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Abstract

BACKGROUND

Fibrous dysplasia is a congenital disorder in which normal bone is replaced by
fibro-osseous tissue or irregular trabeculae of woven bone intermixed with
mature collagenous tissue. A single or multiple bones are affected. This rare bone
disorder has three clinical patterns including monostotic, polyostotic, and that
associated with McCune-Albright syndrome. Most studies report primary fibrous
dysplasia. However, a few cases of recurrent monostotic fibular fibrous dysplasia
have been reported. Here, we report a therapeutic strategy for recurrent fibular
fibrous dysplasia.

CASE SUMMARY

A 4-year-old boy was admitted for persistent pain in the left lower limb and
abnormal gait over the previous 9 mo. He had no history of present or past illness.
Preoperative imaging data showed erosion-like changes with bone expansion of
the left middle and lower fibular segment. Tumor tissue in the fibular bone
marrow cavity was removed by curettage, and rapid intraoperative pathological
examination suggested fibular fibrous dysplasia. An allograft was implanted into
the fibular medullary cavity. However, he was readmitted with clinical symptoms
including persistent pain, abnormal gait, and local swelling at the age of 6 years.
He was diagnosed with recurrent fibular fibrous dysplasia based on the second
medical examination. He underwent fibular bone tumor radical resection and
longus fibular allograft transplantation combined with fibular bone locking plate
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and screws. Good host bone to allogenic bone graft fusion was observed by the physician on postoperative regular
follow-up.

CONCLUSION
Radical resection of fibrous dysplasia and longus fibula allograft combined with internal fixation for reconstruction
are suitable for the treatment of recurrent monostotic fibular fibrous dysplasia.

Key Words: Recurrent fibrous dysplasia; Longus fibula allograft; Bone fusion; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The incidence of recurrent monostotic fibular fibrous dysplasia is low. For recurrent fibrous dysplasia, radical
resection combined with allograft bone for biodynamic reconstruction is a suitable therapy. We report a case of recurrent
fibrous dysplasia in the left fibular bone treated by longus fibula allograft transplantation combined with fibula bone locking
plate and screws.

Citation: Xie LL, Yuan X, Zhu HX, Fu L, Pu D. Fibula allograft transplantation combined with locking plate for treatment of recurrent
monostotic fibular fibrous dysplasia: A case report. World J Clin Cases 2023; 11(33): 8050-8057

URL: https://www.wjgnet.com/2307-8960/full/v11/i33/8050.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i33.8050

INTRODUCTION

As a benign fibrous-osseous lesion, fibrous dysplasia was first reported by Lichtenstein and Jaffe[1] in 1947. Usually,
fibrous dysplasia is characterized by bone developmental failure due to abnormal bone proliferation, including fibro-
osseous tissue, irregular trabeculae of woven bone, and mature collagenous tissue. Some symptoms such as pain,
deformity, claudication, and pathological fractures are caused by insufficient mineralization with substantial loss of
mechanical strength[2]. One or several bones can be affected by fibrous dysplasia. GNAS gene mutations have been
shown to participate in the pathogenesis of fibrous dysplasia and have been confirmed to have diagnostic significance[3].
Some authors have reported recurrent monostotic fibrous dysplasia in the mandible, and suggested that conservative
surgery may not be suitable for the treatment of this lesion[4]. A few cases of recurrent monostotic fibular fibrous
dysplasia have been reported. Here, we present a case of recurrent monostotic fibular fibrous dysplasia, which was
studied by imaging, and the pathological results. Radical surgery and longus fibula allograft combined with fibula bone
locking plate and screws were performed to improve the patient’s contour and function.

CASE PRESENTATION

Chief complaints
A 4-year-old boy was admitted because of persistent lower limb pain and claudication in the left lower limb over the past
9 mo.

History of present illness

The patient had mild persistent lower limb pain and claudication without any inducement. Claudication worsened in one
day. The child had no fever, urinary frequency or urgency, numbness, fatigue, or lameness. For further assessment and
treatment, he was admitted to our joint hand surgery department.

History of past illness
The child had no history past illness.

Personal and family history
The child had no history of family illness, and his medical history was unremarkable.

Physical examination
Pressing pain and local swelling were present in the left shank. The results of sensation and strengthening test, and
tendon reflex test were normal in both lower limbs. No pathological signs were observed upon physical examination.
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Figure 1 Preoperative radiographic images of fibular fibrous dysplasia. A: Preoperative anteroposterior and lateral X-ray showed ground-glass
appearance and partial radiolucent lesions with clear borders around soft tissue (arrows); B: Preoperative computed tomography showed erosion-like changes and
cystic appearance without extraosseous soft tissue mass destruction (asterisks); C: Preoperative magnetic resonance imaging (MRI). T1-weighted, T2-weighted, and
fat-suppressed MRI of the left fibular bone showed low to intermediate signals on T1 and T2-weighted images and high signals on fat-suppressed image (arrows).
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Figure 2 First results of intraoperative and postoperative pathological examination. A and B: Hematoxylin and eosin staining (magnification 40 ).
Intraoperative rapid pathological examination showed typical appearance of fibrous dysplasia. The lesion contained some irregular immature bone trabeculae
scattered within fibrous tissue; C and D: Postoperative regular pathological examination showed the same appearance of irregular trabecular bone and hyperplastic
fibrous tissue with woven bone formation.
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Figure 3 First postoperative X-ray images of fibular fibrous dysplasia. A and B: Postoperative anteroposterior and lateral X-ray showed a
radiographically apparent allogeneic bone refilling of ground-glass and partial radiolucent sites in X-ray images compared to preoperative X-ray images as showed in
Figure 1A.

Laboratory examinations
Laboratory examinations were normal.

Imaging examinations

Preoperative imaging examinations, including X-ray photography, computed tomography, and magnetic resonance
imaging, showed erosion-like changes with bone expansion of the left middle and lower fibular segment (Figure 1). No
invasion of circumferential soft tissue or pathological fracture of the lesion site was observed. Initial pathological
examination revealed fibular fibrous dysplasia (Figure 2). Postoperative photography showed that an allograft bone was
implanted into the fibular medullary cavity (Figure 3). Recurrent fibular fibrous dysplasia was observed at the age of 6
years (Figure 4).

FINAL DIAGNOSIS

The second postoperative pathological examination also revealed recurrent fibular fiber dysplasia (Figure 5). The patient
was diagnosed with recurrent fibular fibrous dysplasia based on the medical history, physical examination, laboratory
and pathological results, and imaging findings.
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Figure 4 Preoperative radiographic images of recurrent fibular fibrous dysplasia. A: Preoperative computed tomography showed expanded lesions
with a shell (asterisks), and small perforations with erosion-like changes (arrows); B: Preoperative anteroposterior and lateral X-ray also showed ground-glass
appearance (asterisks) and sclerotic borders and expanded lesions with well-circumscribed margins (arrows); C: Preoperative magnetic resonance imaging (MRI).
T1-weighted, T2-weighted, and fat-suppressed MRI of the left fibular bone showed low to intermediate signals on T1 and T2-weighted images and high signals on fat-
suppressed image, and well-circumscribed margins without extraosseous soft tissue mass destruction were observed (arrows).

TREATMENT

Treatment strategies were based on multidisciplinary expert consultation and professional discussion of the case data,
including clinical symptoms and signs, and imaging and pathological findings. After communication with his guardian,
the patient underwent fibular bone tumor resection and longus fibular allograft combined with fibula bone locking plate
for treatment of recurrent fibular fibrous dysplasia. A left straight lateral incision was made to expose the site of the
fibular bone tumor. All fibular bone tumor tissue was completely excised. Radical resection of the lesion from outside the
periosteum to the normal bone and soft tissue was performed. The surgeon soaked the incision with sterilized water for
10 min. A longus fibular allograft bone combined with fibula bone locking plate and screws was used for reconstruction
of the left fibula under the guidance of C-arm X-ray (Figure 6). The patient was encouraged to complete postoperative
functional exercises in bed. Postoperative routine pathological examination revealed fibular fibrous dysplasia (Figure 5).
After 3 mo, he was gradually mobilized and achieved complete weight bearing without crutches after X-ray examination
and senior physician assessment. According to postoperative imaging and senior physician assessment, strong

autogenous fibular bone fused to allogenic fibular bone was observed, and the internal fixation was removed after 1 year
(Figure 6).
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Figure 5 Postoperative pathological examination of recurrent fibular fibrous dysplasia. A and B: Hematoxylin and eosin staining (magnification 40
x). Areas of fibrous dysplasia and curvilinear trabeculae of metaplastic woven bone in hypocellular fibroblastic stroma were observed.

DOI: 10.12998/wjcc.v11.i33.8050 Copyright ©The Author(s) 2023.

Figure 6 Postoperative radiographic images of recurrent fibular fibrous dysplasia. A: Preoperative anteroposterior showed that longus fibula allograft
transplantation combined with fibular bone locking plate and screws was performed for reconstruction. Clear boundaries are shown by X-ray at the proximal fibular
lesion (arrow); B: Bony callus of autogenous fibular bone and allogenic fibular bone were found by X-ray of the proximal fibular lesion at 6 mo postoperatively (arrow);
C: Fusion of strong autogenous fibular bone with allogenic fibular bone was found by X-ray after 1 year postoperatively (arrow); D: Fibular locking plate and screws
were removed surgically after 1 year, and X-ray showed ideal bone fusion of proximal and distal fibular lesions (arrows).
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OUTCOME AND FOLLOW-UP

During postoperative regular follow-up, strong autogenous fibular bone fused to allogenic fibular bone was observed
(Figure 6). No clinical symptoms or signs were observed based on questionnaire survey and visual analog scale.

DISCUSSION

We report a method of treatment for recurrent fibrous dysplasia of the left fibula. As a rare benign bone disease, fibrous
dysplasia presents with abnormal arrest in the woven bone stage during bone maturation, including a monostotic or
polyostotic distribution[2]. Previous studies have shown that fibroblastic proliferation replaces normal bone matrix,
which leads to irregular trabeculae of partially calcified osteoid[5,6]. Some studies have suggested that fibrous dysplasia
has age-related self-limiting characteristics and rare malignant transformation, attributed to the number of mutant cells
often decreasing with age[7]. Other studies have found that adequate treatment may lead to a favorable prognosis
because of local pain and/or fatigue fracture in adolescence and early adulthood[8]. The therapeutic strategies for fibrous
dysplasia include conservative surgery, radical excision, and medical treatment with bisphosphonates. We report radical
excision with reconstruction of longus fibula allograft combined with fibula bone locking plate and screws for recurrent
monostotic fibular fibrous dysplasia with prolonged symptoms, such as local pain and abnormal gait. Choi et al[9]
suggested that such lesion will continue to grow after various treatments in about 20%-25% of the patients. They also
revealed that it is impossible to prognosticate whether the fibrous dysplasia will recur or not, even though it is extirpated
radically[9,10]. Our patient previously received lesion removal and allograft bone grafting without internal fixation, even
if some investigators found no recurrence of monostotic fibrous dysplasia at the femoral neck[2]. Alves et al[4] reported a
case of mandibular fibrous dysplasia treated conservatively by excision, and growth of the lesion was observed postoper-
atively after 1 year. Valentini et al[11] reported no recurrence when radical resection of the lesion was applied. Thus, as
the only option for eliminating fibrous dysplasia, radical surgery could prevent recurrence of fibrous dysplasia. Our case
underwent radical resection for recurrent fibrous dysplasia of the fibular bone. No signs of recurrence and allograft bone
fusion in postoperative X-ray were observed during regular postoperative follow-up. One year after operation, internal
fixation was removed by surgeon.

Reconstructive methods for defects in the long bones of the extremities have been developed and significantly
improved over the last few years, as a result of development of bone graft materials. However, there is still a lack of
consensus or solid evidence for reconstructive methods for fibrous dysplasia, although some recommended guidelines
have been advocated by Javaid et al[12]. For craniomaxillofacial fibrous dysplasia, any reconstructive decision should
enhance the aesthetics and function of the patient[11]. There are still aesthetic requirements for therapy of long bones of
the extremities with fibrous dysplasia. Patankar et al[13] proposed that nonvascularized fibular cortical strut grafting is an
effective treatment for fibrous dysplasia of the radius. Majoor et al[14] suggested that cortical strut allograft is a viable
treatment option for fibrous dysplasia involving the proximal femur in patients who have not already experienced a
fracture. Surgeons should pay particular attention to the proximal fixation point of the allograft to decrease the risk of
failure. In our case, fusion of strong autogenous fibular bone to allogenic fibular bone was observed at proximal and
distal fibular lesions, and the internal fixation was removed after 1 year.

With regard to clinicopathological presentation of monostotic fibrous dysplasia, Ozsen et al[15] reported small
differences but mainly similar characteristics to those reported earlier. In their study of 32 cases diagnosed with fibrous
dysplasia, four were accompanied by aneurysmal bone cyst, and recurrence occurred in five treated by curettage. We
previously reported a case of fibrous dysplasia associated with aneurysmal-bone-cyst-like changes in proximal femur
lesion, which was confirmed by pathological examination[16]. Some authors have found that the tumor tissues scatter
within fibrous tissue with various degrees of cellularity, and appear narrow and circular, usually shaped as irregular,
immature bone trabeculae under the microscope[15]. It is shown that immature bone trabeculae are not surrounded by
osteoblasts, and such trabeculae do not evolve into mature bone. The number, distribution, and maturity of bone
trabeculae differ geographically and among cases. Our case underwent curettage of the lesions, and recurrent fibular
fibrous dysplasia was observed during follow-up. Prior and later pathological examination of our case supported the
diagnosis of fibrous dysplasia.

CONCLUSION

Recurrent fibrous dysplasia of the fibular bone is rare, and appropriate treatment strategies are important. Radical
resection of fibrous dysplasia and use of longus fibula allograft combined with fibular bone locking plate with screws for
reconstruction are suitable therapeutic methods. After initial treatment of fibrous dysplasia, especially in children, active
follow-up and regular reviews should be also carried out for recurrent or malignant tumors.
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