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Clinical and radiological outcome of surgical fixation of femoral
head fractures
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Background
Up to 16% of hip dislocations have associated femoral head fractures, but if
incongruency and instability of hip occurred this is an indication for surgery;
intervention could range from excision of the fractured part, fixation, or even
total hip replacement. Approaches may be anterior or posterior or
transtrochanteric. Except for the surgical dislocation of the hip these
approaches give limited exposure; surgical dislocation gives access to 360° of
the head femur.
Patient and methods
A retrospective study for prospectively collected data, started by 23 cases and after
exclusionof those cases treated conservatively or by excision, or any intervention other
than fixation, therewere12cases leftonwhich thestudywasconducted.Thestudywas
held in Cairo University Hospital on 12 patients with traumatic femoral head fracture
treated surgically by reduction and fixation, between November 2012 and June 2016.
Results
According to Matta reduction criteria, 11 cases had anatomical reduction, one case
with imperfect reduction, according to Matta radiographic criteria at follow-up, four
cases with excellent score, five cases with good score, three cases with poor score,
according to Merle d’ Aubigne and Postel criteria, four cases with excellent score,
five cases with good score, one case with fair score, and two cases with poor score.
Conclusion
Surgical hip dislocation allows inspection of the entire femoral head and the full
circumference of the acetabulum for rigid fixation and debridement, with low
incidence of avascular necrosis, while anterior Heuter approach to the hip joint
is a simple, adequate, muscle-preserving, and viable option for open reduction and
internal fixation of femoral head fractures with early rehabilitation.
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Introduction
Femoral head fractures occur in about 16% of hip
dislocations have associated femoral head fractures [1];
surgical intervention is indicated when there is hip joint
instability or joint incongurance. Many approaches were
described to treat fracture of the head femur: anterior,
posterior, or even surgical hip dislocation which gives
accessibility to the whole head [2].

In the absence of randomized, controlled data, the
choice of surgical procedure (which femoral head
fragments should be fixed and what influence does
an associated acetabular fracture have on this decision)
and the choice of surgical approach is controversial [3].

Most of femoral head fractures are treated operatively,
but this decision is influenced by patient factors and by
the nature of the fracture. Patient factors include
physiological age, level of activity, bone quality, and
associated comorbidities [3]; fracture type also affects
the decision as for Pipkin type II, III, IV and displaced
Wolters Kluwer - Medknow
Pipkin type I surgical reduction and fixation should
be done if possible [4,5]. Anterior, posterior, and
transtrochanteric surgical approaches have been
proposed, but the exposure is limited with classical
approaches, as the head of femur should be exposed
without endangering the blood supply.

Many hip dislocations have associated fractures,
particularly of the femoral head, acetabulum, femoral
neck, and shaft. In a series of 238 posterior hip
dislocations, Brumback et al. [6] reported a 7%
incidence of an associated femoral head fracture.
The primary goal in treating these injuries is a rapid
concentric reduction of the femoral head within a
stable acetabulum that is free of soft-tissue debris or
bone fragments. In all hip dislocations, it is critical to
DOI: 10.4103/eoj.eoj_78_17
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evaluate the femoral neck for the presence of a fracture.
Once this is excluded, emergent reduction is warranted
to reduce ischemia time [7], preferably within 6–12 h
from the time of injury [8]. Postreduction imaging
including an axial computed tomography (CT) scan
with 2mm cuts is necessary to ensure concentric
reduction.

Pipkin type I or II femoral head fractures, free, or
nonreduced fragments that remain after reduction
must be excised or reduced and stabilized to
avoid early post-traumatic arthrosis [7]. Historically,
recommendations have included excision of large
fragments, up to one-third of the femoral head [9].
However, because the entire acetabulum is involved in
weight bearing [10], the fragment that is amenable
to fixation should be rigidly fixed and that small
fragments can be excised [7] (Table 1).
Patients and methods
A retrospective study for prospectively collected
data, started by 23 cases and after exclusion of
those cases treated conservatively or by excision,
or any intervention other than fixation there
were 12 cases left on which the study was
conducted. Fully informed Consent was obtained
from all patients. The treatment protocol and the
surgical procedure was approved from the ethical
committee of our institution and followed the
international standards.
Figure 1
Evaluation of the patient
Patients were evaluated in the emergency department
and basic trauma life support was adopted;
primary radiological survey was done; and first-aid
measures were performed. After stabilization of the
patient, further management was performed; femoral
head fracture with coexistent hip dislocation is a true
emergency in orthopedic trauma and urgent reduction
should be performed.

History taking including mode of trauma, clinical
examination including examination of the integrity
of neurovascular bundle and radiological assessment
Table 1 Pipkin femoral head fracture classification [7]

Type I Hip dislocation with femoral head fracture caudad
to the fovea

Type II Hip dislocation with femoral head fracture
cephalad to the fovea

Type III Type I or type II injury associated with fracture of
the femoral neck

Type IV Type I or type II injury associated with fracture of
acetabular rim
(pelvis anteroposterior, inlet, outlet, Judet views and
CTscan), and laboratory investigationswere carried out.

The fracture was classified according to Pipkins
classification (five patients had Pipkins type I
fracture, four type II, three type IV), nine were men
and three were women, the age ranged from 22 to 47
years (mean age was 32.25 years), with a follow-up
period that ranged from 12 to 61 months (the mean
follow-up period was 35.83 months), mode of trauma
was motor car accident in eight patients, fall from a
height in three patients, and motor bike accident in one
patient, associated with fractured pelvis in three cases,
fractured femur in four cases, abdominal exploration in
three cases transverse fracture acetabulum with
posterior wall in one case, posterior wall acetabulum
in one case, anterior column acetabulum in one case,
with fracture fibula, tibia, metatarsals in other cases,
impaction of the head occurred in two cases, and
comminution of the head fragment occurred in three
cases, surgical hip dislocation was performed in nine
cases, anterior approach in three cases.
Operative technique: for surgical hip dislocation
With the patient positioned in lateral decubitus,
under spinal or general anesthesia, a posterior
Kocher-Langerbeck approach is done, and the
posterior part of the gluteus medius is exposed
together with the vastus lateralis, then the
osteotomy is fashioned so as the proximal part is
thick and stops at the upper border of the quadratus
femoris, the capsule is exposed after retracting the
tendon of piriformis (Fig. 1).

The capsule is opened in a Z-shaped fashion extending
proximally from the edge of the retracted piriformis
and distally to the level of lesser trochanter, after the
capsule is opened dislocation could be possible by
external rotation and flexion; head is exposed and
Trochanteric osteotomy: the proximal interval is between the pirifor-
mis tendon and the gluteus medius [11].
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the joint could be examined (Fig. 2). Any loose
particles or even labral tear can be managed in
addition to the reduction of the fracture part and
fixation may be done by headless screws or
countersinking small fragment screws; then the hip
joint is reduced and the capsule is repaired after
irrigation of the joint by saline, the trochanteric
osteotomy s reduced and fixed by 3.5 or 4.5 screws
(Fig. 3).
Figure 2

The Z-shaped capsulotomy incision [11].

Figure 4

A 23-year-old male with motor car accident reduced and fixed throug
preoperative radiograph, (c) postoperative radiograph.
For anterior approach
With the patient supine under general or spinal
anesthesia, a sand bag is used to elevate the affected
side; the anterior superior iliac spine is identified and
the skin incision is fashioned below and laterally the
anterior superior iliac spin for 10 cm length, opening
the tensor fascia lata fascia the interval between the
tensor fascia latta and sartorius is identified. The tensor
fascia lata with gluteus medius and minimus laterally
and the sartorius and reflected head of rectus femoris
exposing the direct head, and dissecting the direct head
exposing the capsule which is opened in an H-shaped
manner. The fracture site is exposed by manipulating
the hip and with some traction then reduction and
fixation of the fracture, irrigation of the joint, closure of
the capsulotomy, subcutaneous, and the skin were
achieved (Fig. 4).
Figure 3

A 22-year-old male patient with fracture head femur, after falling from
a height fixed through surgical hip dislocation. (a) Preoperative
computed tomography, (b) preoperative radiograph, (c) postopera-
tive radiograph.

h anterior approach. (a) Preoperative computed tomography, (b)



Table 2 Evaluation criteria of radiological and follow-up
scores

Matta reduction criteria

Anatomical 0–1mm displacement

Imperfect 2–3mm displacement

Poor >3mm displacement

Surgical secondary
congruence

–

Matta radiographic criteria follow-up

Excellent Normal appearance of the hip

Good Mild changes, small osteophytes,
moderate (1mm)
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Postoperatively
The patient is mobilized immediately, no weight
bearing for 3 weeks was advised, crutch ambulation
training with partial weight bearing is instituted for
3–5 weeks, strengthening and motion exercises are
instituted and encouraged. Low molecular weight
heparin is given for thromboprophylaxis during
hospitalization until the patient is mobile, and is
continued for 4 weeks. Indomethacin SR 75mg
daily is initiated postoperatively for heterotopic
ossification prophylaxis.
narrowing of joint and minimum
sclerosis

Fair Intermediate changes, moderate
osteophytes,

moderate (<50%) narrowing of the
joint and moderate sclerosis

Poor Advanced changes, large
osteophytes, severe (>50%)

narrowing of the joint, collapse or
wear of the femoral head, and

acetabular wear

Merle d’ Aubigne and Postel criteria

Pain

None 6

Slight or intermittent 5

After walking but
resolves

4

Moderately severe but
patient is able to walk

3

Severe, prevents
walking

2

Walking

Normal 6

No cane but slight
limp

5

Long distance with
cane or crutch

4

Results
The study was conducted on 12 patients with fractured
head femur treated surgical reduction and fixation, nine
were men and three were women, the age ranged from
22 to 47 years old (mean age was 32.25 years), with a
follow-up period that ranged from 6 to 61 months
(the mean follow-up period was 35.83 months). The
cases were assessed according to Matta criteria
of reduction and radiological follow-up; also the
functional outcome was assessed according to Merle
d’ Aubigne and Postel criteria (Table 2) [12].

According to Matta reduction criteria, 11 cases had
anatomical reduction, one case with imperfect
reduction, according to Matta radiographic criteria at
follow-up: four cases with excellent score, five cases with
good score, three cases with poor score; according to
Merle d’ Aubigne and Postel criteria: four cases with
excellent score, five cases with good score, one case with
fair score, two cases with poor score (Table 2) [12].
Limited even with
support

3

Very limited 2

Unable to walk 1

Range of motion

95–100% 6

80–94% 5

70–79% 4

60–69% 3

50–59% 2

<50% 1

Clinical grade

Excellent 18
Complications
Osteoarthritis

Osteoarthritis occurred in five patients; it varied
from minimal reduction of joint space to severe
osteoarthritic changes. Three cases were treated with
conservative measure, one case occurred after avascular
necrosis of the posterior wall of the acetabulum which
needed eventually total hip replacement, another one in
an epileptic case suffered from refracture of the femoral
head and was revised by total hip replacement.
Good 15,16,17

Fair 13,14

Poor <13

Infection

Occurred inonly one case of amalepatient of 23 years old,
who suffered from fracture tibia, underwent abdominal
exploration and splenectomy, with excellent result
of immediate postoperative reduction. He developed
infection on the third week postoperative, underwent
three sessions of debridement, infection resolved, but
osteoarthritis developed and the patient developed fair
functional outcome.
Avascular necrosis

Occurred in one patient, male, 33 years old, had type IV
fracture head femur, associated with transverse posterior
wall fracture acetabulum, fracture pelvis, and metatarsal
heads, treated by surgical hip dislocation,with anatomical
postoperative radiographs,developedavascularnecrosisof
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the posterior wall acetabulum, subluxed hip and
osteoarthritis (Fig. 5).
Refracture and dislocation

Occurred in one patient, male, 22 years old, epileptic
(the injury occurred during a fit), and an addict, treated
by surgical hip dislocation (Fig. 6).
Heterotopic ossification

Occurred in two cases, both cases had done surgical hip
dislocation, both were Brooker’s type II, both were
treated conservatively, with final functional outcome
being excellent and good (Fig. 7).
Discussion
Femoral head fractures are uncommon injuries with a lot
of unsolved controversies regarding their management
[13]. Although conservative management is left for
nondisplaced infrafoveal fractures, operative inter-
vention is otherwise indicated. The choice of the
approach is a major issue of debate. Several authors
have previously recommended a posterior approach for
reduction and fixation. They were concerned about
preserving the remaining anterior blood supply of the
femoral head. They argued that the posterior injury had
already disrupted the posterior supply and an anterior
approach would leave the head completely avascular [9].
In contrast, anterior approaches arenowcoming in favor,
supported by thework ofGanz et al. [14] on the anatomy
of the blood supply of the femoral head. Anterior
surgical hip dislocation and modified Smith-Peterson
approaches are now the most widely used approaches.
Figure 5

Avascular necrosis of posterior wall acetabulum.
In this study, we tried to present our results in the
operative management of femoral head fractures. We
used surgical hipdislocation in eight patients andHeuter
approach in four patients. Surgical hip dislocation has
the advantage of giving us 360° access to the femoral
head allowing accurate reduction and rotational
alignment of the femoral head as well as elevation of
impaction fractures. In addition, assessment of the
femoral head vascularity can be documented.
Moreover, direct visualization inside the acetabulum
helped to debride the joint of any loose fragments and
to assess the reduction of associated acetabular fractures.
We found that the approach is particularly valuable in
cases with associated acetabular fractures. As this
approach uses the same skin incision as the Kocher-
Langenbeck approach, simultaneous access anterior to
the femoral head fracture and posterior to the column
andwall allowed thewhole injury to be treated utilizing a
single approach; impaction fractures of the superior head
in conjunction with an anterior dislocation, though
rare, are frequently misdiagnosed [15]. Subchondral
depression is common, and although detectable
on MRI, is rarely observed on CT scan [16]. These
subchondral depression injuries portend a poor
prognosis by creating abnormal contact forces in the
remaining articular cartilage, which predisposes to early
arthrosis [17]. Direct evaluation of these fractures is also
facilitated using a surgical hip dislocation procedure
rather than an anterior approach. Defects larger than
2 cm2 significantly increase contact stresses [17] andmay
be treated with elevation and bone grafting. In the
absence of an acetabular fracture, this approach also
allows direct assessment of the labrum, which may be



Figure 6

Redislocation after epileptic fit.

Figure 7

Heterotopic ossification Brooker’s type II.
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fixed if possible or even excised. Heuter approach is a
more limited approach through which the head cannot
be dislocated.However, it is a very useful approachwhen
dealingwithminimallydisplacedfractures as appreciated
from the postreduction CT scan. It has the main
advantage that no single muscle is cut, it is a
completely muscle-preserving approach. This is
reflected in the more rapid postoperative rehabilitation
and function restoration. In cases with associated
acetabular fractures, large displaced head fractures
and/or femoral head impaction, these are better
managed through the more extensile surgical
dislocation approach. Osteoarthritis and avascular
necrosis are the main complications associated with
this type of injury. Their incidence has been
controversial through the literature. Giannoudis et al.
[18] in their systemic review paper have found their
incidence to be 20 and 11.9%, respectively.
According to Matta reduction criteria, 11 cases
had anatomical reduction, one case with imperfect
reduction, and according to Matta radiographic
criteria at follow-up, four cases with excellent score,
five cases with good score, three cases with poor score,
according to Merle d’ Aubigne and Postel criteria, four
cases with excellent score, five cases with good score,
one case with fair score, and two cases with poor score.

Epstein et al. [9] reviewed a series of 10 patients all
treated through anterior approach but all of them got
poor results. So Epstein et al. [9] recommended
posterior approach for the treatment of posterior
fracture dislocation hip with head fracture and Ganz
et al. [14] reported on 213 surgical hip dislocations
followed for at least 2 years, and though none have
shown signs of avascular necrosis, these were elective
procedures without preceding trauma, and the results
may not be directly applicable in the setting
of a fracture dislocation, once the femoral head
fracture is stabilized and the labrum is assessed, hip
stability can be assessed by direct visualization and
manipulation under anesthesia. Gardner et al. [11]
have used surgical hip dislocation in five patients
with excellent results and no avascular necrosis.

The use of the direct anterior approach for open
reduction and internal fixation of femoral head
fractures, the approach is simple, straightforward,
and atraumatic. The exposure provided was adequate
to obtain reduction and fixation. Benefits of the
approach include its lack of muscle detachment.
Neither the tensor nor the abductors need to be
released, there are no osteotomies performed. The
lateral femoral cutaneous nerve was easily avoided
and spared. The joint can be reached in just few
minutes leaving more time for reduction and fixation
[19]. This approach also give accessibility for reduction
and fixation of fracture neck femur, which would be an
efficient way to obtain an open reduction [20].

Neither the trochanteric flip nor the anterior approach
seems to put in more danger the femoral head blood
supply compared with the posterior one, with the
former giving promising long-term functional results
and lower incidence of major complication rates [20].
Conclusion
The main indication of surgical intervention for
femoral head fracture is joint incongruence or
instability. Surgical hip dislocation gives accessibility
to the whole circumference of the head femur in
addition to full examination of the joint for rigid
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fixation and debridement while minimizing the risk of
avascular necrosis. Besides, the anterior approach to the
hip joint is a simple, adequate, and dependable option
for open reduction and internal fixation of femoral
head fractures, which gives accessibility to neck femur
in addition to open reduction and internal fixation, and
muscle-preserving with early rehabilitation, but limited
exposure.
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