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SUMMARY

The authors present the cases of monozygotic male twins with right-sided Legg-Calvé-Perthes disease (LCPD) with dif-
ferent formation of the lumbosacral junction. This is likely the first description of a lumbosacral junction formation disorder
associated with identical twins who were both treated for LCPD as children.

The disease began at 6 and 9 years of age and during treatment as well as in adulthood significantly different bone
formation of the lumbosacral transitional vertebra, was observed in both brothers. Twin A has a unilateral right-sided fu-
sion of the enlarged L5 transverse process with the ipsilateral sacral ala, twin B has a complete sacralization of the fifth
lumbar vertebra. The LCPD treatment outcomes in the twins were consistent with the results from large studies, i.e., age
at the time of LCPD onset is the main factor influencing the prognosis, however the morphological difference in the tran-
sitional vertebrae in these monozygotic twins was significantly.
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INTRODUCTION

Legg-Calvé-Perthes disease (LCPD) is an idiopathic
disease of the hip joint that occurs in childhood mani-
festing as avascular necrosis of the proximal femoral
epiphysis (15), which can lead to the collapse of the
femoral head. Successful treatment can result in both an
anatomically and functionally normal joint, while less
successful treatment can lead to variously severe defor-
mities that can predispose to the early development of
arthrosis (15, 19). The disease occurs more in young
males, most often between the ages of 5 and 8 years,
although the ages from 2 to 15 years have been descri-
bed (12, 17, 33). The LCPD risk factors include chan-
ges in coagulation and anticoagulant proteins (8, 35)
and/or low birth weight (23, 37). Studies have not found
a higher incidence of LCPD in twins (23, 29). Whether
a patient is treated conservatively or operatively de-
pends on the extent of the involvement of the femur
head and the age of the patient at the onset of the dise-
ase (15). These two parameters also provide an estimate
of the prognosis regarding the expected outcome of tre-
atment and future development of degenerative arthri-
tis, with the age limit between clinically and radiologi-
cally acceptable and unacceptable results being between
6 and 8 years (15, 19, 36). The aim of this report is to
(1) describe the right-sided occurrence of LCPD in mo-

nozygotic male twins, which began at different ages,
and had unique clinical and radiological results, to tre-
atment, and (2) to draw attention to the finding of non-
-identical malformation of the skeletal lumbosacral
junction in the two brothers.

CASE REPORT

Twin B. In the younger of the siblings, the first clini-
cal signs (non-painful limp) appeared at the age of 6
years and 4 months and the diagnosis was established
based on an X-ray image 2 months later. Conservative
treatment was started using the “containment” principle,
i.e., after managing the pain and restoring hip movement,
an Atlanta splint was applied for 6 months. This was fo-
llowed by a 4-month rehabilitation period, which allo-
wed of restoring the full range of movement to the affec-
ted right hip joint and correct the posture and gait.

The initial X-rays were assessed a Catterall stage 111
and Herring group B (Fig. 1a,b), a femoral head with
a Stulberg type II was seen on the 18-month follow-up
images (Fig. 1¢,d).

During a clinical examination 23 years after initial
treatment, the patient did not report any subjective diffi-
culties. He regularly devoted himself to sports (athletics,
swimming, gymnastics, cycling). The physical examina-
tion found that the length of the limbs was the same; the
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Fig. 1. X-ray documentation of twin B, in whom the disease began at the age of 6 years and 4 months. a, b — anteroposterior
and Lauenstein pelvic views at the beginning of a therapy of the right proximal femoral epiphysis; c, d — follow-up images 12
months later, e, f— follow-up images 23 years after treatment, showing a slightly oval right femoral head and complete sa-
cralization of LS.

range of movement of the right hip joint was unrestricted
and fully comparable to the movement of the unaffected
left hip joint. The only asymmetry was that the right
thigh have a smaller circumference (by 2 cm). X-rays
showed a congruent joint and a slightly oval femur head
that resembled the head of the left femur; however, along
its long axis, it was 4 mm longer than to the left side
(Fig. 1e,f). As a secondary finding, a complete sacraliza-
tion of the fifth lumbar vertebra was noted. During a sub-
sequent targeted query, the patient did not mention any
subjective difficulties in this area.

Twin A. The older of the brothers was brought in by
his parents after completing six months of “non-con-
tainment” conservative therapy at another medical faci-
lity (crutches), the parents were offer but refused surgi-
cal treatment. In twin A, the disease began at 9 years
and 9 months. On examination, the patient had limited
flexion of 0-110 degrees and pain-free rotation of 10—
0-20 degrees. At the time of the follow-up examination
4 years after the onset of the disease, the range of hip
joint movement continued to be slightly limited in flexi-
on and rotation compared to the other side; additionally,
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Fig. 2. X-ray documentation of twin A, in whom the disease began at the age of 9 years and 9 months: a, b — anteroposterior
and Lauenstein views of the pelvis 6 months after completion of “non-containment” therapy;-c, d — follow-up images 4 years
later, e, f— follow-up images 20 years after treatment shows the coxa planovara on the right with an uneven articular surface
of the femoral head a smaller size of the right hemipelvis, and the right-sided fusion of megatransverse process LS.

the affected limb was 15 mm shorter than the unaffec-
ted limb.

Post-treatment X-rays were similar to that of his
brother, i.e., Catterall category 111 and Herring group B,
but with a significant lateral metaphyseal component
(Fig. 2a, b). In X-rays taken 4 years after the end of
treatment, showed a shortened femoral neck and flatte-

ned acetabulum — Stulberg III (Fig. 2¢, d). The images
also showed a unilateral right-sided fusion of the enlar-
ged L5 transverse process with the ipsilateral sacral ala
(Castelvi type IlIa) (5).

During a clinical examination 20 years after the on-
set of the disease, the older brother failed to mention
any subjective difficulties. Like his brother, he was
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a participant in the same recreational athletics as his
brother. The right lower limb was 12 mm shorter com-
pared to the left, unlike his brother, there was no appa-
rent difference in thigh circumferences. The X-ray
image showed a coxa planovara on the right with an
uneven head surface up to 2 mm (Fig. 2e, f). As a se-
condary finding, the entire right hemipelvis was of
a smaller size, and a unilateral, right-sided fusion of the
enlarged L5 megatransverse process with the right side
of the sacrum was evident.

DISCUSSION AND CONCLUSIONS

Our observations are consistent with the findings re-
ported in other studies in that a lower age of disease
onset leads to a better prognosis (15, 19, 36). A possible
explanation is that in younger children, there is greater
potential for the proximal femur to revascularize and
regenerate the damaged bone structures, thereby lea-
ding to a restoration of the normal shape of the femoral
head. In our observations, the twin with the earlier dise-
ase onset achieved better x-ray results, keeping in mind
that the brother with the later disease onset was not tre-
ated according to the principle of ,,containment, which
could have easily played a role and resulted in worse
x-ray findings (12, 15).

Detection of LCPD in twins, especially identical
twins, is rare, and large studies in these cases suggest
a rather low concordance, and thus little or no genetic
basis for the disease (23, 29). However, single-egg
twins can offer an almost perfect model for evaluating
results after treatment initiated at different ages due to
the similarity of genetics and environment.

An asymmetric finding of the lumbosacral junction
leads to the following questions: (1) What is the develo-
pmental basis for the significant differences in the mor-
phology of the spinopelvic junction in monozygotic
twins with identical genetics? (2) Did the spinopelvic
junction disorder have an etiological link to LCPD?

Our search of the literature failed to find a similar
malformation of the lumbosacral junction in identical
twins. In studies that evaluated more than 1,000 pati-
ents with spinopelvic junction disorders, there was no
mention of transitional vertebrae in siblings or monozy-
gotic twins (1-3, 7, 9, 10, 14, 25, 34). However, we
must note that most of the work devoted to the occu-
rrence of transitional vertebrae did not primarily follow
an epidemiological context but was aimed at assessing
the impact of morphological variations on the occurren-
ce of clinical difficulties (16, 22, 27). Our observations
of both brothers support the findings of the studies, in
that the presence of the transitional vertebrae did not
lead to difficulties, although the onset of the transitional
vertebrae-related difficulties is often reported after for-
ty years of age (9, 21, 32).

Studies that dealt with LCPD did not report a higher
incidence of lumbosacral junction disorders or the pre-
sence of transitional vertebrae (13, 26). Therefore, we
believe that our study is the first description of two unique
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lumbosacral junction malformations occurring in identi-
cal twins whom experienced LCPD in childhood.

In congenital and developmental defects of the spi-
ne, genetic predispositions play a significant role in the
etiopathogenesis; the more and more independently the
higher the degree of concordance found. Sturm et al.
found identical thoracic hemivertebra in monozygotic
twins (30). Lembet et al. found congenital malformati-
ons of the neural lamina closures in the form of spina
bifida in bichoriotic biamniotic twins (20). Similarly,
Tang et al. found os odontoideum with symptomatic at-
lantoaxial dislocation in identical twins aged 24 years,
without any traumatic history; as such, it was assumed
to have a congenital etiology (31). Mitsuka et al. descri-
bed a symptomatic case of tethered cord syndrome in
identical male twins aged 11 years (24). Chang et al.
described monozygotic twins with almost identical
congenital kyphoscoliosis caused by formation and
segmentation disorders that were etiologically hetero-
geneous and influenced by genetic, epigenetic, and en-
vironmental factors (6).

Sandal et al. described monozygotic twins, one of
whom suffered from VACTERL association — in this
case, limb malformations (polydactyly), a heart defect,
one umbilical artery, bilateral kidney agenesis, the blad-
der and urethral atresia, and butterfly vertebrae at T9
and T11, which is a relatively rare congenital spine de-
formity; the second twin was completely healthy (28).
According to the authors of the study, this shows the
strong influence of epigenetic and environmental fac-
tors on formation and segmentation disorders. Similar
mechanisms can be traced to other developmental
disorders of the spine. Graat et al. described the develo-
pment of Scheuermann‘s kyphosis in two identical
male monozygotic twins (11). Kaila et al. described the
rare, but similar development of a thoracic scoliotic cu-
rve in monozygotic twins after intercostal thoracotomy,
while others undergoing the same treatment did not de-
velop the deformity afterward (18). By contrast, Bur-
well et al. described dissimilar development of idi-
opathic scoliosis in monozygotic twins, which they
attributed to unknown environmental factors (including
intrauterine) and epigenetic differences (4).

These examples indicate that the main causes of
congenital spinal deformity are genetic, which can, ho-
wever, be influenced by the action of epigenetic factors
and of unknown environmental factors, including in-
trauterine factors that can modify phenotypic manife-
stations in monozygotic twins.

While the after-treatment results of the affected proxi-
mal femoral epiphyses were consistent with the conclusi-
ons of large studies, the difference in the lumbosacral
junction in siblings with identical genetic makeup and
very similar environmental factors during growth and
adolescence, remain difficult to explain. It is very likely
that in the single-egg twins, the secondary finding we de-
scribe, i.e., unidentical lumbosacral junction malformati-
on, was a combined formation and segmentation disorder
that occurred in the early stage of embryonic develop-
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ment (week 3 to 5) having a different phenotypical mani-
festation in each twin. This difference can potentially be
explained by the action of unknown environmental fac-
tors (including intrauterine) and epigenetic differentiati-
on, which may be a link between environmental factors
and phenotypic presentation.
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