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Dislocation fracture of the femoral head in adult

Philippe Chiron  and Nicolas Reina
Orthopédie Traumatologie, Secteur A, Batiment riquet, étage 5, CHU Toulouse, Toulouse Cedex 9, France

• The smaller the head fragment, the more likely it is located at the bottom and in front of the 
femoral head, which then determines the most suitable approach.

• A CT scan is essential after reduction and before resumption of weight-bearing to verify 
the size and congruence of the fragments and whether there are foreign bodies and/or a 
fracture of the posterior wall.

• Classifications should include the size of the fragment and whether or not there is an 
associated fracture of the acetabulum or femoral neck (historical ‘Pipkin’, modernised 
‘Chiron’).

• In an emergency, the dislocation should be rectified, without completing the fracture 
(sciatic nerve palsy should be diagnosed before reduction). A hip prosthesis may be 
indicated (age or associated cervical fracture).

• Delayed orthopaedic treatment is sufficient if congruence is good. A displaced fragment 
can be resected (foreign bodies and ¼ head), reduced and osteosynthesised (⅓ and ½ 
head), and a posterior wall fracture reduced and osteosynthesised. Small fragments can be 
resected under arthroscopy. The approach is medial (Luddloff, Ferguson, Chiron) to remove 
or osteosynthesise ⅓ or ¼ fragments; posterior for ½ head or a fractured posterior wall. 

• The results remain quite good in case of resection or an adequately reduced fragment. 
Long-term osteoarthritis is common (32%) but well tolerated with a low rate of 
prosthetisation. Avascular necrosis remains a possible complication (8.2%). Sciatic nerve 
palsy (4% of fracture dislocations) is more common for dislocations associated with 
posterior wall fractures.

Introduction

In most instances, fractures of the femoral head are the 
consequence of a high-energy trauma with posterior 
dislocation of the femoral head. A concomitant fracture 
of the posterior wall of the acetabulum is frequent. These 
fractures are relatively rare; the literature mainly reports 
isolated clinical cases; therefore, individual surgeons have 
limited experience. This review of the literature enables a 
better analysis of the type of fracture and the course of 
action in case of emergency or delayed treatment.

Pathomechanics

For posterior dislocations, fracture patterns depend on 
the position of the limb in the axis of the femur on a hip 
flexed to 90° during high-energy compression (dashboard 
injury). It is the degree of adduction and internal rotation 
of the lower limb that determines the position and size 
of the fragments, whether or not there is an associated 
posterior wall fracture and whether or not there is truncal 
or radicular paralysis:

• In forced adduction, internal rotation, the compressive 
forces are parallel to the posterior wall, the dislocation is 
pure or with small osteochondral fragments released from 
the inferior internal part of the femoral head (1) (Fig. 1).

• In neutral adduction (0°), the compressive forces are 
perpendicular to the posterior wall, the dislocation is 
associated with a fracture of a large suprafoveal femoral 
head fragment (½) with or without fracture of the posterior 
wall of the acetabulum (1) (Fig. 2).

• In intermediate rotational positions, dislocation is 
associated with fractures of ¼ (infrafoveal) or ⅓ 
(suprafoveal) of the head which are located at the bottom 
and to the front; a posterior wall fracture could still occur 
(1) (Fig. 3).

• The sciatic nerve can be injured when there is an associated 
fracture of the posterior wall with a risk of truncal injury as a 
result of shearing by the detached wall fragment or radicular 
injury by traction of the nerve (1, 2, 3); the anatomy of the 
lumbar plexus and the path of the roots explain why the 
L5 root (external popliteal nerve (EPN)) is more sensitive to 
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stretching than the S1 root (internal popliteal nerve (IPN)) 
(2). For pure dislocations, the injury to the sciatic nerve may 
be truncal due to direct compression by the femoral head 
with ischaemia if reduction is delayed (1) or due to an injury 
by a fragment in the posterior wall (4, 5).
In exceptional cases, the dislocation can be anterior 
or inferior (6, 7, 8); a femoral head fracture without 
dislocation could still occur (9).

Classifications

• Pipkin (1957) classification (Fig. 4)
This simple historical classification is still the most widely 
used. It describes forms of isolated femoral head fractures 
(infrafoveal fragment Type I or Type II – suprafoveal) or 
associated with a posterior wall fracture (Type III) or with a 
femoral neck fracture (Type IV) (10, 11). However, the size 
of the infrafoveal fragments is poorly determined; the size 
is no longer specified when an acetabular or femoral neck 
fracture is associated.

• AO classification (1980)
It describes the infrafoveal fragments without specifying 
their size (C13) and the possible association with a cervical 
fracture (C3) (12); it introduces the notion of subchondral 

compression (C21). Association with a fracture of the 
posterior wall of the acetabulum is not included!

• Yoon classification (2011)
It individualises the infrafoveal fragments of a quarter 
(Type I) and a third of the femoral head (Type II) and 
the extrafoveal fragments of a half of the head (Type III) 
(13). Type IV, femoral head size reduction, has not really 
been observed. Associated fractures of the acetabulum or 
femoral neck are not included!

• Chiron (2013) classification (Fig. 4)
This classification is based on CT analysis of 75 consecutive 
cases. It combines the description of femoral head 
fragments of different sizes (loose bodies, ¼, ⅓, ½) which 
may be isolated (Group A; 35%) or associated with a 
fracture of the posterior wall of the acetabulum (Group 
B; 59%) or with a cervical fracture (Group C; 6%); the 
notion of small free osteochondral fragments (loose 
bodies) is introduced (Type I; 31%), that of femoral head 
compaction reintroduced (Type V; 1%) (1, 7, 14, 15). It 
enables specification of the choice between treatment 
by ablation and by screwing of the head fragments and 
examination of the long-term results. The frequency 
(59%) of associated posterior wall fractures is noteworthy 
(Park 44%) (16) (Figs 5 and 6).

Figure 1
Mechanism of pure or foreign body 
dislocation.

Figure 2
Mechanism of a pure suprafoveal fracture 
or a fracture associated with the posterior 
wall of the acetabulum.

Figure 3
Mechanism of an infrafoveal fracture of 1/4 
or 1/3 of the head.
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What to do in an emergency?

In case of a posterior dislocation, the pain is sharp, the 
classic position is flexion, adduction, internal rotation. 
Before reduction, EPN-type palsy with loss of toe extension 
and ankle flexion, isolated or associated with IPN palsy 
with loss of toe flexion and ankle extension should be 
verified.

An antero-posterior pelvic X-ray is sufficient in case of 
emergency to objectivise a hip dislocation with rupture of 
the cervico obturator line of Shenton: a head fracture (¼, 
⅓, ½) is visible on a dislocated hip (Fig. 7).

An emergency reduction of the dislocation is required, 
preferably within 6 h of the trauma, to limit the risk of 
femoral head necrosis and damage to the sciatic nerve by 
ischaemic compression (1, 17). The risks during reduction 
should be borne in mind: aggravation of chondral lesions, 
foreign bodies entrapped in the joint space, femoral neck 
fracture, especially with suprafoveal fracture (Pipkin II, 
Yoon III, Chiron IV) (18, 19, 20). Under anaesthesia, in the 
operating room, the classic Boehler manoeuvre or the Allis 
manoeuvre (18) (in dorsal decubitus on a hard surface, 
with counter-pressure on the anterior superior iliac crests, 
traction is performed in the axis of the femur, with the 
hip and knee in 90° flexion, and the limb adducted and 
internally rotated) may be used preferentially.

There are several possibilities at this stage:

- The reduction is stable: control radiography confirms 
adequate reduction; the patient is placed on non-
weight-bearing restriction before a delayed CT 
scan is performed to analyse the size, position and 
congruence of the post-reduction fragments and the 
presence or absence of intra-articular foreign bodies 
(this examination is essential); it makes it possible to 
adjust the course of delayed action to be taken.

- Reduction is uncontrollable: this occurs most often 
when there are associated posterior wall fractures 
(Pipkin III, Chiron B). Temporary traction or an open 
procedure should be discussed immediately.

- The dislocation is irreducible (21): The reduction 
technique is wrong! A surgeon in training should not 
hesitate to call a more experienced surgeon to the 
rescue! This can also be observed in isolated fractures 
of the third or half of the femoral head (Pipkin I & II, 
Chiron A III & IV); the cancellous bone of the femoral 
head then creates a notch with the posterior wall which 
can be responsible for a fracture especially in type IV 
(21). An open reduction by posterior approach must 
be performed with reduction and osteosynthesis of the 
fragment as described in the following section (22).

- Iatrogenic femoral neck fracture: A total hip 
arthroplasty is to be planned as an emergency or 
delayed measure (23); a few clinical cases of rescue 
have been described (24, 25).

Figure 4
Classification of Pipkin 1957 and Chiron 2013.
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Secondary treatment

When a stable reduction has been obtained in an 
emergency, a decision should be made for further 
management: orthopaedic treatment, removal of foreign 
bodies or the loose fragment of the femoral head, 
osteosynthesis, reduction, total hip replacement. The 
course of action is based on the evaluation of an early CT 
scan (1, 26, 27): this examination, which is essential today, 
reveals entrapped foreign bodies that are not visible on 
standard X-ray and enables assessment of the congruence 
of the loose fragment, the size and position.

- Orthopaedic treatment consists of 2 months of non-
weight-bearing followed by progressive weight-
bearing, based on satisfactory control radiographies; 

it is intended for cases of reduction with perfect 
congruence (Fig. 8).

- Removal of foreign bodies is essential before weight-
bearing; arthroscopy with decoaptation of the joint 
space is the ideal way to remove entrapped foreign 
bodies (28, 29, 30, 31) (Fig. 9); a simple lavage can be 
effective (32).

- A displaced ¼ or ⅓ fragment after reduction can 
be resected (1, 7) (Fig. 10) or reduced/screwed 
(29); nowadays, screw osteosynthesis is done with 
Erberth-type double-compression pin-guided screws 
(30, 33, 34, 35, 36) (Fig. 11); it may be wise to use 
resorbable screws. Arthroscopy is more difficult 
for ablation or osteosynthesis of ⅓ or ¼ fragments 
located inferiorly and anteriorly on the head (28, 29, 
30, 37). A posterior approach requires reluxation of 
the hip and provides reduced access to the lower, 
anterior part of the femoral head (38). An anterolateral 
or anterior approach provides better access (35, 36, 

Figure 5
Pipkin III, Chiron 3B good congruence.

Figure 6
Pipkin II, Chiron 4C: neck fracture.

Figure 7
AP view; dislocated head: Pipkin 1, Chiron 3A.

Figure 8
Pipkin 1, Chiron 3A good congruence.
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39). Ludloff medial approaches, modified by Ferguson 
(40, 41), which pass between the adductor longus/
brevis and magnus provide sufficient access for 
ablation or osteosynthesis, but the view is limited, 
the obturator nerve is in the line of approach. The 
medial hip approach (33, 42) which passes in front 
of the adductors is perfectly adapted to this type of 
procedure; it provides a wide direct view, leaving the 
obturator nerve protected by the adductor longus 
muscle (Fig. 12).

- A ½ head fragment displaced after reduction can be 
screwed in; in that case, a posterior approach is more 
suitable; it is best to avoid a double traumatic posterior 
and surgical anterior dislocation.

- When there is an associated wall fracture, it must be 
reduced and stabilised by osteosynthesis. A posterior 
approach is then required. Osteosynthesis is applicable 
in some cases with cervical fracture (43).

- A hip prosthesis may be indicated when the subject 
is elderly, the bone porotic, and there is an associated 
Garden III or IV cephalic fracture (44).

- Sciatic nerve palsy (1, 2): If the external popliteal 
nerve is affected in isolation (24% of Pipkin 3 and 
Chiron group B), in most cases, the radicular lesion 
is a neurapraxia or axonotmesis (45). Spontaneous 
recovery, which occurs in 82% of the cases, should 
be allowed. In case of an EPN + IPN lesion, radicular 
damage with neurotmesis type lesions of the EPN 
fibres: transfer of the posterior leg muscle tendon if 
there is no recovery after 1 year.

Delayed treatment

A malunion of the femoral head created by consolidation 
of a Type 2 or 3 (quarter and third of the femoral head) 
fragment in a poor position is responsible for groin pain 
in the region of the adductor muscles and a possible 
sensation of adhesion. Secondarily, the shape of the 

Figure 9
Chiron 1A: loose bodies, arthroscopic resection.

Figure 10
Pipkin I, Chiron 2A: resection of the fragment.

Figure 11
Pipkin I, Chiron 3A: Herbert screwing.

Figure 12
Medial approach view.
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femoral head can still be regularised by a medial approach 
with good functional results (1, 46) (Fig. 13).

Results

The analysis of the results is based on publications after 
the year 2000 concerning over 10 cases with at least 3 
years of follow-up, that is, 195 cases of all types (excluding 
femoral neck fractures) with a mean follow-up of 34 
months (20–45 months) (7, 16, 40, 47) including: 16/195 
cases of necrosis (8.2%), 64/195 cases of arthrosis visible 
on radiography (32%), 44/195 (22.5%) cases of secondary 
total hip replacement (THR) for arthrosis and necrosis. The 
incidence of sciatic nerve palsy could be 4% (48).

Only Type III Pipkin, Chiron IV (1 case A, 1 case B, 1 case 
C) ½ femoral head fractures led to emergency THR (1).

The overall percentage of osteoarthritis is high, but 
osteoarthritis is relatively well tolerated with an Excellent 
Epstein score, and good for Park of 71% (16), 74% for 

Xiao (49) and 78% for Tonetti (7); a THR percentage of 
22.5% for necrosis and arthrosis with many cases of 
good tolerability of osteoarthritis (1). Cases treated by 
orthopaedics provide equivalent results to those treated 
by ablation or osteosynthesis, provided that the reduction 
is adequate and no foreign bodies are entrapped (50). 
Foreign body or ¼ head fragment ablation (Chiron I and 
II) consistently yields good long-term results (7, 40, 42). 
Group III (⅓) with screws had the longest retrospect with 
the highest percentage of THR (39–45%), but in the series 
examined (1, 7, 33), few cases were reduced and screwed, 
the approaches were not very suitable, the reductions 
were inadequate. However, it seems that reduction and 
screwing of this Chiron III type is the best solution, which 
is increasingly used thanks to the contribution of CT, 
compression screws and anterior or medial approaches 
(16, 33, 35, 40, 51). The existence of an associated 
posterior wall fracture is not a serious factor if the fractures 
are adequately reduced and osteosynthesised (1, 7, 52).

Figure 13
Malunion; late medial approach resection.

Figure 14
Flowchart: How to deal with.
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Summary

The current approach can be summarised as follows  
(Fig. 14):

• In an emergency, the dislocation must be reduced; if 
reduction is impossible, a surgery is required. Beware of 
iatrogenic femoral neck fractures!

• For delayed treatment:
	○ A CT scan is essential before treatment.
	○ Congruence is satisfactory: orthopaedic treatment
	○ Intra-articular small loose bodies: ablation under 

arthroscopy
	○ Displaced ¼ head fragment: ablation (arthroscopic) 

or medial or antero medial screwing
	○ Displaced ⅓ head fragment: medial or antero-

medial screwing
	○ Displaced ½ head fragment: posterior screwing
	○ Fracture of the posterior wall of the acetabulum: 

posterior osteosynthesis
	○ Femoral neck fracture: osteosynthesis or THR
	○ EPN palsy: wait for recovery.
	○ EPN + IPN palsy: Wait for 1 year and then anterior 

transfer of the posterior tibial muscle.
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