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CASE REPORT
Proximal Femoral Rotational Osteotomy for Symptomatic
Femoral Retroversion : A Case Report
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Abstract : The Rotational osteotomy for femoral retroversion has been extremely rare despite the known association between femoral neck retroversion, hip pain, and osteoarthritis. Here, we describe a case of femoral
neck retroversion for which proximal femoral rotation osteotomy. A 16-year-old boy with a past history of
developmental dysplasia of the both hip treated conservatively presented with a complaint of pain in left hips.
On physical examination, flexion of the left hip was limited to 90° with terminal pain. Internal rotation was also
limited to 10°. Computed tomography (CT) showed -7.1° anteversion of the left femur. We performed rotational
osteotomy to increase femoral anteversion because conservative treatment was not effective. The postoperative course was uneventful. At 12 postoperative months, his left hip pain was completely disappeared and femoral anteversion was 34° on CT scans. Retroversion of the femur is a distinct dynamic factor that should be considered in the evaluation of mechanical causes of hip pain. Restoring the normal rotational alignment of the
hip resulted in cure of the impingement due to femoral retroversion. J. Med. Invest. 67 : 214-216, February, 2020
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INTRODUCTION
Large variability in native femoral neck anteversion has been
described in several reports to be in the range of -27.1° to 54.5°
(1–3). Pierrepont et al. reported that 14% of patients requiring
total hip replacement had extreme anteversion (< 0° or > 30°)
and the incidence of femoral retroversion was 11% in males and
5% in females (3). Hartel et al. reported an incidence of retroversion of 7.8% in a general population (2). Because increased
and decreased femoral anteversion are both associated with
degeneration of the hip joint (4), corrective osteotomy for symptomatic patients is required. Femoral derotational osteotomy for
excessive femoral anteversion has been well described (5–8). Although femoral neck retroversion can be a cause of hip pain and/
or osteoarthritis, rotational osteotomy for femoral retroversion
has been extremely rare despite the known association between
femoral neck retroversion, hip pain, and osteoarthritis (9, 10).
Here, we describe a case of femoral neck retroversion for which
proximal femoral rotation osteotomy. The patient provided written informed consent for his data to be submitted for publication.
The patient was treated in accordance with the Declaration of
Helsinki.

CASE REPORT
A 16-year-old boy (height : 173 cm, body weight : 57 kg, body
mass index : 19.0 kg/m2) with a past history of developmental
dysplasia of the both hip treated conservatively presented with a
complaint of pain in left hip that started during a soccer match
3 years earlier. The pain was progressive and persisted during
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daily activities, so he visited our hospital. On physical examination, flexion of the left hip was limited to 90° with terminal
pain and there was external rotation on hip flexion. Flexion of
the right hip was limited to 90° without pain. Internal rotation
was limited to 10° in both hips. Other range of motion values
of the hip were below (extension : 20°/20° [right/left] ; abduction : 50°/50° ; adduction : 20°/20° ; external rotation : 90°/90°).
The anterior impingement sign was positive in the left hip.
Intraarticular injection of 1.0% xylocaine effected some relief
temporarily. Japanese Orthopedic Association Score (JOA) score
was 77 (range, 0 [worst] to 100 [best]).
Plain radiography and computed tomography (CT) showed
-7.1° anteversion of the left femur and -8.0° anteversion of the
right hip (Figure 1). Center edge (CE) angle was 23.6° for the
left hip and 25.8° for the right hip. Both hips were considered to
show mild acetabular dysplasia. On magnetic resonance imaging (MRI), no abnormal findings such as bone marrow lesion,
osteoarthritis, or labral injury were detected. He was diagnosed
as having femoroacetabular impingement due to femoral neck
retroversion. Because conservative treatment was not effective,
we planned a rotational osteotomy of the left femur to increase
femoral neck anteversion.
Intraoperative arthroscopic findings of the left hip revealed
redness of the anterosuperior labrum and injury to the posterior
acetabular cartilage of International Cartilage Repair Society
(ICRS) grade 4 (Figure 2). After the arthroscopy, we performed
rotational osteotomy to increase femoral anteversion. First, we
performed subtrochanteric osteotomy and then internal rotation
of the distal fragment by about 40° from -7° to 30° of anteversion
using reference wires, which were inserted in the proximal and
distal femur. Second, we performed osteosynthesis using an intramedullary nail (Gamma long nail 120°, 10×320 mm ; Stryker,
Kalamazoo, MI). Partial weight bearing was permitted for 6
weeks postoperatively.
The postoperative course was uneventful. At 12 postoperative
months, femoral anteversion was 34° on CT scans (Figure 3).
Bone union at the osteotomy site was confirmed on plain radiography. Range of flexion and internal rotation of the left hip were
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Figure 1. Preoperative findings. a) A-P view of plain radiography revealed mild dysplasia of the both
hip. b) c) Computed tomography of the right femur d) e) Computed tomography of the left femur. Dotted
line: posterior condylar axis. Solid line: femoral neck axis.
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Figure 2. Intraoperative arthroscopy. a) Antero-lateral acetabular labrum shows
slight redness but no detachment. b) Posterior acetabular cartilage with localized ICRS
grade 4 defect.

Figure 3. Findings at 12 months postoperatively. a), b) Plain radiography shows bone union at osteotomy
site. c), d) CT shows 35° femoral anteversion. Dotted line, posterior condylar axis. Solid line, femoral neck
axis.
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improved to 115° and 50°, respectively, and JOA score was 98.
The left hip pain were completely improved.
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DISCUSSION
Femoroacetabular impingement is a condition involving abnormal contact that may arise as a result of abnormal morphologic
features involving the proximal femur and/or the acetabulum
(11). Repetitive abutment between the femur and the acetabular
rim was reported to occur during hip motion (12). As one cause,
femoral rotational malalignment was associated with pain and
functional disability and may be a contributing factor to hip impingement as well as instability (13). Retroversion of the femur
may engage the rim much sooner, resulting in significant pain
and loss of internal rotation during activities daily of living (14).
Retroversion of the femur is a distinct dynamic factor that should
be considered in the evaluation of mechanical causes of hip pain.
We detected impingement between the anterolateral aspect of
the femoral neck and the anterosuperior acetabular rim using
three-dimensional (3D) simulation based on preoperative CT
data. In the simulation, bony impingement was found to occur
on 90° flexion and 23° internal rotation of the hip. This impingement point was matched to the intraoperative findings of redness
of the acetabular labrum. Based on these results, we hypothesize
the pathology in this case as follows. First, the impingement
was attributable to abnormal hip congruency due to femoral
retroversion. Second, a shearing force that was amplified by
the principle of the leverage pushed on the femoral head in the
posterior acetabulum. Third, the posterior acetabular cartilage
defect was the result of repetitive abutment between the femur
and the acetabular rim.
The standard treatment for femoroacetabular impingement is
to modified abnormal alignment such as surgical hip dislocation,
open osteochondroplasty, arthroscopic surgery and correction
osteotomy. Rotational femoral osteotomy has, to our knowledge,
been described in only two reports in the literature. Wagner
et al. described proximal femoral rotational and distal femoral
varus osteotomies for femoral retroversion and genu valgum
(15), and Tonnis et al. reported that corrective procedures for
decreased femoral anteversion should be considered in order to
correct the anatomical deformity, decrease pain, and avoid the
development of osteoarthritis (10). They also stated that the
goal is to achieve 15° to 20° of anteversion. Our preoperative
plan was for a total amount of correction of about 40°, from-8°
to 30° anteversion, which is somewhat large compared with
normal femoral anteversion and was decided on in order to
avoid undercorrection of postoperative femoral anteversion and
to reduce stress distribution on the acetabular joint surface of
the posterior aspect. The 3D simulation based on postoperative
CT scans showed bony impingement with 90° flexion and 52°
internal rotation of the hip. The range of internal rotation was
significantly improved postoperatively. In this case, the right
femur had a similar morphology of 8° retroversion compared
with the left hip, although there was no right hip pain. If the
patient develops right hip pain in the future, we may consider a
similar treatment option.
In conclusion, we performed rotational proximal femoral osteotomy to correct femoral retroversion. Restoring the normal rotational alignment of the hip resulted in cure of the impingement
due to femoral retroversion.
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