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Surgical treatment of femoroacetabular impingement in a patient
with Stickler syndrome: a case report
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Abstract: Stickler syndrome is a multisystem connective tissue disorder caused by mutations in collagen
genes that can present with craniofacial, ocular, audial, or skeletal abnormalities. Here, we report on a male
patient with a COL2A1 missense mutation (c.647G>A; p.Gly216Asp). He complained of an out-toeing
gait and restricted hip mobility. Radiographs showed broad and elongated femoral necks with coxa valga.
An alpha angle of 119° and 96° for his left and right femur, respectively, and almost no femoral head-neck
offset, suggested a femoroacetabular impingement. Considering the patient’s unwillingness to receive a total
hip replacement for his T6nnis grade 2 hips, we intended to establish impingement-free hips by causing
minimizing trauma. Therefore, we performed an osteochondroplasty of femoral head-neck junction and
gluteal muscle release without correcting coxa valgus through the surgical hip dislocation approach. The
range of motion of his hips improved as the surgery restored the femoral head-neck offset. However, the
patient experienced a sense of lower limb length disparity and hip instability, which might be caused by his
uncorrected proximal femoral deformity. This case presents the previously unreported phenotypic features
of a COL2A1 mutation G216D. Orthopedic surgeons should consider genetic disorders when confronting
atypical abnormalities. Moreover, the primary deformity should be corrected in hip preservation surgeries.

Insufficient deformity correction might contribute to unsatisfactory surgical outcomes.
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Introduction

Stickler syndrome is an inherited connective tissue disorder
that was first described in 1965 (1). It is characterized
by premature osteoarthritis, craniofacial defects, ocular
abnormalities, and hearing impairment. Pathogenic variants
in one of six genes (COL2A1, COL11A1, COL11A42,
COL9A1, COL9A2, COLYA3) which affect collagen
production, mainly collagen type II, contribute to Stickler
syndrome (2). Hip abnormalities are commonly observed,
but present with a broad spectrum of manifestations,
eliciting challenges for diagnosis. An alteration in epiphysis
may lead to a femoroacetabular impingement causing hip
pain and a limited range of motion (3). Here we report

© Annals of Translational Medicine. All rights reserved.

on a male with a significant deformity in his hips caused
by the COL2A1 mutation (p.Gly216Asp). The reason for
publishing this case report is not simply to present the
phenotypic features in relation to this previously unreported
mutation, but also to highlight potential issues to the
reader when treating such deformities. We present the
following article in accordance with the CARE reporting
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-21-4784/rc).

Case presentation

All procedures performed in this study were in accordance
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with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Clinical features

A 22-year-old man presented with a limp and limitation of
motion. The limp, with an out-toeing gait, began when he
was 3 years old, and his limitation of motion had worsened
as he became order. However, he reported only mild pain in
his lower back and groin region. He had undergone a cleft
palate repair at 2 years old and had developed myopia and
astigmatism before school age.

Physical examination revealed a marfanoid habitus with a
height of 196 cm and a weight of 98 kg. His head examination
showed a flattened nasal bridge and micrognathia. Both hips
were almost fixed in an external rotational position (left 30°,
right 45°). The range of motion was limited to 60° in flexion,
and 10° in abduction and adduction. Owing to his long-term
limitation of motion, he developed an out-toeing gait with
thigh abduction similar to Charlie Chaplin in his movies.
Because of his restricted external rotated hip, when seated
with his knee flexed, his leg crossed, the left foot on the right
and the right foot on the left.

All laboratory tests, including rheumatology and virology
serology, revealed findings within normal ranges. Pure tone
audiometry showed sensorineural hearing impairment in the
high-frequency range. Vitreous anomaly and retinopathy
were not found in the ophthalmic examination. With the
exception of severe fatty liver, an ultrasound scan revealed no
obvious other abnormalities in his heart, kidney, or pancreas.

Anteroposterior (AP) view radiographs revealed an
aspheric femoral head, elongated and broad femoral neck
with coxa valga, and indistinctness and flattening of the
head-neck junction (Figure 14). With narrowing joint
space, both hips were classified as T6nnis grade 2. As for
femoral morphology, the caput-collum diaphyseal (CCD)
angle measured 154° and 157° (left and right respectively).
The lateral view (Figure 1B,1C) revealed an alpha angle
of 119° for the left femur, 96° for the right femur, and
nearly no offset for the femoral head-neck junction. As for
acetabular coverage, the Wiberg center edge angle was 31°
for the left hip and 34° for the right hip. These findings

suggested a cam-type femoroacetabular impingement.
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Spinal radiographs showed loss of lumbar lordosis without
scoliosis and endplate abnormalities. There was no sign of
arthropathy in the knees, hands, or feet.

Diagnosis

The patient’s mother had similar but less severe hip
deformities and myopia. No similar abnormalities were
revealed in his other relatives. DNA was extracted from the
peripheral blood of the patient and his mother, and a whole-
exome sequencing analysis was performed. A missense
mutation ¢.647G>A (p.Gly216Asp) in the COL2A1 gene
was found. This mutation was previously reported in a
patient with a clinical diagnosis of Stickler syndrome, but
the article did not provide the specific phenotypic features
of this patient (4). According to all the findings above, our
patient was, however, shown to fulfill the clinical diagnostic
criteria for Stickler syndrome (5).

Treatment

According to the patient’s clinical and radiographic
manifestations, we discussed a total hip arthroplasty
with him and his parents. They refused replacement and
requested hip preservation treatment. We, therefore
decided to perform an osteochondroplasty of the femoral
head-neck junction, combined with gluteal muscle release (6)
to improve the restricted motion of the hips. Considering
that the extensive lesion involved the posterior aspect of
head-neck conjunction, it would have been difficult to carry
out an arthroscopic resection of the entire cam deformity.
Hence, we chose the open surgical hip dislocation approach
described by Ganz ez al. (7).

Before dislocation, the patient’s hips were moved through
an arc of motion to localize the areas of impingement. The
femoral head-neck junction was then recontoured with a
rongeur and round bur to remove the impingement bump.
Considering the patient’s tall stature and weight, we did
not remove excessive bone bulk so as not to risk femoral
neck fracture. The tightness of the tensor fasciae latae,
gluteus maximus, gluteus medius, and gluteus minimus was
sequentially released, and examination indicated that both
hips returned to an appropriate range of motion.

The out-toeing posture was corrected to a neutral
position, and the motion of the hips improved (100° in
flexion; 10°/40° internal/external rotation) postoperatively.
Postoperative radiographs (Figure 24-2C) revealed the
restoration of femoral head neck morphology. The alpha
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Figure 1 Preoperative (A) AP pelvic view, (B) and (C) the lateral view radiographs presented the hypertrophy of the femoral neck caused

indistinctness of the femoral head-neck junction. AP, anteroposterior.

Figure 2 Postoperative (A) AP pelvic view, (B) and (C) lateral view radiographs revealed the restoration of femoral head-neck junction

morphology. AP, anteroposterior.

angle has been reduced by 46° for the left and 43° for the
right femur, and a 7.4 and 8.4 mm of head-neck junction
offset was produced for left and right femur, respectively.
Nevertheless, the patient experienced a sense of lower
limb length disparity and hip instability, without pain,
postoperatively. After a year of rehabilitation, his discomforts
had not ameliorated significantly. However, he continued
to report an absence of pain, and radiographs revealed no
avascular necrosis of the femoral head. The patient then
considered total hip arthroplasty.

Discussion

"This is the first report of the phenotypic features of a patient
with a COL2A1 mutation G216D. G216D results in the
substitution of a glycine, which hampers the folding of the
procollagen chains into a triple helix structure, contributing
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to type I collagen disorder. The COL241 mutation usually
leads to shorter stature (8). However, our patient exhibited a
tall stature and marfanoid habitus and, with the exception of
his hips, had no severe musculoskeletal deformity, which is
uncommon. This supports the finding that severe and short
stature phenotypes do not occur with the N-terminal to the
glycine at position 303 (4,9). Interestingly, in anecdotal case
reports, we noted that patients with a COL2A41 mutation in
tall stature always have a concomitant coxa valga (10-12).
However, their relationship is unclear.

Hip abnormalities are common but various in Stickler
syndrome. A study of 51 patients with hip radiographs
revealed that 63% of patients reported chronic hip
pain, and the proportion rose to 79% in adulthood (13).
Specific hip manifestations include protrusio acetabuli,
coxa valga, slipped epiphysis, Legg-Perthes-like disease,
and chondrolysis. Al Kaissi suggested that the COL2A1
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mutation impacts early bone formation and contributes
to poor anatomical arrangements at the epimetaphyseal
junction (11). Literature on coxa valga is common, but
scarce with regard to patients with broad femoral necks.

Orthopedic surgeons may need to consider genetic
syndromes, particularly with atypical presentations, such
as those of the Stickler syndrome reported here. Early
and correct diagnosis of these diseases can facilitate
the evaluation and management of other systemic
manifestations.

Considering that the patient already had signs of
osteoarthritis, our goals were as follows: (I) to establish
impingement-free hips in most daily activities; (II) to
correct the abnormal posture and gait; and (I1I) to minimize
surgical trauma. Therefore, we chose to solely remove the
impingement bumps in the femoral head-neck conjunction,
combined with gluteal release without osteotomy to correct
the coxa valga through the surgical hip dislocation approach.
However, the surgical outcome was not satisfactory. This
was because the leg length discrepancy came from the
absolute length of the femur, which was confirmed in the
full-length radiograph. However, the preoperative different
femur adduction and external rotation, slight habitual knee
flexion, and pelvic tilt, compensated for this inequality,
which manifested after the out-toeing posture was corrected
and the unbalanced tight gluteus was released. Surgeons
need to be aware of differences in the subtrochanteric length
in patients with proximal femur deformity (14). In addition,
differences in femoral morphology and rotation could
cause a lower limp disparity measurement error when using
greater or lesser trochanter in the pelvic AP radiograph.
For these patients, a leg-long radiograph or computed
tomography from hip to knee is recommended (15).
Hip instability might be attributed to valgus hip and
gluteal weakness after release. Coxa valga and concomitant
decreased lateral offset may result in posterior impingement
and hip dynamic instability (16). We hypothesize that the
unstable valgus hips attained temporal stability through
femoral neck hypertrophy and gluteal contracture during
his growth, and our surgery broke this stability.

"This unsuccessful surgery suggested that hip preservation
surgery should address the primary deformity rather than
secondary change. In addition, insufficient deformity
correction is also the primary reason for postoperative pain (17).
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