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Surgical Technique

Introduction
Unicameral bone cysts (UBCs) were first described as a 
distinct pathological entity by Mikulicz in 1906.[1] UBC 
is a very common benign bone tumor among children and 
adolescents.[2] UBCs, also commonly referred to as simple 
bone cysts, represent 3% of all benign bone tumors in patients 
younger than 20 years of age.[3] Among this population, 80% 
of all UBCs are found.[4] A UBC is considered latent when a 
bone of more than 5 mm separates it from the nearest physis 
and active if bone separation in <5 mm.[5] However, Haidar 
et al. defined a latent UBC as being at least 2 cm away 
from the physis and showed it to be a significant factor in 
the decrease rate of recurrence.[6] UBCs are managed using 
various treatment options. These include but are not limited to 
observation, injection of agents (such as steroids, bone marrow 
aspirate, demineralized bone matrix, or bone substitutes), 
and surgical intervention, which usually consists of curettage 
with or without internal fixation.[7] A proximal femoral active 
UBC carries a unique challenge for which a strong construct 
is needed to stabilize the fracture or impending fracture of 

the UBC with minimal violation of the physis to decrease the 
chance of growth arrest.

Wagner technique was described and reported for stabilizing 
intertrochanteric osteotomies to correct coxa vara in children. This 
technique was not reported in the literature as a method for the 
fixation of active femoral neck UBC with pathological fracture. 
Because of the studied benefits, this technique was utilized in the 
current case to minimize the risk of growth plate arrest.

Case Report
A 5-year-old male presented with pain in the left hip that 
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Unicameral bone cysts (UBCs) are common benign bone tumors in skeletally immature individuals. UBCs are considered active when found 
in close proximity to the growing physis. An active UBC of the femoral neck raises unique management challenges. This is due to its location 
in an area known to be high risk for complications if fractured, such as avascular necrosis and varus malunion. Transfixing the femoral neck 
physis while aiming to stabilize the fracture poses a risk of growth arrest. This risk is minimized when employing smooth Kirschner wires. 
Here, we present the case of a 5-year-old male with a recurrent active UBC in the left femoral neck complicated with a pathological fracture 
in which stabilization was achieved utilizing the Wagner technique of multiple Kirschner wires. To our knowledge, this technique has not 
been described in the treatment of such pathology.
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prevented him from ambulating. He is known to have a 
bicuspid aortic valve with severe aortic valve stenosis. His 
examination was unremarkable except for guarding the left 
hip due to severe pain. A pelvic radiograph showed a centrally 
located lytic lesion within the left femoral neck, most likely 
representing UBC of the femoral neck complicated with a 
pathological undisplaced fracture of the femoral neck. Those 
findings were further confirmed with magnetic resonance 
imaging of the left hip [Figure 1]. The patient was operated 
on with curettage, filling the defect with calcium phosphate 
bone substitute, and fixated with a pediatric dynamic hip 
screw (DHS) [Figure 2]. Unfortunately, after 2 years of loss 
to follow-up, the patient presented again with severe hip pain 
limiting ambulation.

New radiographs of the left hip were requested and compared 
to the postoperative images and showed an expansile lytic 
proximal femoral lesion that had increased in size compared 
to the previous radiographs [Figure 3]. Complete absorption of 
the bone graft was also noted. The minimal bone between the 
physis of the femoral neck and UBC suggested a still active 
UBC. A cortical breakthrough observed in the lateral aspect 
of the femoral neck, which was suggestive of a fracture line.

A computed tomography (CT) of the left hip was requested 
to confirm the existence of a pathological fracture and aid 
in surgical planning [Figure 3]. The CT scan confirmed the 
suspicion of an undisplaced pathological fracture and showed 
the lesion extending to the physis with a thin layer of bone in 
between. The CT also showed that the pediatric DHS lag screw 
was floating in the middle of the cyst, with no bone purchase 
whatsoever. The patient was kept on strict nonweight-bearing 
orders and was admitted for cardiology clearance and operative 
intervention.

Operative technique
A pediatric fracture table was employed with the patient in the 
supine position with his contralateral lower limb flexed and 
abducted. Traction was not used. At this time, an intraoperative 
radiograph was obtained, and it was determined that there 
was a displacement of the femoral neck fracture. A closed 
reduction was necessary to achieve an acceptable position. 
A lateral incision was made over the previous surgical scar. We 
utilized a subvastus lateral approach. The DHS was removed, 
and that was followed by curettage of the UBC’s inner surface 
through the hole of DHS’s lag screw. The cavity was then 
filled with BIO 1-QUICKSET®, an injectable self-hardening 
bone substitute. Under image-intensifier control and using a 
power tool, five 2.0-mm K-wires were inserted as parallel to 
each other as possible, keeping in mind not to penetrate the hip 
joint. Using two K-wire pliers, the K-wires were bent as close 
to the bone as possible. Then, two 2.5-mm holes were drilled 
from the anterior to the posterior aspect of the femur. The first 
hole was approximately 2 cm below the lesser trochanter, and 
the two holes were about 2 cm apart. Two cerclage wires were 
passed through the holes and tensioned around the bent K-wires 
until the K-wires were lying entirely on the lateral aspect of 
the femur [Figure 4].

The patient was kept nonweight bearing postoperatively for 
2 months. The signs of surgical site infection presented at 
the first follow-up in 2 weeks postoperatively, and it was 

Figure 2: Postoperative anteroposterior and lateral views radiograph of 
the left hip, showing the cavity filled with bone substitute and fixation by 
pediatric dynamic hip screw

Figure 3: Two years postoperative images showing recurrence of the 
unicameral bone cyst with femoral neck fracture

Figure 1: (a) Anteroposterior view showing a central lytic lesion in the left 
femoral neck. The arrow indicates a fracture line through the cyst (b) Coronal 
T2 magnetic resonance imaging reconstruction of the left proximal femur 
showing homogeneous fluid‑filled cyst of the left femoral neck
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successfully treated with a course of oral antibiotics. Follow-up 
radiographs at 2 months showed good bone healing, and the 
patient was able to bear weight with minimal discomfort and 
had a full range of motion of the left hip [Figures 5 and 6]. At 
6 months, the patient had no new complaint and was walking 
without pain or limp, and there was no sign of recurrence or 
loosening on radiographs.

Discussion
Our patient was diagnosed with having a recurrent active 
UBC with a fracture in the femoral neck. Given that he was 
a 5-year-old child, an attempt was made to achieve minimal 
injury to the growing physis. Transfixing the growth plate of 
the femoral neck with K-wires has been shown to carry a lower 
risk of growth arrest compared to other fixation modalities.[8,9] A 
UBC of the proximal femur was even shown to cause coxa vara 
and avascular necrosis if not adequately treated.[10] Dormans 
described a classification system to guide the treatment of 
lytic lesions of the femoral neck. He classified type 2 benign 
lesions as those lying in close proximity to the physis and 
recommended fixation using K-wires.[11]

The fixation method used in this patient was first described by 
Wagner in 1978 when he used it to stabilize intertrochanteric 
osteotomies for the correction of coxa vara in children.[12] 
Widmann et al. studied over 17 valgus osteotomies using 
the Wagner technique, with an average age at surgery being 
5.6 years, and the average follow-up was 4.5 years. Moreover, 
in their study, premature closure of the physis was observed in 
four of their 17 treated patients with the remaining hips physis 
remained open until the final follow-up.[13] They concluded 
that the Wagner technique is a stable fixation with minimal 
complications in treating patients suffering from coxa vara.[13] 
Because of the benefits, this technique was utilized in the 
current case to stabilize the already weakened femoral neck 
bone by the UBC with the minimal risk of growth plate arrest.

In our case, BIO 1-QUICKSET®, which is an injectable 
self-hardening bone substitute based on tricalcium 
phosphate (TCP), was used in both surgeries to fill the UBC 
cavity after curettage due to its high compressive strength and 
for its osteoinductive properties.[14] Many adjuncts were used in 
the literature in an effort to promote cyst healing and provide 
structural support by filling the cyst.[7] The UBC recurrence 
was shown by Zhang et al., to be related to the initial filing by 
the TCP, no recurrences were observed at 2 years of followup 
in cysts that were estimated to be filled 100% by TCP, which 
may partially explain the recurrence encountered after the 
first surgery.[15]

Conclusions
The clinical results indicate that using the Wagner multiple 
K-wire osteosynthesis technique is an option to stabilize 
an active UBC of the femoral neck in skeletally immature 
individuals. At the short-term follow-up, this fixation construct 
proved to be mechanically sound to allow for adequate cyst and 
bone healing. However, further studies are required with larger 
sample sizes and longer follow-up to confirm these findings.
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Figure 4: Immediate postoperative views

Figure 5: Radiographs at 2 months after the surgery

Figure 6: Clinical photographs at 2 months after the surgery
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