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Femoral neck trapdoor procedure and allograft for the
chondroblastoma of the femoral head
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Abstract: The chondroblastoma is a kind of benign bone tumor which mainly arises from epiphyseal

plate, including proximal parts of humerus, tibia and the proximal part of the femur. The reported incidence

of femoral head chondroblastoma is rare, accounting for approximately 1-2% of bone tumors. The main

treatments reported include acetabular osteotomies, osteochondral grafts, and vascularized fibular grafts.

We present a case of femoral head chondroblastoma treated with a femoral neck trapdoor procedure and

allograft. The hip function of this male patient recovered well, with no recurrence or complications found at

16 months follow-up. This procedure may be a sufficient and safe approach for the chondroblastoma of the

femoral head.
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Introduction

Chondroblastoma is a kind of infrequent benign bone
tumor, which accounts for about 1-2.7% of primary
bone tumors (1-3). It mainly arises from the epiphyseal
plate of long bone at bone development stage (4). The
proximal parts of humerus, tibia and femur, and the distal
femur are frequently affected (1,3,5). Meanwhile the
incidence of chondroblastoma arising from femoral head
ranks the third of the most frequent bone tumor (6). The
majority of patients age between 10 to 20 years old. The
prevalence between male and female is 2:1 (7). Although
chondroblastoma is classified as benign tumor, malignant
transformation and neoplastic transplantation were
reported (2,3).

Coxalgia is the main clinical manifestation of femoral
head chondroblastoma. Patients could represent with
claudication as a result of severe lesion, while tenderness
on the Scarpa’s triangle could also be found (8). Trauma or
sport injury history and limp neurovascular pathological
changes usually could be excluded before diagnosis.

The treatments of femoral head chondroblastoma
reported include acetabular osteotomies and osteochondral
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grafts (6) and vascularized fibular grafts (8-10). As a kind
of benign tumor, adequate curettage of lesion and bone
grafting are efficient. But the challenge is how to access the
lesion, especially when it is located between the articular
cartilage and epiphyseal plate. The ideal way is to find a safe
and sufficient path that allows complete curettage, while
preserving the joint function and development ability as far
as possible.

Unfortunately, it’s unavoidable to transgress either the
articular cartilage or the growth plate when the epiphysis
is involved, because the proximal femoral head epiphysis
is entirely included in the joint capsule. Thus there are
only three choices: (I) an approach via a drill along the
femoral neck which may damage the epiphyseal plate
(11,12); (II) an approach directly through the surface of
the femoral head, which do no harm to the growth plate
but have the potential to damage the articular cartilage (6,8);
(III) an open approach which includes capsulotomy and
raising a “trapdoor” of the femoral neck (10).

The first approach would violate the physis of proximal
femur. So that is not recommended for the skeletally
immature patients. Although the second choice provides
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Figure 1 Preoperative X-ray of left hip showed an osteolytic lesion about 3 cm x 4 cm with irregular embrace on the left femoral

head. Normal joint space was also seen.

direct access to the subchondral lesion, it destroys the
integrity of the femoral head articular cartilage, which may
have negative impact on joint mechanical characteristics
and activities later on. Mont er al. (13) used a trapdoor
procedure for the treatment of late stage osteonecrosis of
the femoral head and good results were reported in 1998.
Trapdoor procedure is not a new approach for the femoral
head chondroblastoma. Iwai er 4/. and Orlando-Diaz ez al.
both reported good surgical results of this technique in
2008 and 2014 respectively (6,8). But they both raised the
trapdoor on the surface cartilage of femoral head, as a result
of that, both the hip joint interface and the mechanical
characteristics of femoral head were changed, which may
lead to osteoarthritis and even collapse.

In order to avoid the damage of the articular cartilage
and preserve the femoral head skeleton maximally, we
apply a trapdoor procedure of the femoral neck for the
management of the femoral head chondroblastoma.

Case presentation

A 23-year-old male was admitted to our hospital with
the chief complaint of left coxalgia for 6 months. Mild
claudication was represented after about 90 min of walking.
Patient denied any use of steroid or history of trauma.
Neither anchylosis nor clicking of joint was presented. And
there were none radiative pain or sensory-motor disorders
of lower limps found. Physical examination revealed
tenderness of left Scarpa’s triangle and Fabere test(+) of left
hip. Leg length discrepancy was not apparent, while the
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range of motion was normal.

X-ray examination showed an osteolytic lesion about
3 cm x 4 cm with irregular embrace on the left femoral
head. Normal joint space was seen on the plain radiograph,
while neither collapse of the femoral head nor calcification
inside the lesion were showed (Figure I).

The left femoral head lesion was of relatively low signal
on T1-weighted MRI, while mixed high signal and low
signal of proximal lesion, and high signal of distal part were
identified on T2-weighted MRI (Figures 2,3). Polycystic
changes could be seen both on the coronal plane (Figure 4).

The patient took horizontal position with a comfort pad
under the left hip after general anaesthesia. We performed
a modified approach according to that described as Smith-
Peterson path. An oblique skin incision about 10 c¢m
was made on the anterolateral side of left hip. And then
separated the tensor muscle of fascia lata and the rectus
femoris along the interval to expose the capsule. On a
flexion and abduction position of the hip, we opened the
capsule from the anterior and posterior side so that could
preserve the blood supply from the deep branch of the
medial femoral circumflex artery. After that, a trapdoor
segment was dissected with an osteotome. The cutting
edges was about 1 cm below the femoral neck junction,
about 3 cm long and 1.5 cm wide (Figure 5).

Cancellous bone of the neck was removed and soaked
in normal saline in preparation for grafting. A sense of
breakthrough was felt when reaching the lesion and dark
red liquid was seen flowing out. Yellowish and grayfish
tumor was snapped out. Intraoperative pathological
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Figure 3 On T2-weighted MRI, high signal and low signal of the lesion were identified.

diagnosis suggested tumor could not be excluded. So we
thoroughly curetted along the circumference of what
then flushed clean. Because of the large defect created by
curettage, autologous and then allogeneic bone graft were
undertaken. After that, the trapdoor segment was replaced
without fixation.

After operation, walking with half weight bearing was
encouraged on the second day. And the patient started full
weight bearing after 6 weeks following surgery. At 3 and
16 months follow-up, this patient recovered with good
joint function without pain. Limb shortening or angular
deformities were not found. X-ray showed good bony union
around the trapdoor. And no osteoarthritic change, femoral
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neck fracture, collapse of the femoral head or tumor
recurrence was presented (Figure 6).

Intraoperative pathology: large amount of fibrocyte
and short spindle cells were seen under the microscope, so
did multinucleated giant cells. Postoperative diagnosis of
paraffin sections suggested chondroblastoma. The results of
immunohistochemistry were as below: S-100(+), CD1a and
CDo68(partly +), AE1/AE3(-), CD23(-), CD34(vessel +),
Ki-67(index 5%),P53(-) and PTH(-) (Figure 7).

Discussion

Bone chondroblastoma tends to arise from the epiphyseal
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Figure 4 Polycystic changes and enhancement on the coronal

plane on the enhancement T2-weighted MRI.

trapdoor segment

Figure 5 Illustration of the intraoperative appearance and the
trapdoor was removed, the tumor was then curetted.

plate of long bone (4,14,15). In 1942, Jaffe and Lichtenstien
firstly used the term “benign chondroblastoma”, which
separated it from giant cell tumor of bone. The frequent
locations are proximal humerus, proximal tibia, proximal

and distal femur (1,3,5).
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Figure 6 Three months after operation, X-ray showed good
bony union around the trapdoor. And no osteoarthritic change

or collapses of the femoral head were seen.

The imagining diagnosis of this case showed osteolytic
changes surrounded by osteosclerosis on X-ray. Others
reported that the lesion could be of mixed high signal
and low signal, and of high signal on T2-weighted MRI,
while relatively low signal on T1-weighted MRI (10). The
diagnosis was indefinite base on the imaging examinations.
Pathologic diagnosis revealed the lesion of femoral head
was chondroblastoma.

There is no role for chemotherapy, and radiotherapy is
contraindicated in the management of chondroblastoma.
Complete curettage and bone grafting are sufficient for
the treatment of femoral head chondroblastoma. The
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Figure 7 Pathology: large amount of fibrocyte and short
spindle cells were seen under the microscope, so did

multinucleated giant cells.

recurrence rate ranges from 10% to 40% (3,16-18). Seldom
had cases been reported for local soft tissues seeding, and
about 1% of cases had pulmonary metastasis (12,19).

According to this patient’s preoperative clinical
symptoms and images, we could not reach the diagnosis
of chondroblastoma because we could not exclude the
possibility of bone tumor. The chief principle of the
treatment was adequate curettage. As to the lesions located
on the femoral head, posterolateral approach or direct
anterior approach could be chosen for exposure of femoral
head. Considering that the lesion was close to the anterior
side of the femoral head, and that the patient is quite young
and active, the direct anterior approach was chosen to save
the greater trochanter, which avoided complications like
bone healing defect, infection caused by internal fixation
and lack of abductor forces. Moreover, a direct anterior
approach not only provides adequate exposure which allows
adequate curettage, but also protects the nerve, muscle and
the articular cartilage.

As mentioned above, the minimally invasive approach
which via a drill through femoral neck has an obvious limit
of thorough curettage even with the use of endoscope
or arthroscopy, because the long passage would restrict
our operation. The second approach which through the
surface of the femoral head would damage the articular
cartilage though it provides good exposure. And it’s likely
to affect the skeleton of femoral head. A trapdoor through
the femoral neck may provide relatively good operation
pathway and avoid damaging the articular cartilage. As for
a 23 years old patient, a trapdoor procedure via the femoral
neck not only provides relatively good visualization than the
first one, but also avoids mal-development of epiphysis.
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This procedure does not need to dislocate the hip
joint; on the other hand, it can preserve the integrity of
the articular cartilage. But the disadvantages still need our
attention. This approach may destroy the growth plate
which depends on the location of the lesion, thus may cause
leg length discrepancy. Lin ez al. reported that some patients
who were treated before skeletal maturity had been reached,
they had a growth disturbance, but no one developed
avascular necrosis (18). Strong et /. (10) also reported no
necrosis of the femoral head after the trapdoor procedures.
But two of five patients were reported to have recurrence at
the follow-up time of 4 and 16 months respectively. Tumor
recurrence maybe because the limit of visualization during
operation. Besides, thin path also limits the curettage of
the lesion. Pathological fracture and angular deformity
have also been reported by Grimer er a/. who performed
curettage through the base of the femoral neck (20). To deal
with these problems, great patience and meticulousness are
necessary for good results. Patient’s selection is important
too, according to recent reports, recurrence tends to
happen in skeletal immature patients (1); so an approach up
the femoral neck is much more safer when the patient has
reached skeletal maturity.

Although a trapdoor procedure on the femoral neck may
have complications mentioned above, we consider that it
grants better access to subchondral lesions of the femoral
head than an approach which uses a drill along the femoral
neck and it does no harm the articular cartilage. However,
more cases are needed to prove whether this procedure
could render good post-operative outcome. In skeleton
mature patients with femoral head chondroblastoma, we
consider the femoral neck trapdoor procedure as a good
option for surgical treatment.
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