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Case Report
Tibia vara caused by focal  
fibrocartilaginous dysplasia: a case report
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Abstract: Focal fibrocartilaginous dysplasia is a relatively rare, benign bone lesion that usually leads to varus de-
formities of the proximal tibia. We report upon such a case which was surgically excised by piezosurgery. The final 
examination 18 months later showed normal features both clinically and radiographically. To the best of our knowl-
edge, this is the first case cured with piezosurgery and the first case to report sequestrum by biopsy.
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Introduction

Focal fibrocartilaginous dysplasia (FFCD) is a 
relatively rare, benign bone lesion that usually 
occurs in children. Cases involving the tibia [1- 
3], femur [4, 5], ulna [6, 7], humerus [7], radius 
[8], phalanx [4], and vertebra [9] have been 
reported. Among these reports, the proximal 
tibia is believed to be the most frequently 
involved site. FFCD in the tibia usually leads to 
varus deformities. It is not completely known 
what causes this disease and how the defor-
mity occurs [1, 5]. Spontaneous resolution can 
occur in some patients, while persistent or pro-
gressive deformities exist in others. Surgical or 
conservative treatment is still controversial.

We report a case affecting the proximal tibia 
with varus deformity, which was surgically 
excised by piezosurgery. Histopathology dem-
onstrated that the lesion was composed of 
fibromuscular tissue, cartilage and seques-
trum. To the best of our knowledge, this is the 
first case cured with piezosurgery and the first 
case to report sequestrum by biopsy.

Case report

A 26-month-old boy with varus deformity of the 
right leg was evaluated in our department. 
When he was 14 months old, his parents 

noticed that his right leg was bowed. The defor-
mity gradually worsened, and he walked with a 
limp at the age of 20 months. The patient had 
no history of trauma, infection, or metabolic  
disease. He did not complain of any pain or 
other discomfort. Physical examination showed 
that the affected leg was 2 cm shorter than the 
normal side. Radiographs demonstrated lucent 
defects in the medial cortex of the proximal 
tibia, with sclerosis along the borders of the 
lesion. His radiological evaluation also revealed 
a varus deformity with a mechanical medial 
proximal tibial angle (mMPTA) of 73° (Figure 
1A). A full-length X-ray was not obtained due to 
the refusal of his parents. Magnetic resonance 
imaging (MRI) showed a low-signal area in the 
medial part of the proximal tibia on both T1-  
and T2-weighted sequences (Figure 1B). The 
procedure was applied through a medial longi-
tudinal incision along the proximal tibia. The 
lesion of the tibia was excised by piezosurgery 
(XD860A, SMTP, Jangsu, China, frequency of  
45 Hz with a maximum amplitude of 0.15 mm). 
Attention was given not to damage the normal 
cartilage from the epiphysis and the growth 
plate. Neither guided growth nor an osteotomy 
procedure was performed to correct the tibial 
varus deformity. Histopathology demonstrated 
that the lesion was composed of fibromuscular 
tissue, cartilage and sequestrum (Figure 2). 
The final examination at 3 years and 8 months 
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of age showed normal features both clinically 
and radiographically (Figure 1C).

Discussion

The etiology of FFCD remains unknown. The 
common pathologic feature is a thick fibrotic 
band extending from the epiphysis to the 
metaphysis on one side of the bone. It is sup-
posed that this band behaves as a tether,  
causing asymmetric growth and angulation. 
Bell et al. suggested that the mesenchymal 
anlage of the tibial metaphysis has developed 
abnormally, which leads to excessive produc-
tion of fibrocartilage [10].

Overall, 24 reports about FFCD in the tibia with 
full text are found in English literature, and 71 

proximal tibia [1], while Mooney reported a 
2-year-old female with varus deformity of the 
distal tibia [14]. In addition, valgus deformity 
and a lucency of the lateral proximal tibia were 
also detected [5, 14, 15]. Nakase described a 
prominent periosteal reaction at the lesion  
site [12]. One of the five cases reported by 
Dusabe presented with an uncommon radio-
graphic appearance with physeal impairment 
[16]. Magnetic resonance imaging (MRI) shows 
a low-signal area on both T1- and T2-weighted 
sequences [4, 5]. In the case reported by  
Ringe, ultrasonography showed a hypoechoic 
lesion upon the cortex without hyperperfusion 
in color duplex sonography, and there was a 
cortex interruption as seen in a gaping fracture 
[4]. One of the two cases reported by Zayer 

Figure 1. A. Preoperative X-ray showed a lucent defect in the medial cortex 
and varus deformity of the proximal tibia. B. The T2-weighted MRI sequences 
showed a low-signal area in the medial part of the proximal tibia. C. The 
18-month follow-up X-ray showed good limb alignment.

Figure 2. Histopathology demonstrated that the lesion was composed of fi-
bromuscular tissue, cartilage and sequestrum (H&E, 100X).

cases of FFCD in tibia were 
recorded. There is a small 
prevalence of males, with a 
male/female ratio of 1.22 
(39/32) and a left/right ratio 
of 1.15 (38/33). FFCD mainly 
affects children at the begin-
ning of their walking age, but  
it has also occurred in an  
adult patient aged 29 years, 
with Turner’s syndrome [11]. 
The onset of the deformity 
occurs at the age of 0 to 36 
months in children, while the 
age at presentation is 2 to 54 
months.

Clinical manifestations includ-
ed unilateral bowing of the  
leg, tibial torsion, limb length 
discrepancy and limp. Swell- 
ing of the leg [12, 13], a limit-
ed range of motion [12], stum-
bling, and discrete hyperpig-
mentation [4] have also been 
reported. Pain, tenderness, 
and joint contractures are 
absent. Postovsky reported a 
case of FFCD of the tibia  
without clinical abnormalities 
concomitant with eosinophilic 
granuloma of the lower jaw 
[13].

Radiography typically shows a 
varus deformity and cortical 
defect with a surrounding 
sclerosis area of the medial 
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underwent scintigraphy, which showed a high 
uptake of the lesion [1]. A complete body scan 
with 99mtechnetium showed a mild reactive 
lesion in three patients [17].

To clarify or exclude the diagnosis, a biopsy  
procedure was performed in some cases. The 
histopathological appearance varies. The first 
descriptions were published by Bell et al. In  
two of their cases, the biopsy showed dense 
hypocellular tissue resembling fibrocartilage  
in some areas and tendon in others [10]. 
However, in some later cases, cartilage was 
absent. In our case, biopsy showed seques-
trum in addition to fibromuscular tissue and 
cartilage. Perhaps different cases were under-
going different phases of the same disease. 
Biopsy may not always be necessary. The diag-
nosis can be made when one has typical clini-
cal and radiological features without any other 
possible causes [3, 10].

In some patients, the deformity resolves after 
treatment with splints, braces, or shoe eleva-
tion [2-4, 17, 18], but spontaneous resolution 
also occurs after observation alone [3, 10, 
19-22]. 

Most of the surgically treated patients, includ-
ing fibrous band release, curettage, guided 
growth, osteotomy, or a combination of differ-
ent surgical methods, healed clinically and 
radiologically at the last follow-up [3, 10, 11, 
14, 17-20, 22]. However, incomplete correc- 
tion and overcorrection also occur in some 
patients after osteotomy or guided growth [20, 
22]. Due to the differences in tissue density 
and elastic properties, ultrasonic osteotomes 
could play a selective cutting role in hard  
structure bony tissue rather than in soft tissue 
[23]. For the fewest adverse effects, we chose 
the piezosurgery.

In conclusion, the diagnosis of FFCD can be 
made based on the typical clinical and radio-
logical appearance. When differential diagno-
sis is difficult, biopsy can be taken into consid-
eration. Lesion resection alone is enough for 
FFCD in the tibia with secondary deformity. 
Once surgical resection is decided upon, piezo-
surgery may be a good choice.

Acknowledgements

We acknowledge the work of the pathologists 
involved in this study (Drs. Xianliang Zhang and 

Hongying Zhang). The study was supported by 
the Major Research and Development Project 
of Sichuan provincial Science and Technology 
Department (2020YFS0082).

Disclosure of conflict of interest

None.

Address correspondence to: Xiaodong Yang, De- 
partment of Pediatric Surgery, West China Hospital, 
Sichuan University, 37 Guo Xue Road, Chengdu 
610041, Sichuan Province, P. R. China. Tel: +86-
028-85422456; E-mail: yxd2260483@126.com

References

[1] Zayer M. Tibia vara in focal fibrocartilaginous 
dysplasia. A report of 2 cases. Acta Orthop 
Scand 1992; 63: 353-355.

[2] Husien AM and Kale VR. Tibia vara caused by 
focal fibrocartilaginous dysplasia. Clin Radiol 
1989; 40: 104-105.

[3] Pavone V, Testa G, Riccioli M, Sessa A, Evola 
FR and Avondo S. The natural history of focal 
fibrocartilaginous dysplasia in the young child 
with tibia vara. Eur J Orthop Surg Traumatol 
2014; 24: 579-586.

[4] Ringe KI, Schirg E, Rosenthal H, Berendonk H 
and Galanski M. Unilateral tibia vara in a tod-
dler caused by focal fibrocartilaginous dyspla-
sia. J Radiol Case Rep 2009; 3: 14-17.

[5] Santos M, Valente E, Almada A and Neves J. 
Tibia valga due to focal fibrocartilaginous dys-
plasia: case report. J Pediatr Orthop B 2002; 
11: 167-171.

[6] Verhoeven N and De Smet L. Focal fibrocarti-
laginous dysplasia in the upper limb: case re-
port and review of the literature. Genet Couns 
2013; 24: 373-379.

[7] Lincoln TL and Birch JG. Focal fibrocartilagi-
nous dysplasia in the upper extremity. J Pediatr 
Orthop 1997; 17: 528-532.

[8] Smith NC, Carter PR and Ezaki M. Focal fibro-
cartilaginous dysplasia in the upper limb: sev-
en additional cases. J Pediatr Orthop 2004; 
24: 700-705.

[9] Sun B, Zhang ZH, Chen XY, Huang SH and Liu 
ZL. Focal fibrocartilaginous dysplasia in the 
thoracic vertebra: a case report. Oncol Lett 
2014; 8: 1539-1542.

[10] Bell SN, Campbell PE, Cole WG and Menelaus 
MB. Tibia vara caused by focal fibrocartilagi-
nous dysplasia. Three case reports. J Bone 
Joint Surg Br 1985; 67: 780-784.

[11] Ohno I, Shimizu N, Nakase T and Yoshikawa H. 
Adult case of tibia vara associated with focal 
fibrocartilaginous dysplasia. J Orthop Sci 
2005; 10: 328-330.

mailto:yxd2260483@126.com


Tibia vara secondary to focal fibrocartilaginous dysplasia

207 Int J Clin Exp Med 2022;15(6):204-207

[12] Nakase T, Yasui N, Araki N, Kuratsu S, Tanaka 
M, Yoshikawa H and Ochi T. Florid periosteal 
reaction and focal fibrocartilaginous dysplasia. 
Skeletal Radiol 1998; 27: 646-649.

[13] Postovsky S, Militianu D, Bialik V, Vlodavsky E, 
Elhasid R, Peled M and Arush MW. Concomi-
tant focal fibrocartilaginous dysplasia of the 
tibia and eosinophilic granuloma of the jaw in 
a child. J Pediatr Orthop B 2002; 11: 172-175.

[14] Mooney JF and Slone HS. Two unusual presen-
tations of focal fibrocartilaginous dysplasia. J 
Pediatr Orthop B 2013; 22: 367-371.

[15] Poul J and Straka M. Periosteal tethering of 
growth plates in long bones (focal fibrocarti-
laginous dysplasia). Acta Chir Orthop Trauma-
tol Cech 2003; 70: 182-186.

[16] Dusabe JP, Docquier PL, Mousny M and Rom-
bouts JJ. Focal fibrocartilaginous dysplasia of 
the tibia: long-term evolution. Acta Orthop Belg 
2006; 72: 77-82.

[17] Albinana J, Cuervo M, Certucha JA, Gonzalez-
Mediero I and Abril JC. Five additional cases of 
local fibrocartilaginous dysplasia. J Pediatr Or-
thop B 1997; 6: 52-55.

[18] Herman TE, Siegel MJ and McAlister WH. Focal 
fibrocartilaginous dysplasia associated with 
tibia vara. Radiology 1990; 177: 767-768.

[19] Jouve JL, Kohler R, Mubarak SJ, Nelson SC, 
Dohin B and Bollini G. Focal fibrocartilaginous 
dysplasia (“fibrous periosteal inclusion”): an 
additional series of eleven cases and literature 
review. J Pediatr Orthop 2007; 27: 75-84.

[20] Kim CJ, Choi IH, Cho TJ, Chung CY and Chi JG. 
The histological spectrum of subperiosteal fi-
brocartilaginous pseudotumor of long bone 
(focal fibrocartilaginous dysplasia). Pathol Int 
1999; 49: 1000-1006.

[21] Jibri Z, Chakraverty J, Thomas P and Kamath S. 
Focal fibrocartilaginous dysplasia and sponta-
neously resolving bowing of the leg. J Pediatr 
2013; 163: 1527, e1521.

[22] Choi IH, Kim CJ, Cho TJ, Chung CY, Song KS, 
Hwang JK and Sohn YJ. Focal fibrocartilagi-
nous dysplasia of long bones: report of eight 
additional cases and literature review. J Pedi-
atr Orthop 2000; 20: 421-427.

[23] Stubinger S, Kuttenberger J, Filippi A, Sader R 
and Zeilhofer HF. Intraoral piezosurgery: pre-
liminary results of a new technique. J Oral Max-
illofac Surg 2005; 63: 1283-1287.


