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BILATERAL COXA VARA AND TIBIA VARA
ASSOCIATED WITH SEVERE SHORT STATURE

IN A GIRL MANIFESTING A CONSTELLATION

OF BONE LESIONS WITH EXCLUSIVE INVOLVEMENT
OF THE LOWER LIMBS
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In most instances, a toddler is seen with unilateral varus of the tibia, usually the deformity appearing slightly
more distal than the knee joint. Radiographs of the focal fibrocartilaginous dysplasia show a characteristic abrupt
varus at the metaphyseal — diaphyseal junction of the tibia. Cortical sclerosis is in and around the area of the
abrupt varus on the medial cortex. A radiolucency may appear just proximal to the area of cortical sclerosis. The
aetiology of such defects and the pathogenesis of the deformity are mostly unknown. Many of the associated
factors suggest that the condition at least partly results from a mechanical overload of the medioproximal tibial
physis.

The evaluation of a child with suspected pathologic tibia vara begins with a thorough history. A complete birth and
developmental history should include the age at which the child begun walking. The medical history should identify
any renal disease, endocrinopathies, or known skeletal dysplasia. The physical examination also should include the
child’s overall lower extremity alignment and symmetry, hip and knee motion, ligamentous hyperlaxity, and tibial
torsion.

We describe on a 17 year-old-girl who manifests severe short stature associated with multiple orthopaedic
abnormalities, namely, bilateral coxa vara and tibia vara. Radiographic documentation showed bilateral and
symmetrical involvement of the lower limbs with the extensive form of fibrocartilaginous dysplasia, osteoporosis,
and osteolytic lesions. The constellation of the malformation complex of osteolytic lesions, fibrocartilaginous
changes and the polycystic like fibromas are not consistent to any previously published reports of fibrocartilaginous
dysplasia. To the best of our knowledge, it seems that fibrocartilaginous changes are part of a novel type of skeletal
dysplasia.

Keywords: coxa vara; tibia vara; fibrocartilaginous dysplasia; fibrous dysplasia; osteoporis; osteolytic changes;
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ABYCTOPOHHAS BAPYCHAA AEOOPMALINA
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Y AEBOYKUN C PASANYHbBIMA NMOPAXEHUAMU
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Bapychas pedopmannsa 6onbiebepuooit xoctu (tibia vara) y pmereil B G0/MBIIMHCTBe CIy4aeB ObIBaeT OfHOCTOPOH-
HsS M BO3HVKAET, KaK IIPAaBIIO, HEMHOTO JJCTajbHee KOJIEHHOro cycraBa. Ha peHTreHorpammax IaIjeHTOB C ¢u-
OpO3HO-XPsIILEBOI AMCIUIa3Nell BUHA XapaKTepHas peskas gedopmanus Ha MeTadusapHO-AMadU3apHOM YPOBHE
6o07blIe6epIi0BOIl KOCTH. B KOpTHKambHOM c1oe B obmactu AedopMaliuy U BOKPYT Hee HAOMIONAETCS KOPTUKAIIb-
HBIJI CK/IepO3. YYaCTKM IPOCBET/IEHUsI Ha PEHTT€HOIpaMMe IHpOSB/IAIOTCSI IPOKCUMajbHee 06/1acTi KOPTUKATbHOTO
CK/Iepo3a. ITUOMOTHUS TaKUX Jle(eKTOB M MX MATOTeHe3 OCTAIOTCA Ha CErONHAIIHMIL leHb Majou3y4eHHbIMU. MHorme
(baKTopbl, CBA3aHHBIE C Pa3BUTVEM JAHHOJ MATONOIMY, JAIOT OCHOBaHME IO/IaraTh, YTO COCTOSHME 3TO, 1O KpaifHell
Mepe YaCTUYHO, SIB/SIETCS PE3y/IbTaTOM MeXaHIYeCKOil epPerpy3Ku MeAMAIPOKCUMAaTbHOIO yIacTKa 6obliebepioBoit
KOCTIL.

O6cnenoBanne pebeHkKa ¢ IOFO3peHNEM Ha BapycHywo Aedopmanuio 60/blre6epLloBoil KOCTU C/IeAyeT HAadMHATH
C TIjaTelbHOro cOopa aHaMHe3a, BK/IIOYAIOIIETo B cebs MONHY0 MHPOPMALNIO O POXKAEHUN U PasBUTUU pebeHKa,
B TOM YJC/Ie BO3PAcTa, KOTJa OH Hayal XOfuThb. KpoMme Toro, Hy>kHO 0OpaTUTb BHMMaHMe Ha JIOObIe 3ab0/meBaHMs
HOYeK, SHIOKPMHOMIATIIO WV paHee BBIABICHHYIO CKeNeTHYIO AucIasuio. Pusmyeckuit ocMOTP JJOMDKEH BKIIOYATh
B Ce0s OLIEHKY CMMMETPUYHOCTY HIDKHJMX KOHEYHOCTEI, OBIDKHOCTY Ta300efpeHHBIX 1 KOMEHHBIX CYCTaBOB, ClIa-
60CTI CBA30K U TOpCHM GO/IBLIEOEPIIOBBIX KOCTEIL.

B maHHOII cTaThe OMMCHIBAETCS KIMHUIECKUIT CTydalt KOMOVHIPOBAHHON OPTOIERUIeCKOil aHOMaMu (BYCTOPOHHSIS
BapycHas gedopmanys meiikyu 6egpeHHoI KocTn (coxa vara) u 6onbiuebepiioBoit KocTu (tibia vara)) u cBA3aHHOTO C Helt
KpalfHe HM3KOTO poCTa y 17-/eTHell MalyeHTKI. PeHTreHOMorMueckoe NCcefoBaHNe OKasaao Haudue JByCTOPOHHETO
CUMMETPUYHOTO MOPasKeHNs KOCTell HYDKHUX KOHEUHOCTeN! ¢ 061V PHOI puOpOo3HO-XPAILIeBOIt ANCIUIa31elt, 0CTeONopo-
30M ¥ OCTEOIUTHYECKMMIY 04aramyl. COBOKYIIHOCTD BbISIBJIEHHBIX OCTEONMUTNYECKIX IOPsKeHNIT, (1OPO3HO-XPSIIEBBIX
M3MeHeHUI 1 KOCTHBIX GMOPOM He COOTBETCTBOBAJIA paHee ONMVICAHHBIM IIpM3HaKaM puOpo3HO-XpsiiieBoit gucinasun. Ha
HalIll B3I/Ls1f], G1OPO3HO-XpsiliieBble M3MEHEH S [IPECTABIAIOT COO0I XapaKTePHYI0 0COOEHHOCTh HOBOTO TUIIA CKENETHOI
AUCIUIASUNL.

KimoueBbie cmoBa: BapycHas fedopMarnys Ieiiky 6egpeHHoN Koctu (coxa vara); BapycHasa gedopmannsa 6onbliebdep-
oBoit Koctu (tibia vara); GubposHO-XpsileBas MUCIUIA3NUs; GUOPO3HAst MUCIUIA3NUS; OCTEOMOPO3; OCTEOMUTUIECKIE
M3MeHeHNs1; peHTreHorpadus.

Introduction

The bone changes in our patient are some-
how similar but not consistent and or diagnostic
with polyostotic fibrous dysplasia (FD). A fibro-
cartilaginous dysplasia (FCD) commonly occurs
in the lower extremities, especially in the proximal
femur, leading to disabling deformity of the limb [1].
In fibrocartilaginous dysplasia, the cartilage may
develop in only one or in several segments of the

affected bones. The appellation fibrocartilaginous
dysplasia (FCD) has been used for those cases in
which the cartilage is abundant [1-4]. In the latter
situation, extensive deformity of the bone may
develop and lead to significant therapeutic problems.
Radiologically, FCD has been described as a lucent
lesion, with well-to-ill defined borders, usually
containing scattered punctate to ring-like annular
calcification. The calcification may be so extensive
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as to mimic an enchondroma or chondrosarcoma.
Histologically, FCD differs from conventional
FD only by its additional component of cartilage,
with the benign-appearing spindle cell stroma and
irregular shaped trabeculae of metaplastic woven
bone found in both. The origin of the cartilage in
FCD is controversial, some believing that it derives
from offshoots or rest of the epiphyseal plate that
proliferate and grow [5-7]. Others believe, that
it arises by direct stromal metaplasia, or that it
develops from both processes. The rare occurrence
of FCD in the calvarium and vertebral body , sites
lacking an epiphyseal plate, would argue against
the latter as the site of origin, at least in some
cases. However, the irregularly bordered epiphyseal
plates is some cases of FCD, with long columns of
cartilage streaming into the adjacent metaphysis,
would support this as a site origin for some of
the cartilage [8]. None, of the above mentioned
clinical entities were compatible with our patient.
Generalized osteoporosis associated with numerous
osteolytic changes and bands of fibrocartilaginous
dysplasia were the main abnormal characteristics
observed in our patient.

Clinical report

A-17-year-old-girl was referred to our depart-
ment for clinical evaluation. She was product of
full term uneventful gestation. At birth her growth
parameters were around the 50 th percentile.
The mother was a 35-year-old gravida 2 abortus
0 married to a 43-year-old- unrelated man. She
had no history of serious illnesses, apart from
two femoral fractures were recorded at the age of
6 years. No more fractures were recorded thereafter.
Her subsequent course of development was within
normal limits. Since puberty the girl attained very
short stature associated with bilateral tibia vara.

Clinical examination at the age of 17-years
showed severe short stature of -3SD, her OFC
was around the 50 percentile as well as her
weight. No dysmorphic facial features were
noted. Musculoskeletal examination showed mild
ligamentous laxity of the upper limbs, though
restrictions of the joints mobility were observed in
her lower limbs. Her upper limbs were of normal
development and her spine showed no peculiar
deformities with normal trunk development. Her
hands and feet were normal. Examination of the

Fig. 1. AP radiograph of the pelvis showed bilateral coxa
vara associated with expansile lytic lesion with ground
glass matrix was seen bilaterally involving the proximal
femora shaft and the greater trochanter with significant
deformity seen in the proximal femoral region. Ring-like
calcification suggesting cartilage was well appreciated. Note
the hypoplastic capital femoral epiphyses and the defective
modelling of the neck of the femur. There is a shortage
of the femoral neck with pathologic ATD (articular
trochanteric distance) of (minus) 7 mm left and (minus)
5 mm right

Fig. 2. Lateral radiograph of the inferior femora and the

super tibiae showed abundant calcification intermixed with

areas of osteolytic lesions. Note multiple lucent lesions with

bony islands and linear sclerotic changes, which extend
from the epiphyses to involve the shafts

Fig. 3. AP knees and lower femora radiographs showed
a combination of osteoporosis, osteolytic islands along the
cortices, and fibrocartilaginous changes
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Fig. 4. Lateral skull radiograph showed areas of osteolytic
changes along the frontal and temporal bones, and osteolytic
like area covering the most of the lambdoid sutures

Fig. 5. AP radiograph of the thorax showed areas of
multiple lucent lesions with bony islands and linear
sclerotic changes along the Ribs

Fig. 6. Lateral spine radiograph showed normal vertebral
anatomy with no trace of osteogenic lesions

lower limbs showed very short lower segment
in comparison with a normally developed upper
segment. Muscular wasting was a notable feature.
In her early life she was investigated for myopathy.
Serum creatine kinase and plasma lactate were
normal. Electromyography showed minimal changes,
and past muscle magnetic resonance imagic (MRI)
showed non-specific and non-diagnostic changes.
Muscle biopsy and muscle respiratory chain were
normal as well. No definite diagnosis has been
established since the muscle biopsy and the other
investigations were non-compatible with myopathy.
Hormonal investigations included thyroid hormones;
adrenocorticotropic hormone and growth hormone
were negative as well.

Radiographic examination: AP radiograph of
the pelvis showed bilateral coxa vara associated
with expansile lytic lesion with ground glass matrix
was seen bilaterally involving the proximal femora
shaft and the greater trochanter with significant
deformity seen in the proximal femoral region.
Ring-like calcification suggesting cartilage was well
appreciated. Note the hypoplastic capital femoral
epiphyses and the defective modelling of the neck
of the femur. There is a shortage of the femoral
neck with pathologic ATD (articular trochanteric
distance) of (minus) 7 mm left and (minus) 5 mm
right (Fig. 1).

Lateral radiograph of the inferior femora and
the super tibiae showed abundant calcification
intermixed with areas of osteolytic lesions. Note
multiple lucent lesions with bony islands and linear
sclerotic changes, which extend from the epiphyses
to involve the shafts (Fig. 2).

AP knees and lower femora radiographs showed
a combination of osteoporosis, osteolytic islands
along the cortices, and fibrocartilaginous changes
(Fig. 3).

Lateral skull radiograph showed areas of
osteolytic changes along the frontal and temporal
bones, and osteolytic like area covering the most of
the lambdoid sutures (Fig. 4).

AP radiograph of the thorax showed areas of
multiple lucent lesions with bony islands and linear
sclerotic changes along the Ribs (Fig. 5). Lateral
spine radiograph showed normal vertebral anatomy
with no trace of osteogenic lesions (Fig. 6).

Some of the bone lesions were tracer avid on
Tc-99m MDP bone scans. Bone lesions showed
non-specific increased 99m-Tc MDP. The bone
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scintigraphy role was helpful in conjunction with
radiography to detect polyostotic involvement in
different bones.

Discussion

Fibrocartilaginous dysplasia is a variant of fibrous
dysplasia showing extensive cartilaginous differentia-
tion (enchondroma-like areas). The amount of carti-
lage varies from case to case. This has been reported
more commonly in polyostotic disease. It is well rec-
ognized that FD may contain cartilage, the amount of
which, however, is variable. Lichtenstein and Jaffe in
their original article on FD were of the opinion that
cartilage was an integral part of the dysplastic process
[6, 9, 10]. Kyriakos et al. [11] found 54 cases of FD
in which cartilaginous differentiation was observed.
At times this cartilage is abundant, such cases being
designated under the rubric of either “fibrochondro-
dysplasia” a term introduced by Pelzmann et al. in
1980, or, more frequently as “fibrocartilaginous dys-
plasia” [12]. Radiologically, FCD is similar to conven-
tional FD with the addition, in most cases, of ring-like
(annular) or scattered punctate to flocculent calcifica-
tions that may be so extensive as to simulate a primary
cartilaginous lesion. In polyostotic FD, the occurrence
of lucent columns of uncalcified cartilage may pro-
duce a streak-like radiologic pattern that mimics that
of enchondromatosis (Ollier’s disease). The abundant
cartilage has also occasionally led to a histologic mis-
diagnosis of chondrosarcoma arising in FD. FCD has
no relationship to the abnormality termed focal fi-
brocartilaginous dysplasia that involves the pes anse-
rinus and causes tibia vara in young children [9, 10].

Histologically, FCD differs from conventional
FD only by its additional component of cartilage,
with benign appearing spindle cell stroma and
irregularly shaped trabeculae of metaplastic woven
bone found in both. The cartilage islands are well
circumscribed, round nodules rimmed by a layer of
woven or lamellar bone developing by enchondral
ossification. At times the large cartilage islands
may show increased cellularity, binucleate cells and
nuclear atypical which could lead to a misdiagnosis of
chondrosarcoma. The cartilaginous component can
be massive as to mimic a chondroid neoplasm [13].

The key to the diagnosis is the identification of
the classical areas of FD. Malignant transformation
in FCD is a rare entity. Ozaki et al. [14] reported
a case of de-differentiated chondrosarcoma arising

in a case of Albright’s syndrome, probably arising in
a pre-existing FCD.

Idiopathic osteolysis, or “disappearing bone
disease’, is an extremely rare condition characterized
by the spontaneous onset of rapid destruction and
resorption of a single bone or multiple bones. This
results in severe deformities, with joint subluxation
and instability. Hardegger et al. [15] described the
most commonly accepted classification; type 1,
hereditary multicentric osteolysis with dominant
transmission; type 2, hereditary multicentric osteolysis
with recessive transmission, type 3, nonhereditary
multicentric osteolysis with nephropathy; type 4,
Gorham-Stout syndrome; and type 5, Winchester
syndrome defined as a monocentric disease of
autosomal recessive inheritance. Gorham disease
has been considered as the most common form of
idiopathic osteolysis. It may appear in any part of the
skeleton and has been described in shoulder, pelvis,
proximal femur, skull, and spine. It often involves
multiple contiguous bones (ribs and spine, or pelvis,
proximal femur, and sacrum). Presenting symptoms
may be limb pain or weakness and depend on the site
of involvement. The massive osteolysis results from
vascular proliferation or angiomatosis within the
involved bones and the surrounding soft tissue are
characteristic features in connection with Gorham
disease. Renal involvement is another clinical entity
which s characterized by more severe and occurs more
frequently in type 3 of Hardegger classification [16].

Conclusion

FD may show cartilaginous foci, the amount of
which is variable with no bilateral or symmetrical
presentation. As observed by many authors, pres-
ence of cartilage is an indicator of future progressive
bone deformity. The cartilaginous differentiation in
FCD can be easily mistaken for a benign or malig-
nant chondroid neoplasm. In this patient and be-
cause of logistical reasons we were unable to carry
on histological examinations. Our findings however
might signify a new variant of FCD with bilateral
and symmetrical involvement of the lower limbs
and of less degree involvement of the thorax. Nei-
ther the spine nor the hands were involved in this
pathological process. The overall clinical and radio-
graphic phenotypes of our current patient were not
consistent with any previously described conditions
of fibrocartilaginous changes. There is another diag-
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nostic possibility, which is, cystic angiomatosis. Of
course, the possibility is less likely because of gene-
ralized osteopenia and short stature. We might pos-
tulate that this patient is another variant of Moog
et al. [18] but nevertheless, the wormain bones de-
scribed by Moog et al. and the cortical lesions are to
certain extent different. We confess that there were
some limitations in this paper; firstly pre-pubertal
images were not available; secondly, the histologi-
cal examination was not performed because of lo-
gistical reasons and for the same reason next gene-
ration exome sequencing has not been organized.
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