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A B S T R A C T

Pipkin type IV femoral head (FH) fracture–dislocations are usually treated via open surgery. There are many
surgical approaches for the treatment of this difficult fracture depending on the fracture pattern. Obesity presents
another challenging problem in surgical treatment and sometimes leads to a poorer outcome. We discuss herein a
patient of a high body mass index (BMI) with a Pipkin type IV FH fracture who underwent open reduction in-
ternal fixation (ORIF) of anacetabular fracture with reconstruction plates and hip arthroscopy-assisted fixation of
the FH fracture with two Herbert screws via the posterior approach. The intra-articular osteochondral loose
bodies were excised by hip arthroscopy simultaneously. The joint congruency and screw positions were checked
during surgery by arthroscopy. After 6 months, clinical and computed tomography (CT) follow-ups showed excel-
lent results. The patient of a high BMI recovered immediately and had a satisfactory short-term outcome after hip
arthroscopy-assisted surgery. We concluded that hip arthroscopy-assisted surgery is a viable option for the treat-
ment of Pipkin type IV FH fracture–dislocations.

I N T R O D U C T I O N
Femoral head (FH) fractures are severe and uncommon
high-energy injuries and may be associated with hip dis-
location and fracture of the acetabulum. Such injuries have
been reported to be related to poor functional outcomes
and a high rate of complications [1–5]. Early reduction,
stabilization and rigid fixation are well-established methods
by which to achieve stable and congruent articulation, min-
imizing potential complications. Although Matsuda has
demonstrated the techniques and feasibility of safe arthro-
scopic reduction and internal fixation of femoral head frac-
tures, there are no published reports on arthroscopic
femoral head fracture fixation in the setting of acetabular
fractures (i.e. Pipkin 4) [6–8].
There are various surgical approaches by which to manage
FH fractures associated with acetabular fractures [9–12].
However, there remains controversy with regards to the

best treatment method with limited exposure of the fem-
oral head.

Body mass index (BMI) is used to classify overweight
and obese adults. A high BMI (>35) presents a challeng-
ing problem and results in poorer post-operative outcomes
in a variety of surgical procedures for the treatment of ace-
tabular fractures [13–16]. Hip arthroscopy-assisted surgery
for hip trauma provides a less-invasive procedure for diag-
nosis and treatment [17–20]. However, some studies that
evaluated the short-term results in the setting of obesity
demonstrated inferior outcomes and higher rates of reop-
eration after hip arthroscopy [13, 21, 22]. It has been
hypothesized that hip arthroscopy-assisted surgery may be-
come a viable method for the treatment of FH fracture dis-
location associated with fracture of the acetabulum in
patients of a high BMI. Appropriate use of arthroscopic
techniques may also decrease morbidity. Herein, we
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discuss the clinical case of a patient of a high BMI with a
type IV Pipkin FH fracture treated using a posterior ap-
proach and hip arthroscopy-assisted surgery with a success-
ful outcome.

C A S E R E P O R T
A 36-year-old man (BMI: 44, body weight: 135 kg, body
length: 175 cm) was transferred to our emergency depart-
ment after a motorcycle accident. He sustained a right hip
posterior fracture–dislocation according to initial plain
radiographs, which was reduced by closed manipulation
promptly. There was no neurovascular damage of the
lower extremity. Follow-up plain radiographs confirmed
the reduced hip joint with a displaced posterior acetabular
fracture and intra-articular osteochondral loose bodies. A

3D-computed tomography (CT) scan showed that the FH
fracture was associated with a posterior acetabular fracture,
Pipkin type IV (Fig. 1). After in-depth discussion with the
patient, it was agreed that the open reduction internal fix-
ation (ORIF) procedure combined with hip arthroscopy-
assisted surgery via the posterior approach would be per-
formed. The patient underwent ORIF 6 days’ post-injury
with reconstruction plates for the posterior acetabular wall
fracture and combined hip arthroscopy-assisted surgery
using two Herbert screws for internal fixation of the FH
fracture, with removal of intra-articular osteochondral
loose bodies through a single-incision. Post-operative plain
radiographs showed anatomic reduction of the FH and
posterior wall fractures. The patient was able to walk under
non-weight-bearing conditions for 2 months after surgery

Fig. 1. (a and b). (a1–2) A 36-year-old man with a right hip fracture–dislocation after motorcycle accident at initial plain radiographs
and was reduced by closed manipulation promptly. (b1–2) Preoperative radiography of three-dimensional computed tomography
image showing the right femoral head fracture–dislocation and acetabular posterior wall fracture.
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using crutches. Three-month post-operative CT scans with
3D reconstruction verified healing of the fracture sites and
femoral head congruency with no screw migration (Fig. 2).
The patient is able to walk without any support or pain at
3 months’ post-operation follow-up.

S U R G I C A L T E C H N I Q U E
Under general anesthesia, the patient was treated in the lat-
eral decubitus position with the injured hip facing upwards.
The injured leg was prepared in an aseptic field for manual
traction and manipulation during the surgery. It was noted
that the anterior approach may also be prepared in an asep-
tic field if needed during the surgery. The 20 cm curvilinear
incision was made through one-inch posterior to the pos-
terior edge of the greater trochanter and down to the
femur shaft using the posterior approach. The subcutane-
ous tissue and fat were divided sharply, and the fascia and
tensor fascia lata along the fascia of the gluteus maximus
were incised proximally to dissect the deep short external
rotators. The short external rotators were detached after
tagging and the posterior acetabular fracture was
approached. The injured leg was kept under hip extension
and knee flexion to protect the sciatic nerve during the
procedure. We did not open the joint capsule, and the cap-
sule attachments to the posterior wall fragments were
maintained as much as possible to prevent devasculariza-
tion. After anatomic reduction of the fracture site with
manual traction, Kirchner wires were used for temporary
fixation. Two reconstruction plates were applied to restore
the congruency and stability of the hip. A mini-incision
was then made over the anterior–superior capsule to allow

arthroscopic portals into the hip joint. A monolateral exter-
nal distractor with Schanz screws fixed at the superior acet-
abulum and proximal femur was applied to distract and
maintain the distention of hip joint with the lower leg in
the external rotation position. We used two standard anter-
ior and antero-lateral portals to visualize the hip joint with
a 70� arthroscope, which allowed for visualization of the
infrafoveal FH fracture site under hip external rotation
[23]. The intra-articular soft-tissue lesion with ruptured la-
brum, ligament teres and small osteochondral fragments
were found. Joint irrigation was maintained, in which a suf-
ficient positive intra-articular pressure and a sufficient flow
was provided using an automated control pump of 40–
45 mmHg. After reduction of the fracture site, percutan-
eous guide-wires were inserted into the femoral head under
fluoroscopic guidance. The fracture fragments were fixed
with two 2-mm Herbert screws under arthroscopic guid-
ance, and the screws were engaged into the subchondral
bone below the articular surface under arthroscopic guid-
ance. Dynamic fluoroscopic examination confirmed the
successful and secure fixation of the FH and acetabular
fractures without intra-articular violation by any screws.
Some small osteochondral fragments in the hip joint were
excised during the surgery (Fig. 3). Owing to the detach-
ment of complex rupture of the labrum or ligament teres,
all were excised by partial resection. The posterior capsule
and external rotators were sutured in layers after complet-
ing the hip arthroscopy-assisted surgery to minimize the
potential risk of iatrogenic fluid extravasation and abdom-
inal compartment syndrome. The wound was closed and
no suction drains were placed in the joint.

Fig. 2. (a) Post-operative plain radiograph after 3 months showing Pipkin type IV femoral head fracture–dislocation with reconstruc-
tion plates and screws fixation. (b) Post-operative 3D computed tomography scan after 3 months verified reduced fracture, femoral
head congruency, fracture sites healing and no screw migration.
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Fig 3. (a) A 36-year-old man (BMI: 44, body weight: 135 kg, body length: 175 cm) with high BMI (>40) sustained right hip femoral
head fracture–dislocation, Pipkin type IV. (b) The patient was placed in lateral decubitus position. After ORIF of posterior acetabular
fracture through posterior approach, we used two standard portals to visualize the hip joint with a 70� arthroscope via the same inci-
sion wound, which allowed for visualization of the infrafoveal femoral head fracture site after application of the monolateral external
distractor with Schanz screws to distract and maintain the distention of the hip joint with lower leg in external rotation position. (c1–
2) Two cannulated Herbert screws were used to fixate the ovoid portion of fracture fragments after reduction under arthroscopy.
Two guide pins could support anti-rotational force when inserting the screws. Each screw was engaged in the subchondral bone at
least 2 mm below the articular surface. (d) Some small osteochondral fragments in the hip joint were excised during the surgery
simultaneously.
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First-generation cephalosporin was administered as anti-
biotic prophylaxis prior to anesthesia and for 24 h after sur-
gery. The patient was able to walk under non-weight-
bearing conditions using crutches and was discharged
when the wound condition was stable on post-operative
day 6.

D I S C U S S I O N
There are many surgical interventions for the treatment of
FH fracture–dislocations. For Pipkin type IV fractures that
involve the infrafoveal part of the FH with a non-
congruent hip jointor displaced large posterior wall frag-
ment, surgery is needed to manage both fractures [4, 12,
24]. Because the fractured part of the FH is always located
anteromedially that in contrast to Brumbeck 4b femoral
head fractures associated with anterior dislocations that in-
volve the critical antero-lateral weight-bearing region, there
is more controversy as whether to retain and fixate the
non-weight-bearing fragment seen in Pipkin type IV frac-
tures. It is difficult to fix the FH using the posterior ap-
proach and posterior dislocation of the hip. Therefore,
reduction and fixation of the FH must be performed
through the anterior approach. If a single-incision or the
transtrochanteric approach with trochanteric osteotomy
were employed, the capsule would still need to be incised
and the FH dislocated [10, 11, 25, 26]. All these proce-
dures may potentially further disrupt the vascular arcade
comorbidity due to extensive soft-tissue damage, which
will lead to the occurrence of the osteonecrosis of femoral
head (ONFH) or heterotopic ossification (HO) [12, 27,
28].

In this case, we adopted the single-incision technique
via the posterior approach to perform open reduction of
the acetabular fracture and hip arthroscopy-assisted intern-
al fixation of the FH fracture. There are some advantages
of this procedure, such as no requirement for an anterior
approach or posterior dislocation of the hip joint, which
can further avoid disrupting the posterior capsule, acetabu-
lum and surrounding soft tissue. This technique prevents
further destruction violation of the soft tissue of the anter-
ior hip, preserving the blood supply of the anterior capsule,
which is beneficial for preservation of the blood supply to
the femoral head. This approach enabled good exposure of
the posterior wall fracture during reduction and fixation
under direct visualization.

The open surgical management of Pipkin type IV FH
fractures in patients of a high BMI is technically demand-
ing. Surgical incisions must typically be extended to im-
prove visualization. In addition, most instruments for hip
arthroscopy are poorly adapted for large soft-tissue enve-
lopes. In this case, we successfully used hip arthroscopy-

assisted internal fixation of the femoral head through a pos-
terior approach. In addition, concomitant intra-articular
hip lesions, such as ruptured labrum, ligament teres and
small osteochondral fragments secondary to traumatic hip
dislocation can be treated simultaneously. Hip
arthroscopy-assisted internal fixation may allow for promis-
ing short-term outcomes and a good range of motion of
the hip joint. Appropriate use of hip arthroscopy can re-
duce the rate of morbidity by avoiding soft-tissue dissec-
tion and preserving the blood supply to the femoral head.

There are many advantages to the use of hip arthros-
copy for the treatment of hip trauma. However, there are
still some concerns in relation to inadequate reduction or
fixation by hip arthroscopy and the requirement for a fur-
ther open procedure, especially in high-BMI patients. The
potential difficulty of visualizing the fracture fragment
given the location of the fracture was possible. Screw fix-
ation of the femoral head is not at the central site of the
fragment due to a limited field of arthroscopy. In addition,
it is difficult to reduce the fragment and insert the guide-
wires via two portals, particularly in the setting of obesity.
So it may need further arthroscopic portals. The appropri-
ate irrigation pressure is difficult to maintain in the setting
of recent hip distraction. It has the potential risk of iatro-
genic fluid extravasation and abdominal compartment syn-
drome and need to minimize pressures. The last, there are
no large series or long-term results with respect to applying
this technique for the treatment of Pipkin type IV FH frac-
tures. This was the first reported case of Pipkin type IV
femoral head fracture with a high BMI treated with hip
arthroscopy-assisted surgery. However, we believe that hip
arthroscopy-assisted surgery will become a viable treatment
method in cases of FH fracture–dislocation in the future
owing to limiting arthrotomy to decrease the risk of further
damage to the already-compromised blood supply of the
dislocated femoral head in the future.
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