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Fractures of the femoral head:
what are the reasons for poor outcome?

Femur bas1 kiriklari: Tedavi stratejisi ne olmalidir?

Mert OZCAN, Cem COPUROGLU, Kenan SARIDOGAN

BACKGROUND

In this article, we aimed to discuss treatment strategies in
fracture of the femoral head, which is a very rare injury.

METHODS

We reviewed five patients (six fractures) who admitted to
our emergency department due to femoral head fracture
between March 2006 and December 2007. Functional out-
comes of the patients who were treated operatively and
nonoperatively were compared.

RESULTS

Half of the fractures were treated nonoperatively and half
of them surgically. We observed a rate of 50% excellent
to good results. Avascular necrosis developed in a patient
with bilateral injury. The functional results were poor for
this patient. Early posttraumatic arthritis was observed in a
patient who was treated surgically; this patient had moder-
ate results.

CONCLUSION

We should aim at anatomic reduction of the fragments with
minimum soft tissue injury. The best approach should be
chosen for excellent view of the fragments. We should not
forget that half of these patients will have a poor outcome
despite all treatment strategies.

Key Words: Femur head; fracture; Pipkin; outcome.

AMAC

Bu yazida, ¢cok nadir bir yaralanma olan femur basi kirikla-
rinda tedavi stratejilerinin tartigilmasi amaglandi.

GEREC VE YONTEM

Mart 2006 ile Aralik 2007 arasinda acil servise femur basi
kirig ile bagvuran bes hastanin alt1 kirigi incelendi. Cerra-
hi ve cerrahi dig1 yontemlerle tedavi edilen hastalarin fonk-
siyonel sonuglar1 karsilastirildi.

BULGULAR

Hastalarin yaris1 cerrahi yontemle, yarisi da cerrahi dist
yontemlerle tedavi edildi. Miikemmel ve iyi sonuglarin
oran1 %50 bulundu. iki tarafli yaralanmasi bulunan hastada
avaskiiler nekroz gelisti. Bu hastada fonksiyonel sonuglar
kéti bulundu. Cerrahi ile tedavi edilen hastalardan birinde
erken posttravmatik artrit goriildii, bu hastanin fonksiyonel
sonuglar1 orta bulundu.

SONUC

Minimum yumusak doku travmasi ile anatomik rediiksiyo-
nun saglanmasi bu kiriklarin tedavisindeki amacimiz olma-
lidir. Pargalarin en iyi goriintiisii hangi yaklagimla saglana-
caksa o yaklagim tercih edilmelidir. Su unutulmamalidir ki,
tlim tedavi segeneklerine ragmen bu hastalarin fonksiyonel
sonuglar1 kot olabilmektedir.

Anahtar Sézciikler: Femur basi; kirik; Pipkin; sonuglar.

Femoral head fractures are seen in multitrauma-
tized patients, especially after motor vehicle accidents.
[ They are very rare injuries. Keely and Lipscomb®
reported that the occurrence rate of femoral head frac-
ture is two cases per one million per year. Therefore,
more attention should be paid to the treatment of these
patients.

The most common mechanism is dashboard inju-
ries, in which the forces are transmitted through the
shaft of the femur to the femoral head and acetabulum.
I Traumatic posterior hip dislocations and femoral
head injuries are common in this type of injury.’® The
association of traumatic hip dislocation and femoral
head fracture is variable in the literature (4-17%).412
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Treatment strategies in femoral head fractures are
also controversial due to the low incidence of these
fractures and the different classification systems used
in the literature."-'*!

In the past 20 months, we had six cases of femo-
ral head fracture with or without acetabulum fracture.
This is a very high incidence in this short time period.
Therefore, we decided to discuss the treatment strate-
gies based on our own experience to help optimize the
treatment strategies of these fractures, in view of the
controversies remaining in the literature on the clas-
sification and outcome of these injuries.

MATERIALS AND METHODS

We reviewed five patients (six fractures) who ad-
mitted to our emergency department due to femoral
head fracture between March 2006 and December
2007. Medical data and radiographs including com-
puterized tomography (CT), bone scan and magnetic
resonance imaging (MRI) of the patients were re-
viewed for analysis. During the last follow-up, femo-
ral head viability was investigated with MRI or bone
scan. Each fracture was classified according to Pip-
kin,!'"¥ Brumback!3! and AO!¥ classifications in order
to evaluate the patients more precisely. Functional
outcome was evaluated with the Merle d’ Aubigne and
Postel scorel'® and the Thompson and Epstein score.
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(171 The Merle d’Aubigne and Postel score evaluates
the hip function in three categories: pain, mobility and
walking, with each section having a maximum score
of 6 points. Eighteen points indicate excellent, 15-17
points good, 12-14 points fair, and <12 points poor
results. The Thompson and Epstein score evaluates
functional and radiological outcome. Numeric scores
are not used in this scoring system. Each of the func-
tional and radiological outcome measurements are de-
scribed as excellent, good, moderate or poor.

Complications like heterotopic ossification, avas-
cular necrosis (AVN) and posttraumatic arthritis were
also documented.

RESULTS

Five patients with six femoral head fractures were
treated in our hospital between March 2006 and De-
cember 2007. Three of the fractures were stable with
minimum displacement; therefore, they were treated
nonoperatively (Figs. 1, 2), while three of them were
treated with open reduction and internal fixation
(ORIF) (Fig. 3). The average age at the time of injury
was 28 (20-36) years. Most of the fractures were due
to traffic accident; only one patient sustained injury
from a motor vehicle accident. The fractures were
classified and are summarized in Table 1 according to
AOQO, Brumback and Pipkin classifications. All femo-
ral head dislocations
were reduced within the
first 24 hours. We used
Kocher-Langenbeck
approach. The mini-
mum follow-up was
16 months. One type I
and two type II fracture
dislocations according
to Pipkin classification
were treated nonop-
eratively. Two patients
with Pipkin type II and
one patient with type IV
injury were treated with
ORIF.

The overall out-
comes were excellent-
good in 3 fractures, fair
in 1 and poor in 2 (Table
1). No sciatic nerve in-
jury, deep wound infec-
tion or heterotopic os-
sification was observed.
AVN was seen in 2 hips.
This patient had bilater-
al injury and was treated
nonoperatively. This pa-

Fig. 1. This 21-year-old male patient was treated conservatively. Preoperative X-ray (a) and CT
(b) of the patient showed the fractures on both sides (arrows). After one-year follow-up,
we observed that the fractures were united (c); however, bilateral avascular necrosis of
the femoral head was observed in the patient as seen in MRI (d). This patient had poor
functional outcome.
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Fig. 2. This 29-year-old male patient was treated conservatlvely Preoperative X-ray (a) and CT (b) of the patient showed Pipkin
type II fracture (arrow). This patient healed without any complication with excellent functional outcome.

tient also had bilateral deep vein thrombosis despite low DISCUSSION

molecular weight heparin prophylaxis. All the fractures Femoral head fractures are serious injuries. They
were united. In one of the operated patients, early post-  are commonly seen after high-energy trauma follow-
traumatic arthritis developed. This patient is still being  ing traumatic hip dislocation. Femoral head fracture
followed, and may require arthroplasty in the future. dislocations are one of the few orthopedic emergen-

Fig. 3. This 20-year-old female patient had fracture dislocation of the hip joint. She had both acetabular fracture and fracture of
the femoral head (Pipkin type IV). (a) The initial X-ray of the patient before the reduction of the hip joint. After reduction,
we observed displaced femoral head fracture (b, ¢). Figs. (d-f) are intraoperative photographs of the patient. The fracture,
reduction and fixation with two countersunk screws are seen. Figure (g) and (h) are postoperative X-rays of the patient.
The anatomic reduction and fixation of the fragment can be seen. Postoperative CT also supports the quality of fixation (i).
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Table 1. Demographic data and results of the patients
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No Age/Sex Pipkin/Side Brumback AO Treatment  Approach Complication Follow-up M. d’Aub. T&E
1 29/'M II/R 2A C13  Nonoperative - - 28 m Excellent Excellent
2 34/M II/R 2B C13 ORIF KL PTA 16 m Fair Fair
3 36/M II/L 2A Cl13 ORIF KL - 16 m Good Good
4 20/F IV/L 2A C13 ORIF KL - 32m Excellent Excellent
5 21/M II/L 2A C13  Nonoperative - AVN 16 m Poor Poor
5 21/M I/R 1A C12 Nonoperative - AVN 16 m Poor Poor

M. d’Aub: Merle d’Aubigne score; T&E: Thompson and Epstein score; M: Male, F: Female;

PTA: Post traumatic arthritis; AVN: Avascular necrosis; m: Months.

cies, and reduction must be done as soon as possible
under general anesthesia with good muscle relaxation
to prevent further damage. After reduction, careful ex-
amination on small-cut CT scans should be performed
for reduction quality, comminution and free intraar-
ticular fragments.!"8 MRI could also be added to the
diagnostic tools for further evaluation of soft tissues,
blood flow to the femoral head and cartilage damage.
119201 The information provided by these radiologic di-
agnostic modalities allows a complete understanding
of the fracture pattern for the planning of further treat-
ment.

Data about the outcome of the femoral head frac-
tures reported in the literature are not evident. Similar
to the literature, our series of femoral head fractures
involved different fracture types and different treat-
ment modalities. Since this trauma is rarely seen, the
published series are small in number (5 patients in our
series); Henle®?!! reported 12 patients over an 8-year
period. Therefore, making a statistical analysis or any
recommendation is almost impossible. For the same
reason, prospective trials regarding outcome and treat-
ment modalities are also not possible.

Definitive treatment should be planned according
to the expectations, physiological status and well-be-
ing of the patient. Conservative treatment is accepted
only when postreduction CT demonstrates anatomical
reduction.?! Closed nonoperative treatment can be the
best option for Pipkin type I and type II fractures. If
closed reduction is not appropriate, ORIF should be
the choice of treatment, excision of the fragments is
the worst of all.l"! These fractures are intraarticular
fractures requiring anatomical reduction and stable
fixation. Most of the patients will benefit more or less
from surgical treatment. However, surgical treatment
has some disadvantages. According to the literature,
excellent and good results in Pipkin type I and type 11
fractures are achieved in more than 75% after closed
treatment, while ORIF yields similar results in 65%
of the cases. However, good or excellent results are
achieved in only 50% of cases after excision of the
fragments‘[&‘),l 1-13,22-27]

Over the past decades, rates of excellent or good
results of 40-70% have been published in the litera-
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ORIF: Open reduction internal fixation; KL: Kocher-Langenbeck;

ture.[®22242831 Our rate of excellent and good results
was 50%, which was similar to the literature. Two of
the three patients who had excellent and good results
were treated with ORIF. On the other hand, AVN was
seen in two fractures; this patient was treated con-
servatively and had poor results. Therefore, we can
say that the treatment modality is not associated with
functional outcome in these injuries.

One of the factors affecting the outcome is surgical
exposure. Although initial damage to the cartilage is
the main factor in the determination of final outcome
in femoral head fractures, poor results in many cases
are related to the difficulties encountered in obtain-
ing adequate exposure, reduction and osteosynthesis.
(I Three surgical approaches are advocated in the lit-
erature: anterolateral (Watson-Jones),?>**3?! anterior
(Smith-Patterson)?#?>31 and posterior (Kocher-Lan-
genbeck).[?! Anterior approaches are related with high
rates of heterotopic ossification, but obtain an opti-
mal exposure of the fragments of the femoral head.l"
Swiontkowski et al.?¥] compared anterior versus pos-
terior approach in the treatment of Pipkin type I and
II fractures. They found that anterior approach caused
less blood loss, shorter operation time and better vi-
sualization but more heterotopic ossification. Another
criticism of the anterior approach is that it will damage
the remaining anterior blood supply.[%7

We treated three patients (50%) operatively. We
used posterior Kocher-Langenbeck approach for
operations. Although it is reported that the anterior
(Smith-Patterson) approach is associated with less
blood loss, shorter operation time and better visualiza-
tion, the functional outcomes were identical for both
procedures.**! One of the disadvantages of the ante-
rior approach is deterioration of the remaining ante-
rior blood circulation after posterior dislocation and
the associated posterior circulatory loss;? however,
Stockenhuber et al.??! showed that there is little or
no interference with the blood supply of the femoral
head via this approach. On the other hand, the pos-
terior approach is associated with additional damage
to the posterior circulation, which was deteriorated
after posterior dislocation and has potential for AVN.
However, the posterior approach is recommended for
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Pipkin type IV fractures. Simultaneous repair of both
the posterior wall of the acetabulum and femoral head
can be achieved in this way.!?®3? We used the poste-
rior approach for the operations without any major in-
traoperative complications. AVN was not seen in our
operatively treated patients. We also observed no post-
operative heterotopic ossification. In our opinion, the
experience of the surgeon is the key point for the suc-
cess of the operation rather than the technique itself.

Recently, favorable results with trochanteric flip
osteotomy and ORIF of the femoral head have been
published; however, their overall excellent or good
results did not differ much from the literature.!'!
The increased morbidity of this operation should also
be remembered. Therefore, we can say that every
fracture of the femoral head should not promptly be
treated with ORIF. Additional damage done during
surgical interventions must not be forgotten. The treat-
ment of choice should be well explained to the patient
and expectations of the patients should be taken into
consideration. ORIF does not mean excellent results;
patients may also benefit from conservative treatment
strategies. We should not forget that we cannot control
the injury at the time of impaction. Perhaps that is the
main key of all treatment strategies; this must be in-
vestigated further.

Fixation methods are variable. We used 2 mm
countersunk titanium minifragment screws for the
fixation in our patients without any problem. Some
authors®3* advocated titanium or Herbert screws for
MRI compatibility. Biodegradable screws have also
been used successfully.[” Total hip replacement should
be chosen for elderly patients with Pipkin type III frac-
tures. Excision of the fragment was recommended by
Epsteinl®?! in the 1970s, however, maintaining joint
congruity is a prerequisite for a good outcome, which
is reinforced by more recent studies.[>82423!

We believe that the poor outcome of these patients
is mostly due to major complications. These compli-
cations included AVN of the femoral head (0-24%),
posttraumatic osteoarthritis (0-72%), peripheral nerve
damage (7-27%). and heterotopic ossification (2-
54%).["211 In our patient group, AVN was seen in two
fractures and posttraumatic arthritis in one. AVN can
be caused by the damage at the time of impaction or
it can be iatrogenic. Care should be taken during re-
duction of the hip with gentle maneuvers to prevent
further vascular impairment.

AVN and posttraumatic arthritis are serious com-
plications and can be treated with joint replacement.
Some authors even recommend total hip replacement
as the initial treatment for Pipkin type III fractures;
however, this is justifiable only for older patients. To-
tal joint replacement or hip arthrodesis can only be
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recommended after the failure of ORIF. We are still
following our patients who had serious complications,
and they may require further surgery.

Although we observed no heterotopic ossification,
its incidence is not low.**! It is mostly seen after intra-
cranial injury in multitrauma patients. These patients
can be treated with indomethacin or low-dose irradia-
tion for prophylaxis.

It is believed that every effort should be attempted
for the preservation of the joint. Despite the modern
treatment modalities and increased technology, most
of these patients develop some degree of joint arthri-
tis or joint pain. If we cannot protect the joint, hip
arthrodesis is the best option for young patients; for
the elderly, total hip replacement seems to be the best
choice.

We think that functional results are not directly
related to the treatment modality. The severity of the
injury, general health of the patient, timing of the sur-
gery, timing of admission to the hospital, timing of re-
duction of the hip dislocation, injury at the time of im-
paction, cartilage injury, and subchondral collapse are
all important factors that affect the outcome in these
patients.

In conclusion, we believe that newer technologies
and techniques will improve the outcome of femoral
head fractures in the coming decades. In the treatment,
we should aim at anatomic reduction of the fragments
with minimum soft tissue injury. When surgery is re-
quired, we should choose the best approach for excel-
lent view of the fragments. Lastly, we should not for-
get that half of these patients will have a poor outcome
despite all treatment strategies.
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