in 
some cases have healing complications similar to 
the cervical ones. Sub-trochanteric fractures are 
more comminuted and include the area down to 
5 cm below the trochanter minor. 

 The blood supply to the femoral head is 
often damaged after cervical fractures, because 
the vessels either penetrate within the marrow 
cavity or are positioned sub-periosteally on the 
femoral neck. Varying degree of vascular damage 
caused at the fracture moment will give varying 
amount of healing complications. The extracap-
sular trochanteric fractures have good vascular 
supply and few healing complications. Some of 
them are however very shattered with stability 
problems. Different systems for a more detailed 
classifi cation of the fractures exist, but these are 
best suited for specialised research projects, as 
the reproducibility has been a major problem. 
In the Swedish national registration of hip frac-
tures (RIKSHÖFT) Table  38.1  shows the fracture 
types registered based on 170,000 cases.

   The diagnosis of a hip fracture is made by 
ordinary x-ray. On these pictures also the frac-
ture type is classifi ed. It also gives information 
about circumstances that can infl uence the choice 
of operation method, i.e. earlier performed opera-
tions. It can also disclose a pelvic fracture, which 
is a common differential diagnosis for pain from 

the hip area in elderly patients after a fall. All 
patients with pain from the hip after a fall, who 
have a normal, ordinary x-ray should be further-
ing diagnosed with MRI. It can usually disclose 
undisplaced hip fractures with risk of displace-
ment and potential functional problems. It is also 
good for diagnosing undisplaced pelvic fractures, 
which are not uncommon in the pelvic rami in 
these age groups. If there is no access to MRI 
also a CT can disclose fractures, but not totally 
dismiss the suspicion. Scintigraphy performed 
after a couple of days can strengthen the frac-
ture suspicion if positive with a localised high 
uptake. In lack of all these facilities mobilisation 
with weight bearing under supervision is a pos-
sibility with repeated x-ray check-ups, but it is a 
rather costly way of treatment as the patient usu-
ally has to be put into a hospital ward. MRI has 
proven particularly valuable for acute diagnosing 
of undisplaced fractures, which are not possible 
on ordinary x-ray. On the STIR-sequence an 
increased signal in the bone marrow is seen and 
on T1-weighted pictures the fracture oedema is 
seen as a dark line against a light background of 
trabecular bone marrow. 

 Already in the pre-operative course increased 
attention should be given to the pain relief of 
the patient, prevention of pressure sores and an 
early handling for rapid operation. The treat-
ment should aim at operation as soon as possible, 
immediate mobilisation on the next day with full 
weight bearing as much as can be tolerated from 
pain, but no limitations in weight bearing due to 
fear of instability in the osteosynthesis. Only in 
certain very comminuted pertrochanteric or sub-
trochanteric fractures non-weight bearing should 
be recommended. In the other cases, particularly 
the femoral neck fractures, an early weight bear-
ing is a test of the stability of the osteosynthesis 
and a failure can then be rapidly followed with a 
re-osteosynthesis or with a hip arthroplasty. 

 For the fracture types listed above the two major 
controversial areas are the displaced femoral 
neck fractures and the trochanteric multifragment 
fractures in combination with subtrochanteric 
fractures. The cervical displaced fractures are a 
combined biological and biomechanical problem 
due to the infl uence of the blood supply to the 

   Table 38.1    Fracture types registered based on 170,000 
cases in the Swedish national registration of hip fractures   

 Type I  Undisplaced cervical fractures  16.1 % 

 Type II  Displaced cervical fractures  36.3 % 

 Type III  Baso-cervical fractures  3.6 % 

 Type IV  Trochanteric two-part fractures  22.6 % 

 Type V  Trochanteric multi-fragment 
fractures 

 14.6 % 

 Type VI  Sub-trochanteric fractures  6.8 % 
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healing whereas the trochanteric/subtrochanteric 
fractures are predominantly a biomechanical sta-
bility problem due to the good vascularisation of 
the bone fragments. There are different philoso-
phies for the treatment of these different fracture 
types, which will be further discussed below. It is 
possible to determine the circulation to the femo-
ral head with high accuracy with the use of scin-
timetry, but this is resource consuming and also 
tends to delay the operation. MRI, probably with 
contrast, will possibly in the future become avail-
able, as a routine tool for the choice of operation 
method for femoral neck fractures, but these tech-
niques are not yet developed.  

    Cervical Fractures 

 The blood supply to the femoral head after a 
cervical fracture has a decisive importance for 
the healing. The healing complications after a 
cervical fracture consist either of re-dislocation 
(early change of position) or pseudarthrosis (non- 
healing) or segmental collapse (femoral head 
necrosis after a healed fracture) [ 14 – 16 ]. A seg-
mental collapse is thus re-building of the femoral 
head after vascular damage and needs a healed 
fracture for the vessels to grow in. At present 
there is no practical useful method to determine 
the blood circulation pre-operatively. The degree 
of dislocation of the fracture on an ordinary x-ray 
picture is not prognostically suffi ciently accurate. 
Preoperative scintimetry is resource consuming, 
depending on the positioning of the leg and delays 
the operation. MRI is not yet developed for this 
purpose. The goal for the future and a very impor-
tant area for research is to be able to prognosticate 
the healing complications already pre-operatively 
and based on that choose the primary method for 
operation. Patients with a good blood supply to 
the femoral head should then get a primary osteo-
synthesis and those with a clearly bad circulation 
instead a primary arthroplasty. In waiting for this 
diagnostic possibility the choice of operation 
method will be dependent on the grade of dislo-
cation seen on the x-ray picture combined with 
the age of the patient, the patient’s other medical 
conditions and her functional level pre-fracture. 

    Undisplaced Cervical Fractures 

 These have little or no displacement of the frac-
ture and usually very little risk for vascular dam-
age to the femoral head and thereby little healing 
complications. This group of cervical fractures 
contains the Garden groups I and II [ 12 ]. Primary 
operation with osteosynthesis is advocated all 
over the world. The most used methods are either 
two or more parallel screws or two hook pins. 
The screws mostly differ by modifi cations of 
the confi guration of the screwing in the top part 
[ 11 ,  17 ]. A few centres have tried not to oper-
ate some undisplaced fractures [ 18 ]. This leads 
to increased risks of dislocation and thereby a 
prognostic deterioration for the healing. Non-
operative treatment also demands non- weight 
bearing and increased check-ups, both clinically 
and with radiography. It is a much safer method 
to operate the fracture and allow the patient full 
immediate weight bearing [ 19 ].  

    Displaced Cervical Fractures 

 These fractures have been the area of continu-
ous disagreement for the last half century. Slowly 
more agreement is reached. There is a geographi-
cal difference internationally concerning the 
treatment principles for the displaced cervical 
fractures. In Scandinavia, particularly in Sweden 
and Norway, primary osteosynthesis has been 
performed in all cases with displaced cervical 
fractures. The basic philosophy has been to per-
form a small, quick and for the patient less bur-
dening operation fi rst and in the case of a healing 
complication later as a secondary procedure do a 
well-planned arthoplasty. This is usually then per-
formed as a total hip arthroplasty where both the 
femoral and the acetabular parts are exchanged. 
It is an undisputed fact that the best long-term 
result after a femoral neck fracture is a healed 
fracture and preservation of the patient’s own 
femoral head provided no segmental collapse 
appears. This will give no future problems. An 
arthroplasty always has the risk of dislocation in 
the short time perspective and in the long run the 
risk of loosening and for the hemi-arthroplasties 
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also by the years deterioration of the acetabular 
cartilage. When a patient has been operated with 
an osteosynthesis and 2 years has passed since the 
fracture and this is healed without complications, 
there is little risk of further problems from this 
hip [ 11 ,  20 ]. Some patients however never regain 
the full functional level that they had before the 
fracture. The complications after an arthroplasty 
increase after 5–10 years and this risk has to be 
balanced against the expected remaining lifetime 
for the patient [ 21 ]. Therefore arthroplasty is 
used mainly in elderly patients with clearly dis-
placed fractures. 

 Internationally in many western countries 
the primary choice for a displaced femoral neck 
fracture is to perform an arthroplasty. This basic 
principle has been to treat all patients with arthro-
plasty to avoid healing complications in some. 
The treatment philosophy is now modifi ed and 
an increasing amount of primary osteosynthe-
ses is performed above all in relatively younger 
patients and those with less severe dislocation. 
Many studies have shown somewhat increased 
mortality after primary arthroplasty compared to 
primary osteosynthesis [ 11 ,  21 ,  22 ]. At the same 
time studies have shown a higher need of re-oper-
ation after the primary osteosynthesis within the 
fi rst 2 years after the fracture compared to after a 
primary arthroplasty. The complications after a 
primary arthroplasty develop later and also a re-
arthroplasty is a bigger operation and has more 
inherited complications than a secondary arthro-
plasty after a failed primary osteosynthesis [ 17 ]. 

 The international literature shows that healing 
problems due to vascular damage of the femoral 
head by the displaced cervical fracture leads to 
non-union in 10–30 % of the cases and segmen-
tal collapse in further 10–20 % of cases. With an 
optimised osteosynthesis technique the healing 
complications (both non-union and segmental 
collapse) has been limited to in total 20–25 % for 
the displaced cervical fractures [ 20 ,  23 ]. 

 Primary arthroplasty results in dislocation in 
around 4 % of the cases with hemi-arthroplasty 
and in 10 % with total hip arthroplasty. Infection 
consists of 2–5 %. Following a hemi-arthro-
plasty around 20 % of the cases in the long run 
develop wear and deterioration of the acetabular 

 cartilage. Loosening is expected in around 10 % 
of the cases. Fracture in connection with the 
arthroplasty amount to 2–4 %. Re-operation with 
arthroplasty after a primary osteosynthesis has 
been reported to 20–30 % of the displaced cervi-
cal fractures. A major re-operation within the fi rst 
years after a primary arthroplasty is expected to 
be needed in around 10 % of the cases. These are 
then rather complicated operations [ 11 ,  17 ,  21 ]. 

 Unipolar hemiarthroplasty or a total hip 
replacement give better functional results within 
the fi rst 2 years than a primary osteosynthesis. 
A total hip arthroplasty or a bipolar hemiarthro-
plasty probably gives better functional results 
after 2 years than a unipolar hemiarthroplasty. 
Cemented stem gives better outcome than unce-
mented. Uncemented cup is not recommended to 
these osteoporotic patients [ 11 ,  16 ]. 

 Randomised studies have been performed both 
in Sweden and abroad to improve the criteria for 
the choice between a primary osteosynthesis and 
a primary arthroplasty [ 24 – 27 ]. Most of these 
studies have shown relatively high number of 
complications for osteosynthesis when compared 
with previously published consecutive series dur-
ing the last decades [ 20 ,  23 ]. A differentiated 
treatment protocol results in fewer re-operations 
[ 15 ,  16 ,  28 – 30 ]. 

 Based on the results of these randomised stud-
ies the treatment policy in Sweden has changed 
during the last decade so the most displaced 
fractures in elderly patients now in increasing 
amount receive a primary arthroplasty. A primary 
arthroplasty is advocated if the cervical fracture 
is clearly displaced with lack of continuity both 
on the frontal and the side view, particularly in 
patients with high degree of osteoporosis. Also 
the patient should have been walking prior to the 
fracture. The age should be above 70–75 years, 
where biological age is more important than 
chronological. Irrespective of the patient’s age 
the primary arthroplasty is recommended in cases 
with disease to the hip joint such as rheumatoid 
arthritis or a pathological fracture secondary to 
malignancy or other destruction of the hip joint; 
e.g. after infection. Also a lately diagnosed frac-
ture is indicated for arthroplasty, particularly if 
the scintimetry has shown a low uptake. Arthrosis 
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in the fractured hip joint is also an indication for 
primary arthroplasty. The primary arthroplasty 
is however not recommended in patients with 
severe dementia, bedridden patients or patients 
with bad muscular function due to the increased 
risk of dislocation. 

 The tendency internationally now aims at a 
differentiated treatment protocol according to 
the principles given above. In waiting for bet-
ter diagnostic possibilities of the circulation to 
the femoral head, the principles indicated will 
probably result in that two thirds of the displaced 
cervical fractures will be operated with primary 
osteosynthesis and the other third with a pri-
mary arthroplasty, then preferably a bipolar with 
cemented stem.  

    Timing of Operation 

 Hip fracture patients should be operated as soon 
as practically possible. Directly life threatening 
conditions must of course have priority before 
the hip fractures, but these elderly patients will 
have a prolonged rehabilitation and functional 
less optimal result if the time between arrival to 
hospital and operation is unnecessarily delayed. 
This in turn leads to more complications and 
inactivity in these elderly persons. It can also 
generate increased nursing needs with great eco-
nomic consequences. The goal is to operate the 
patient on the day of arrival and at latest within 
24 h. If the patient is operated with osteosynthe-
sis within 6 h from the fracture it has been shown 
that the risk for blood circulation disturbance to 
the femoral head and thereby following healing 
complications diminish [ 31 ]. 

 Apart from being strenuous for the patient due 
to pain and immobilisation a delay of the opera-
tion is associated with increased morbidity and 
mortality. A delay of more than 24 h between 
arrival to hospital and osteosynthesis of the frac-
ture has shown association to increased mortal-
ity. Lower mortality has been shown when the 
operation was performed within 12 h. If a delay is 
unavoidable the time should be used to improve 
the general condition of the patient, particularly 
the fl uid balance [ 16 ,  17 ,  21 ].  

    Practical Considerations at Operation 

 Osteosynthesis for cervical fractures is performed 
with the use of a fracture table allowing traction 
under the image intensifi er. Preferably a bipla-
nar image intensifi er is used. It is wise to super-
vise the transferring of the patient to the fracture 
table, as the injured leg has to be treated with 
great care to prevent fracture displacement occur-
ring or damage to the retinacular vessels. A man-
ual traction on the leg straightening it out during 
transfer is advisable. Also to reduce the risk of 
pressure sores padding should be applied to any 
area of pressure such as around the feet, sacrum 
and groin. The uninjured leg should be fl exed and 
abducted as much as possible. Positioning of the 
image intensifi er is easier if the hip and knee are 
fl exed to 90° on the uninjured side (Fig.  38.1 ). A 
displaced cervical fracture is reduced by longi-
tudinal traction followed by inward rotation. A 
biplanar image intensifi er has the advantage that 
after positioning of the equipment no further 
movements of the stand or tube are necessary, 
which thereby avoids jeopardising the draping 
and thereby the sterility. The shifting between the 
views is done on the monitor with a foot pedal, 
which considerably saves operation time. Also 
the easy rapid shifting between the positions 
increases the precision in the positioning of the 
osteosynthesis material. The importance for the 
circulation to the femoral head of a low traumatic 
operating technique has been proven [ 32 ]. The 
channel should be pre-drilled and hammering in 
of osteosynthesis material avoided. Also impac-
tion of the fracture by hammering increases the 
damage of the circulation to the femoral head. 
The best way to achieve compression in the 
fracture is by the patient’s own muscle forces at 
weight bearing. For undisplaced fractures early 
surgery will allow aspiration of any haematoma 
within the joint capsule. This may reduce the risk 
of avascular necrosis caused by ischaemia from 
a tamponade effect on the intracapsular vessels. 
Cervical fractures are operated with parallel pins 
or screws to allow axial compression along the 
axis of the femoral neck perpendicular to the 
fracture line when the patient is weight bearing. 
This is a physiological way of compressing the 
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fracture. To prevent slipping out of the osteosyn-
thesis material they are either threaded as screws 
or have a hook that can be pressed out through 
a central canal. To facilitate parallel positioning 
most devices are cannulated and have instru-
ments to enable parallel placement. The most 
commonly used methods of fi xation are two or 
three parallel cancellous screws, two parallel 
hook pins or a dynamic hip screw. The blood cir-
culation to the femoral head via the capsule ves-
sels along the femoral neck is vulnerable. Sudden 
forceful movements of the hip during reduction 
or excessive traction causing fracture diastasis 
may damage the femoral head circulation. The 
fracture is usually reduced by applying trac-
tion to the outstretched leg, followed by internal 
rotation. These manoeuvres should be checked 
throughout the procedure in both the lateral and 
the anterior-posterior radiograph using the image 
intensifi er which should have a large fi eld of view 
and a good resolution facility. The reduction 
manoeuvre is begun by using the fracture table 
to apply gentle traction to the leg, progressively 
while checking in the AP radiograph. Traction 

is applied until the medial parts of the femoral 
neck, the calcar region, are approximated with 
anatomical contact between the bone ends. Next, 
the lateral view is obtained and the foot is rotated 
inwards until the dorsal angulation of the femo-
ral neck fracture has been counteracted. This part 
of the manoeuvre can be likened to closing an 
open book. The aim is to restore the alignment 
of the femoral neck such that a straight line can 
be drawn to bisect the femoral head, trochanteric 
region and shaft. It is essential that there is no 
residual fracture angulation, as this will increase 
the risk of re-displacement of the fracture .  Quite 
frequently there is need to apply more than 90° of 
inward rotation to achieve reduction. Small cor-
rections with ab-adduction and sometimes eleva-
tion of the leg may also be needed to obtain an 
anatomical reduction. Following the reduction 
maneuver it is advisable to slacken the traction 
somewhat. This allows some impaction to occur 
at the fracture site and reduces the risk of the 
femoral head rotating during drilling.

   Open reduction is very seldom indicated. Only 
in very young patients it can be tried and then 

  Fig. 38.1    Positioning 
of biplanar image inten-
sifi er. Patient supine on 
traction table       
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combined with insertion of a pedicle graft con-
sisting of a piece of bone with a muscle bridge 
which is implanted into the fracture site. In all 
middle aged and older patients the alternative is 
rather a total hip arthroplasty if there is inability 
to obtain an adequate closed reduction. This is 
also advisable if the fracture is more than 1 week 
old or if there is early re-displacement following 
internal fi xation.  

    Positioning of Two Hook Pins or 
Screws 

 Commonly used screws are the Garden screws, 
Asnis screws, Uppsala screws and AO screws. 
In Sweden and Norway the Hansson hook pins 
are widely spread. The screws and pins usually 
are about 7 mm in diameter and inserted parallel 
to each other. The aim is to create a three point 
fi xation, where the fi rst point is the entry hole for 

the fi rm lateral cortical bone, the second point is 
the pin lying on the calcar inferiorly or posteri-
orly within the medullary cavity of the neck and 
the third at the subcondral bone plate (Fig.  38.2 ). 
The lateral skin incision should be extended dis-
tally from a point about 2 cm distal to the greater 
trochanter for a length of about 5 cm. The exact 
positioning of the incision is best located using a 
guide wire or other radiopaque object on the skin 
surface and screening with an image intensifi er 
in the AP view. After skin incision a guide wire 
is introduced. The inferior pin should be inserted 
through a drill hole at the level of the middle/
lower part of the lesser trochanter. If the drill hole 
is situated distal to this point there is increased 
risk of fracture of the femur through the distal 
hole. The distal pin should rest along the calcar 
femorale and go up into the femoral head until 
2–3 mm from the joint line (Fig.  38.3 ). While 
introducing the Kirschner wire the position is 
repeatedly checked with an image intensifi er in 

a b c

  Fig. 38.2    Positioning of osteosynthesis material for 
hook pin osteosynthesis after anatomical position of fem-
oral neck fracture. ( a ) Anterior/posterior view drawn as 

seen in image intensifi er. ( b ) Lateral view as seen in image 
intensifi er. ( c ) Lateral view as seen at the operation       
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the AP and lateral planes. On the lateral view 
the guide wire should appear within the centre 
of the femoral head and neck. The second, proxi-
mal guide wire is then placed in a position paral-
lel to the fi rst one. It should be as spread apart 
as possible from the lower one in the femoral 
neck. When three screws are used, for example 
of Asnis type [ 33 ], a triangular pattern is recom-
mended for undisplaced or impacted intracapsu-
lar fractures. For displaced fractures four screws 
in a diamond pattern is suggested. This is said 
to give better rotatory stability. Impaction along 
the femoral neck combined with a minor rotation 
gives somewhat angulation of the osteosynthesis 
material, but still allows further impaction when 
two pins are used (Fig.  38.4 ).

         Considerations at Arthroplasty 

 The hip fracture patient is usually a woman with 
osteoporosis and short statue. Extra care should 
be taken not to cause perforation of the acetabu-
lum by reaming for a total hip arthroplasty or 
by causing a femoral shaft fracture. Smaller 

sizes of the arthroplasty are usually needed. 
Postoperative direct weight bearing should be 
allowed and postoperative restriction should be 
kept to a minimum. Capsulectomy should be 
avoided to prevent postoperative dislocation and 
a posteriolateral exposure is usually favoured 
due to limited tissue dissection needed, which 
give shorter operation times and less blood loss. 
The abductors are not damaged by this approach 
and there is a lower risk of femoral penetration. 
This exposure has been said to have a somewhat 
higher risk of dislocation and the sciatic nerve 
must be carefully watched to prevent damage. 
Anteriolateral approach is possible to have a 
lower risk of dislocation, but has the disadvan-
tage of a greater tissue dissection and a more 
restricted access for positioning of straight long 
stem arthroplasties. If a hemiarthroplasty is to be 

  Fig. 38.3    Hook pin osteosynthesis       

  Fig. 38.4    Drawing of hook pin osteosynthesis after 
weight bearing. An axial somewhat rotational compres-
sion often occurs resulting in physiological impaction of 
the fracture and some angulation of the pins still allowing 
further axial compression       
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used special care is necessary not to damage the 
acetabular cartilage. Forceful movements and 
hammering should be avoided and the femur is 
preferably prepared only by handheld reamers. 
Cementation of the femoral shaft gives better 
results than the uncemented classical Austin- 
Moore prosthesis. There is concern about less 
tolerance of these elderly patients to the cemen-
tation procedure so pulse and blood pressure 
should preferably be monitored and excessive 
pressure should be avoided even if modern 
cementing techniques are recommended. There 
is a risk of cardiac arythmia and low blood pres-
sure during the insertion of the cement. To pre-
vent this a venting catheter to allow air to escape 
from the femur during cementation and cortisone 
intravenously have been tried. There are no regu-
lar studies to approve this. 

 Depending on the patient’s biological age and 
activity level before the fracture different types of 
arthroplasty are chosen. Usually an ordinary one 
block hemiartroplasty is chosen for the oldest and 
most disabled patients, whereas a bipolar hemiar-
throplasty is used for somewhat younger and fi t 
patients and a total hip arthroplasty is given to the 
youngest and healthiest patients [ 16 ,  34 ].   

    Trochanteric Fractures 

 In trochanteric fractures the circulation to both 
bone ends is undamaged and healing complica-
tions are much less usual than for the cervical 
fractures. Instead osteoporosis increases the risk 
of fragmentation in trochanteric fractures. A 
minor part of the trochanteric fractures can be 
so comminuted that early direct weight bearing 
is hindered. The most widely spread operation 
method is a sliding screw plate (Fig.  38.5 ). It is 
a method that is fairly easy to teach on a large 
scale and has few complications. Modern metal 
techniques withstands metal fatigue unless in 
cases with longstanding pseudarthrosis where a 
metal plate fracture can occur, usually after 6–12 
months. During the last decade short intramedul-
lary devices have been introduced as alternatives 
to the screw plate (Fig.  38.4 ). The postulated 
advantages are shorter operation time, less bleed-
ing due to other exposure and a biomechanically 

shorter lever arm for weight bearing on the osteo-
synthesis material. Randomised studies have not 
shown any superior results of these intramedul-
lary devices compared to the ordinary extramed-
ullary screw plate. In some cases a signifi cantly 
increased risk of femoral shaft fracture has been 
shown. Inadequate reaming of the femur is nor-
mally the cause, in conjunction with excessive 
force when inserting the nail. An alternative rea-
son may be that the lateral cortical bone around 
the lag screw is not load protected by a barrel, 
as with the screw plate. A fi ssure in this area 
may more readily extend. The main indications 
for intramedullary fi xation are low trochanteric 
 fractures, hip fractures with associated  femoral 
shaft fracture and pathological extracapsular 
fractures.

  Fig. 38.5    Trochanteric fracture operated with screw 
plate       
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   There is also a modifi cation of the side plate 
that allows sliding along the femoral shaft com-
bined with that along the femoral neck to impact 
the fracture more anatomically [ 35 ]. The results 
on consecutive series seem promising with a 
lowered cut out of the screw in the femoral head 
(Fig.  38.6 ).

   A basic biomechanical principle for good heal-
ing of trochanteric and subtrochanteric fractures 
is contact between the major weight bearing bone 
fragments. Rigid fi xation systems counteract this 
and lead to pseudarthrosis and in the long run 
breakage of the plate due to metal fatigue. At repo-
sition during operation and the following mobili-
sation and weight bearing good contact is aimed 
at in the major bone fragments, sometimes to the 
price of a certain shortening of the leg. The main 
goal is a rapid healing of the fracture. In some 
cases increasing pain and too much collapse of the 
fracture make non-weight bearing  necessary. This 

is also the case if the screw through the  femoral 
neck and head threatens to cut through the sub-
condral bone into the hip joint (Fig.  38.6 ). If the 
patient cannot support the weight bearing with 
some walking aid such as a walking table, rolla-
tor, quatra peds, sticks or crutches some weeks of 
sitting in a chair might be necessary. In the long 
run all trochanteric fractures heal, usually within 
3–5 months. The development of femoral head 
necrosis is very rare, but there is some percentage 
of pseudarthrosis development which is higher if 
a more rigid fi xation system has been used [ 16 ]. 

 Dynamic extramedullary osteosynthesis 
(screw plate) is much better than rigid nail plates 
[ 36 ]. The Ender method, which was previously 
widely spread in Europe, has in several ran-
domised studies shown inferior results compared 
to the screw plate [ 37 ]. The intramedullary type 
of osteosynthesis with a screw up through the 
femoral neck and a short intramedullary rod often 
with transverse screws through the femoral shaft 
(the fi rst type was called Gamma nail) has in sev-
eral randomised comparative studies shown the 
same risk cut out through the femoral head as the 
conventional screw plate whereas the intramed-
ullary device has resulted in more re-operations, 
usually due to fracture at the distal end of the 
intramedullary nail. The technique is somewhat 
more demanding to perform [ 11 ]. It is however 
used as the only routine method in some centres 
in Europe. In the literature there are reports of a 
frequency of cut out of the femoral screw through 
the femoral head into the acetabulum with the use 
of a conventional screw plate in up to 10 % of the 
cases. This has been diminished to some percent 
only with the axial screw plate (Medoff plate). 
Reversed, oblique pertrochanteric fractures are 
especially suited for this type of osteosynthesis. 

    Subtrochanteric Fractures 

 The subtrochaneric fractures have a considerably 
higher frequency of healing complications com-
pared to the trochanteric ones. This is due to the 
high mechanical forces acting in this area and that 
the fractures often are very comminuted which 
gives inferior stability to the osteosynthesis sys-
tem. One problem with the conventional screw 

  Fig. 38.6    Trochanteric fracture with screw plate after 
compression by weight bearing resulting in cutting 
through of the femoral head       
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plate for subtrochanteric fractures is that a distal 
fracture line transfers the dynamic screw plate to 
become a more static implant as the fracture is 
situated below the area for the gliding screw. This 
leads to complications associated with the static 
fi xations such as delayed healing, pseudarthrosis, 
breakage of the plate and cutting through of the 
femoral head by the screw [ 11 ,  17 ]. This has led 
to an increased use of long intramedullary nails 
with transverse fi xation screws in the distal part 
and a screw through the femoral head and neck 
in the proximal part. With this device also very 
long and comminuted femoral shaft fractures can 
be handled [ 16 ].   

    Weightbearing and Rehabilitation 

 The goal after a hip fracture is to rehabilitate the 
patient to the same functional level as before the 
fracture [ 5 ,  16 ]. A stable osteosynthesis system 
or a well-fi xed arthroplasty is a pre-requisite for 
this. The operation should allow direct postop-
erative weight bearing to start immediately the 
day after the operation (Fig.  38.7 ). This is pos-
sible for the majority of patients operated with 
osteosynthesis for femoral neck fractures as well 
as for those receiving an arthroplasty. The weight 
bearing by walking gives a physiological impac-
tion of the fracture and stimulates the bone heal-
ing process. The rule is immediate postoperative 
weight bearing. Furthermore elderly patients usu-
ally fi nd it diffi cult to have restricted weight bear-
ing and cannot handle crutches as young patients.

   As mentioned above for trochanteric fractures 
the majority can have full weight bearing whereas 
a small part of the fractures need more care due 
to very comminuted fractures. During recent 
decades successful rehabilitation programs have 
spread consisting of direct mobilisation in the 
hospital and continued walking rehabilitation in 
the patient’s own home [ 3 ,  28 ,  38 – 46 ].  

    Hip Fracture Audit 

 Due to the increasing burden on the health 
care system of the osteoporotic fractures in 
the elderly, particularly the hip fractures, it is 

very important to know the results of every-
day treatment on a national basis of these frac-
tures,. In Sweden, a national registration of 
hip fracture treatment called RIKSHÖFT was 
introduced in 1988 [ 16 ,  47 ]. This has spread 
internationally and in 1995 the Standardised 
Audit of Hip Fractures in Europe (SAHFE) 
was started based on the Swedish RIKSHÖFT 
experience [ 14 ]. 

 The pattern of living before fracture and post-
operatively up till 4 months after femoral neck 
(Fig.  38.8 ) or trochanteric fractures (Fig.  38.9 ) 
shows that of those patients coming from own 
home, the majority had returned there after 2–3 
weeks of treatment at the orthopedic depart-
ment. Actually, the mean hospitalisation time is 
now just below 10 days. The rest of the patients 

  Fig. 38.7    Weight bearing with quatrapeds. Direct post-
operative mobilisation and continued rehabilitation in the 
patients own home       
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are rehabilitated through an institution. This 
is mainly due to other diseases existing before 
the fracture. Within a month from the fracture 
the majority of the patients from own home or 
service house have returned to their previous 
place of living. Already after 2 months a very 
stable pattern of rehabilitation is apparent from 
the graph and at 4 months after the fracture, the 
majority of the patients are back in their pre- 
fracture way of living.

    Irrespective of the philosophy chosen for the 
treatment of hip fractures it is of utmost impor-
tance to be able to compare the results from the 
different treatment programs. Different countries 
have various traditions both socially and in medi-
cal treatment, but internationally comparisons 
will more rapidly bring out optimised ways of 
treatment that will be the solution to cope with 
the increasing amount of hip fractures during the 
coming decades (see   www.rikshoft.se    ).     
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