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Closed Intramedullary Derotational Osteotomy and Hip
Arthroscopy for Cam Femoroacetabular Impingement From

Femoral Retroversion
Dean K. Matsuda, M.D., Nikhil Gupta, B.A., and Hal D. Martin, D.O.
Abstract: Femoral retroversion is an uncommon cause of cam femoroacetabular impingement that may require surgical
treatment beyond arthroscopic or open femoroplasty. We present the case of a young adult with bilateral severe femoral
retroversion in whom such treatment failed. We discuss the rationale, surgical technique, and outcome of this patient,
who underwent bilateral closed intramedullary derotational proximal femoral osteotomies and interlocked nailing with
adjunctive pre- and post-osteotomy hip arthroscopies. Clinical improvement with normal foot progression angles,
radiographic union, and resolution of bilateral cam femoroacetabular impingement from femoral retroversion was ach-
ieved. This surgery permits rapid institution of weight-bearing ambulation and an early rehabilitative program. Femoral
retroversion may be an underappreciated and insufficiently treated cause of cam femoroacetabular impingement that may
be readily detected and successfully remedied with this less invasive procedure.
hen the concept of femoroacetabular impinge-
Wment (FAI) was introduced more than a decade
ago, cam impingement from femoral retroversion was
listed among several more common causes.1 On
average, femoral anteversion ranges from 30� to 40� at
birth and decreases progressively throughout growth,
but the range of published normal values for adult
femoral anteversion ranges from 8� to 20�,2-9 likely
because of differences in imaging techniques and/or
reference landmarks. One commonly used definition of
femoral version is the angular difference between the
axis of the femoral neck and the transepicondylar axis of
the knee.8,10 A recent study found a mean femoral
anteversion of 9� in patients who underwent hip
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arthroscopy for symptomatic FAI.9 Although the efficacy
of surgery for FAI and the arthroscopic method in
particular have gained support,11-14 there exists
a paucity of information regarding the treatment of cam
FAI from femoral retroversion. Femoral retroversion
amplifies the effect of a cam lesion by engaging the cam
lesion into the socket before the initiation of hip
flexion.15 A cam lesion in a patient with normal or
increased femoral anteversion may not be symptomatic
until terminal hip flexion and internal rotation, with no
significant restriction in range of motion, whereas a ret-
roverted femur may engage the rim much sooner,
resulting in significant pain and loss of internal rotation
with daily activities. One large series showed femoral
retroversion in 16.6% of patients with FAI and a signif-
icant correlation with osteoarthrosis in this patient pop-
ulation.16 Another study showed that although internal
rotation improves after arthroscopic femoroplasty inde-
pendent of femoral neck version, patients with abnormal
version had altered internal rotation with increased
values associated with increased anteversion and de-
creased values with relative retroversion.17

We present a technical note on closed intramedullary
derotational osteotomy with adjuvant hip arthroscopy
for eradication of secondary cam impingement arising
from severe bilateral femoral retroversion.

Case
A 26-year-old man was referred to the primary author

(D.K.M.) for consideration of revision hip arthroscopy
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versus possible intertrochanteric osteotomy for severe
bilateral femoral retroversion with unabated bilateral
deep groin pain despite right and sequential left
arthroscopic hip surgeries. He had undergone arthros-
copic acetabuloplasty with labral refixation and femo-
roplasty on each hip approximately 2 years earlier by
the coauthor (H.D.M.). He stated that he still walked
“like Charlie Chaplin” with noticeable out-toeing and
had “never been able to in-toe.” His hip examinations
showed marked limitation of internal rotation in both
extension (internal rotation to 5�) and flexion (internal
rotation to 5� with anterior impingement test). Radio-
graphs showed postoperative recontouring of both hips
with normal anterior offset ratios (0.21 on the right and
0.22 on the left) and alpha angles (45� bilaterally).
Magnetic resonance imaging showed a transepicondylar
femoral neck axis of �19� (right) and �9� (left) (Fig 1).
The patient underwent closed right derotational os-

teotomy with interlocked nailing and adjuvant hip
arthroscopy. He subsequently had the same procedure
performed on the left lower extremity 3 months later.
Both surgeries were performed with overnight hospi-
talization with immediate weight bearing to tolerance on
2 crutches. The patient had uneventful postoperative
courses with full weight bearing without upper
extremity aids at 3 weeks and clinical and radiographic
union by 3 months. At 15 months and 12 months after
the right and left surgeries, respectively, he is able to
walk and jog with improved foot progression angles and
wants to return to military duty after removal of all
metal implants.

Surgical Technique
This procedure is a modification of an osteotomy

technique originated by Dr. Robert Buly with adjunc-
tive arthroscopic assistance. The patient was placed on
a fracture table in the supine position. Hip arthroscopy
under general anesthesia was performed through the
anterolateral viewing portal with a 70� arthroscope and
a modified mid-anterior working portal. Under hip
distraction, diagnostic and therapeutic hip arthroscopy
was initiated. In this case the anterosuperior labrum
was frayed without gross detachment (after previous
acetabuloplasty and labral refixation), and the previous
anterior femoroplasty site appeared sufficiently recon-
toured without gross under- or over-resection (Fig 2).
Conservative arthroscopic selective labral debridement
with a mechanical shaver was performed, with pres-
ervation of the labral fluid seal. Blocked internal rotation
to 10� on intraoperative anterior impingement testing
was confirmed on dynamic arthroscopic visualization
with premature abutment of the anteromedial femoral
head-neck junction against the anterosuperior acetabular
rim. After hip arthroscopy, a seamless progression to
derotational osteotomy was performed without a change
in setup or re-draping.
Fig 1. Preoperative magnetic reso-
nance image showing femoral retro-
version of both lower extremities.
Distal femoral transepiphyseal axis
and femoral neck axis of left (black
arrows) and right (grey arrows) lower
extremities.



Fig 2. Pre-osteotomy supine arthroscopic image of left hip, as
viewed from anterolateral portal, showing sufficient previous
femoroplasty (asterisk). The red line depicts sufficient anterior
offset. (FH, femoral head.)

Fig 3. Intraoperative fluoroscopic image after insertion of
intramedullary saw to level of desired osteotomy. One should
note that the saw blade is protected behind the distal cam (red
arrow), enabling insertion and removal from the femoral
intramedullary canal. The area of previous arthroscopic fem-
oroplasty (blue arrow) should also be noted.
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By use of a fluoroscopic C-arm device positioned
between the legs so as to enable anteroposterior and
lateral projections of the entire left femur, parallel
lateral-based Steinmann pins were placed on each side
of the proposed osteotomy. The proximal pin was placed
through the anterolateral portal into the anterior aspect
of the greater trochanter (to avoid intramedullary
obstruction) and the distal pin in the transcondylar
region. The anteroposterior location of the latter was not
critical because the rod did not extend to this level.
A 3-cm vertical incision was made proximal to the

greater trochanter with subsequent dissection to its
apex. Apical trochanteric pin placement and proximal
femoral entry were established under bi-plane fluoros-
copic guidance. An intramedullary saw (Winquist saw;
Biomet, Warsaw, IN) was selected to match the antici-
pated maximal external diameter of cortical bone at
a level 5 to 6 cm distal to the lesser trochanter. With the
saw blade retracted behind the protective cam-shaped
tip, antegrade intramedullary insertion was achieved
(Fig 3). Once confirmed in the desired intramedullary
position, the saw blade was progressively protracted by
clockwise rotation of a proximal-based external dial and
axial saw rotation performed in incremental fashion
until the closed transverse osteotomy was completed
(Fig 4). The saw blade was then fully retracted behind
the protective cam by continuing to dial in the same
clockwise direction (until the dial read “0”) and carefully
extracted from the femoral canal.
A reamed intramedullary rod (titanium trochanteric

fixation nail system [TFN]; Synthes, West Chester, PA)
was then partially seated across the osteotomy site, and
controlled internal rotation of the distal segment was
performed. To assess sufficient derotation, we viewed
the divergence of the parallel-placed pins from a distal-
based axial perspective.18 An angular guide (Blade plate
guide; Synthes) was used to measure the relative
angular degree of rotation. We chose to overcorrect
slightly by using a 30� correction for this left femur.
Once achieved, the intramedullary rod was fully
inserted and proximal screw placement was performed
under fluoroscopic guidance. Before placement of
a distal interlocking screw, axial alignment and the
absence of inadvertent osteotomy site distraction were
confirmed.
Repeat hip arthroscopy confirmed impingement-free

internal rotation to 30� with flexioneadductioneinternal
rotation testing. Once we were satisfied with the rota-
tional correction of the femoral deformity, foot alignment
in both hip and knee extension, as well as hip and knee
flexion, was checked to ensure the absence of any
significant compensatory tibial rotational deformity. The
supplemental video demonstrates the aforementioned
surgery and highlights key procedural steps (Video 1).

Discussion
The primary significance of this technical report is 2-

fold. By bringing femoral retroversion into the differ-
ential diagnostic algorithm of FAI, perhaps some
patients who have eluded diagnosis and/or sufficient
treatment may benefit. Moreover, we describe a less



Fig 5. Postoperative anteroposterior radiograph of right
femur showing healed derotational osteotomy.

Fig 4. Intraoperative fluoroscopic image showing intra-
medullary transverse osteotomy at subtrochanteric level of
left femur. One should note the deployed saw blade from
“under” the protective metallic cam (arrow).
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invasive option that may have applicability in correct-
ing more severe deformities.
The classic description of cam FAI includes an

abnormal thickness of the femoral neck and/or aspher-
icity at the femoral head-neck junction. The former
condition may be reflected by a decreased anterior offset
ratio19; the latter, by an increased alpha angle.20

However, we submit that cam FAI may occur in the
absence of these findings with femoral retroversion.
Though defined as less than 5� of anteversion, femoral
retroversion in a clinical sense may be better defined as
less than 0� of anteversion (i.e., some degree of true
retroversion). The detection of this deformity on physical
examination may include an out-toeing gait and signif-
icantly less internal than external rotation tested in hip
extension and in flexion (with anterior impingement
testing). Among various imaging modalities measuring
femoral version, magnetic resonance imaging and
computed tomography are arguably the most used, with
either the distal femoral transepicondylar axis or poste-
rior condylar line being used as a reference.21-23 We
suggest that symptomatic patients with suspected cam
FAI from femoral retroversion on physical examination
undergo magnetic resonance imaging or computed
tomography.
If relatively minor retroversion is confirmed, we would

consider arthroscopic treatment in the form of femo-
roplasty. Hip internal rotation can improve to some
degree after arthroscopic femoroplasty even in the
setting of femoral retroversion.17 Although, conceptu-
ally, femoroplasty can eradicate even severe cam FAI,
volumetric resection of large amounts of bone at the
femoral head-neck junction may predispose to iatrogenic
femoral neck fracture.24 Moreover, in patients with
a pincer component of FAI, anterosuperior rim reduction
may help gain hip internal rotation. Traditional open
corrective osteotomy at the intertrochanteric or sub-
trochanteric level may be quite invasive. Hip arthroscopy
before derotational osteotomy permits arthroscopic
diagnosis and treatment of chondrolabral dysfunction
and acetabular and/or femoral bony protrusions. More-
over, it enables precise assessment of the severity and
location of residual femoroacetabular abutment from
femoral retroversion after cam decompression with
femoral osteochondroplasty. The Winquist intra-
medullary saw enables a less invasive uniplanar de-
rotational osteotomy through small incisions. Controlled
rotational correction by internal rotation of the distal
femoral shaft is confirmed with an axial change in initial
parallel pin placement, improved foot position, and
increased internal rotation with the anterior impinge-
ment test. Though uncommon, significant compensatory
tibial external torsion may affect the desired amount of
derotation and, in fact, may merit tibial derotation
osteotomy25 (distal segment rotated externally), yielding
a 2-level procedure (R. Buly, oral communication,
September 2012). Secure interlocked intramedullary
fixation permits early postoperative weight bearing
through a stable transverse osteotomy. Post-osteotomy
hip arthroscopy confirms eradication of ongoing FAI
with dynamic testing. Although this can be performed



Fig 6. Postoperative anteroposterior radiograph of left femur
showing healed derotational osteotomy.
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without traction, we have not had any complications
with the brief reapplication of traction through the
osteotomized and stabilized femur.
Our patient had rapid radiographic union of both

proximal femurs by 3 months postoperatively. The right
osteotomy site healed without noticeable deformity
(Fig 5). The left osteotomy site had 6� of varus defor-
mity (Fig 6) with the mechanical axis into the medial
compartment of the knee. Selecting an undersized
intramedullary saw may not complete the osteotomy,
but an oversized saw may require excessive reaming
that may decrease tight control of valgus-varus/flexion-
extension.
Closed derotational osteotomy may have expanded

applications. Excessive femoral anteversion, especially
when combined with excessive acetabular anteversion,
may cause symptomatic anterior instability. With the
exception of external rather than internal rotation of the
distal femoral segment, select patients with excessive
femoral anteversion may benefit from the described
procedure. Moreover, patients with acquired rotational
deformities due to malunited femur fractures may be
candidates for this procedure.26,27

The ideal technique for femoral derotational osteot-
omy has been described as simple, involving little or no
immobilization and reliably maintaining operative
correction, with a high level of cosmesis and a low risk
of complications.28 Closed derotational femoral osteot-
omy achieves these goals. In addition, early weight
bearing with load-sharing intramedullary rod fixation is
allowed and in fact encouraged, making possible single
staged bilateral derotational osteotomies. The infection
risk may be lessened because the osteotomy site is not
formally opened. Moreover, arthroscopic assistance
enables assessment and treatment of intra-articular
pathology before derotational osteotomy and confir-
mation of improved dynamic femoroacetabular inter-
action afterward.
Femoral retroversion is a potential treatable cause of

secondary cam FAI, even despite previous arthroscopic
femoroplasties. Closed intramedullary derotational
osteotomy with adjunctive hip arthroscopy is feasible,
offering a less invasive option than open derotational
osteotomy plus the benefits of load-sharing fixation.
Concurrent hip arthroscopy enables dynamic assess-
ment of the often critical femoroacetabular interaction
and treatment of coexistent intra-articular pathology.
This procedure may have an application in the treat-
ment of severe femoral retroversion and anteversion
deformities.
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