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Summary. Pipkin fractures are relative rare high-energy lesions characterized by an intra-articular fracture 
of the femoral head after posterior hip dislocation. Early anatomic reduction and stable fixation are the main 
goals of treatment. This case evaluates the outcome of managing Pipkin type 2 fracture with acute osteo-
chondral defect of the femoral head using “rotational osteoplasty” and bioabsorbable polylactate pin fixation. 
24-year-old male patient was involved in a motorcycle accident, suffering from a left hip fracture-dislocation, 
and pelvic Computed Tomography revealed a Pipkin type 2 lesion. An open urgent treatment was performed. 
After  anatomic reduction of the femoral head fragment a large osteochondral defect in the anterior-superior 
weight bearing surface was evident. The pattern of the fracture allowed us to perform a “rotational osteoplasty” 
including rotation of the femoral head fragment, to obtain an osteochondral cartilage congruence of the 
anterior-superior surface. Stable fixation was obtained by three bioabsorbable polylactate pins. At four-year 
follow up the patient had an excellent outcome and Magnetic Resonance Imaging (MRI) showed fracture 
healing, minimal signs of arthritis, excluding osteonecrosis of the femoral head. The reported case confirms 
that Pipkin fractures are very insidious surgical urgencies. In selected cases, “rotational osteoplasty” may be 
an alternative to osteochondral transplant for acute osteochondral defect of the femoral head. Bioabsorbable 
polylactate pin fixation allowed us to have a stable fixation evaluating the bone healing process and vitality of 
femoral head by MRI. (www.actabiomedica.it)
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C a s e  r e p o r t

Introduction

Pipkin type 2 lesions are relative rare but severe 
high energy injuries characterized by an intra-articu-
lar fracture of the femoral head cephalad to the fovea 
capitis following posterior hip dislocation (1-4).

Early anatomic reduction and stable fixation are 
the main goals of treatment of these lesions to reduce 
the risk of avascular femoral head necrosis of the fem-
oral head and post-traumatic osteoarthritis of the hip 

joint (5).  Surgical options to treat these lesions include 
fragment excision, open reduction and internal fixation 
or prosthetic replacement (2, 3, 6). Surgical treatment 
of an acute osteochondral defect of the femoral head 
after Pipkin type 2 fracture has been rarely described 
in literature (7, 8). We present the second case of frac-
ture of the femoral head with acute osteochondral 
defect in weight-bearing portion after Pipkin type 2 
fracture treated by “rotational osteoplasty”, that was 
recently reported by Au et al (8). Fracture fixation was 
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performed using multiple bioabsorbable polylactate 
pins. The patient was informed that the data concern-
ing this case would be submitted for publication.

Case Report

On November 1, 2009, a 24-year-old male pa-
tient, with BMI 23, was involved in a motorcycle ac-
cident, suffering from a high-energy trauma on the 
left hip like a dashboard injury. On admission to the 
emergency room, the patient was in a stable haemody-
namic condition with no vascular, neurological, chest 
and abdominal lesions but his left lower extremity was 
very painful, shorter and forced into internal rotation. 
Pelvic radiograph  and Computed Tomography (CT) 
revealed left posterior hip dislocation and concomitant 
fracture of the femoral head cephalad to the fovea cen-
tralis classified as Pipkin type 2 fracture (2) (Figure 1). 
No closed reduction was attempted in order to pre-
vent further fragmentation of the femoral head. Un-

der general anesthesia, an open urgent treatment was 
performed using an antero-lateral Watson-Jones ap-
proach. The leg was adducted and externally rotated 
to evaluate the acetabular cavity and expose the femo-
ral head. Intraoperatively, the severity of the lesion 
was confirmed, as it consisted of larger head fragment 
and smaller articular fragments including a wide area 
of bone and cartilage loss (Figure 2). A first anatomic 
reduction of the femoral head fragment resulted in an 
osteochondral defect in the anterior-superior weight-
bearing region. The pattern of the fracture allowed  to 
perform rotational osteoplasty consisting in rotation of 
the femoral head fragment to obtain an osteochondral 
cartilage congruence of the anterio-superior surface. 
Rotation of fragment created a residual defect in the 
inferior not weight bearing surface. Three bioabsorba-
ble POLI-L/DL pins (Smart Pin®, Conmed Linvatec, 
Tampere, Finland), 2.0 mm diameter x 40 mm length, 
were used to fix the large femoral fragment (Figure 3). 
At the end of the surgical procedure, the hip range of 
motion was checked to rule out any joint impingement. 

Figure 1. Preoperative Pelvic X-Ray and 3D CT scan showing posterior hip dislocation and large intrarticular fragment of the 
femoral head

20-maluta.indd   117 06/04/16   15:11



T. Maluta, G.M. Micheloni, A. Sandri, et al.118

Post-operative x-rays and CT scan of the hip 
demonstrated a quite large area of bone and cartilage 
loss with an acceptable articular congruity. The patient 
received a 10-day course of 150 mg/die of indometha-
cin for heterotopic ossification prophylaxis. Four weeks 
after surgery passive rehabilitation started, but weight 
bearing was allowed 6 weeks later.

Four month after surgery, x-rays showed fracture 
healing. MRI and x-rays performed one year after sur-
gery revealed bone remodeling of the fragment, similar 
to an osteonecrosis lesion, excluding any blood supply 
impairment of the femoral head. Complete bone heal-
ing and initial signs of hip arthritis were detected 2 
years postoperatively. 

At 4-year follow up the patient had an excellent 
functional result with an Harris Hip Score of 99,65 
(9). Pelvic MRI and CT showed fracture healing with 
minimal signs of arthritis, excluding avascular femoral 
osteonecrosis (Figure 4).

Discussion

Pipkin fractures are relative rare high-energy le-
sions characterized by an intra-articular fracture of 
the femoral head following posterior hip dislocation. 
In 1957 Pipkin described four types of lesion: type 1, 
dislocation with fracture of the femoral head caudal to 
the fovea capitis femoris; type 2, dislocation with frac-
ture of the femoral head cephalad to the fovea capitis 
femoris; type 3, type 1 or 2 associated with fracture of 

Figure 2. Intraoperative photographs showing a large zone of bone and cartilage loss in the femoral head. Note the femoral head 
fragments

Figure 3. Intraoperative reduction and fixation with three pins 
(arrows) of the articular surface of the femoral head. Note the 
residual articular cartilage loss
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the femoral neck; type 4, type 1 or 2 associated with 
fracture of the acetabular rim (2).

The most common injury mechanism in these 
type of fracture is the so called dashboard injury (4). 
Femoral head fractures associated with traumatic hip 
dislocation are due to an impact that forced the femo-
ral head to the posterior rim of the acetabulum, lead-
ing to posterior dislocation of the femoral head (10-
12). The severity of the lesion depends on the position 
of the hip and the direction of the force during the 
trauma. These type of lesions are true orthopaedic ur-
gency and a reduction should be performed as soon 
as possible. Some authors suggested primary open re-
duction to prevent damage of injured soft tissues and 
joint space caused by harmful fragments (1, 11).  Other 
studies supported an initial closed reduction followed 
by CT or MRI evaluation to check the congruence of 
the fragments (10, 12-15). An attempt of closed re-
duction could be dangerous causing further trauma or 
even a fracture of the injured femoral head, leading to a 
more difficult fixation (10, 11). Undoubtedly CT scan 
evaluation in addition to x-rays is necessary as soon 
as possible to perform the correct classification and 
the best treatment of these lesions, helping the sur-

geon to plan the operative approach to be utilized (12).  
Different surgical approaches have been used for the 
management of Pipkin lesion, but no statistically sig-
nificant differences in terms of heterotopic ossification 
and avascular necrosis of the femoral head have been 
demonstrated (16).

Several treatment options have been described in 
literature, from simple closed reduction to prosthetic 
replacement. A systematic review of  29 articles high-
lights that 241 out of 293 cases (82.3%) required op-
erative treatment, in particular ORIF (17). Fragment 
removal is rare (20.6%) and could be very dangerous, 
because the fracture line passes through a weight-
bearing area. Another surgical option is represented by 
prosthetic replacement. Several articles suggested this 
treatment especially for Pipkin 3 and 4, but they con-
cluded that a primary reconstruction should be always 
attempted, in particular in young patients (18).

In Pipkin type 2 lesion the impact of the femoral 
head to the posterior rim of the acetabulum may cause 
an acute osteochondral defect in the weight bearing 
part of the femoral head (7,8). The treatment of acute 
osteochondral defect in the anterior-superior weight-
bearing part of the femoral head after traumatic hip 

Figure 4. 4-year follow up 3D CT scan and MRI showing bone healing with no signs of avascular femoral necrosis
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dislocation has been rarely described. Nam et al (7) re-
ported two cases of traumatic focal chondral defect in 
the antero-superior weight bearing part of the femoral 
head treated by osteochondral autograft transplanta-
tion from the ipsilateral knee and the inferior aspect of 
the femoral head respectively with a good clinical out-
come and a good autograft incorporation with mainte-
nance of articular surface conformity on MRI evalua-
tion at 1 and 5 year follow-up. Au et al (8) managed a 
33 year old male patient who sustained a Pipkin-type 
2 fracture using a modified lateral Hardinge approach, 
after a first reduction of the fragment of the femo-
ral head, a significant osteochondral defect (2x4cm) 
was present on the weight bearing portion. In order 
to reconstruct the destroyed articular firstly described 
“rotational osteoplasty” by rotating the femoral head 
fragment such that the weight-bearing area had an in-
tact and congruent articular surface. This author used 
patient’s existing fracture line to perform the rotation 
and the femoral head fragment was fixed using 3.5 mm 
screws countersunk below the articular cartilage. At 
13-month follow up CT scan showed healing of the 
femoral head. Our article reports the second case of 
Pipkin type 2 lesion treated by rotational osteoplasty 
with a considerably longer follow-up.  We performed 
stabilization with three bioabsorbable pins because our 
lesion consisted of only one single fragment. Disposi-
tion of the three pins, at three angles of an ideal tri-
angle, was a good choice for the distribution of the 
weight bearing improving a stable fixation without ro-
tational movement. Moreover, the thin diameter of the 
pins (2.0 mm) allowed us to be less invasive than other 
surgeons (15,19).

Osteosynthesis of the fragment with stainless steel 
or titanium screws is described but potential disadvan-
tages could be stress shielding, allergic reactions, late 
infection and intolerance fixation (20). On the other 
hand, synthetic biodegradable polymers like bioab-
sorbable polylactate seem to be a better choice in term 
of biocompatibility, not requiring removal. There are 
only a few studies describing the use of bioabsorbable 
devices for the treatment of Pipkin fractures. In 1998, 
Jukkala-Partio et al first reported promising results in 
six femoral head fracture-dislocations with an average 
38-month follow up (21). Seven years later, Hermus 
et al described the successful 12-month outcome of a 

Pipkin IV fracture treated with 2 bioabsorbable screws 
(22). Nine cases, including a type 2 fracture treated 
with 6 POLI-L/DL pins (three 2.7-mm Polypins and 
three 2.0-mm Polypins), were reviewed by Prokop et 
al (15). At 42.3-month follow-up a very good result 
was obtained (15 points according to Merle d’Aubigné 
and Postel scale). Unfortunately, the number of frac-
ture fragments is not detailed, as in our opinion 6 pins 
can adversely affect the blood supply of the femoral 
head.  In a randomized study, Chen et al found that 
the outcome of nonoperative treatment of Pipkin type 
2 fractures was worse than that of the surgical group 
treated with 2 to 3 bioabsorbable screws (2.5-3.0-mm 
diameter) via a Smith-Petersen approach (19). 

Fracture-dislocation of the femoral head includes 
the risk for avascular necrosis. MRI is effective for 
evaluating ad following up the development of avas-
cular necrosis of the femoral head. However, one of 
the limitation is the image distorsion using ferromag-
netic screw fixation. Titanium hardware screws or bio-
absorbable polylactate screws avoid artifacts and field 
distorsion in MRI. In our case, the use of bioabsorb-
able polylactate pins has provided artifacts-free images 
to better evaluate healing and vitality of the femoral 
head.

In conclusion, the reported case confirms that 
Pipkin fractures are very insidious surgical urgencies 
for their intricate procedures and poor short-midterm 
outcomes. In selected patients, according to the pat-
tern and line of fracture, rotational osteoplasty should 
represent an effective surgical option to treat acute os-
teochondral loss in fracture of the femoral head. The 
reported case confirms the advantages of bioabsorb-
able pin fixation to reduce MRI artifacts allowing bet-
ter evaluation of bone healing, cartilage state and oste-
onecrosis of the femoral head.
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