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Knee X-Ray in Short Stature: Helpful
Indicator to Diagnose SHOX Deficiency
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CASE 1

A 15-year-old girl, born of a non-consanguineous union presented
with primary amenorrhea and short stature. Axillary and pubic hairs
were absent and she did not have breast budding. There were some
stigmata of Turner’s Syndrome (TS) like low set ears, low posterior
hairline and cubitus valgus. There were no obvious knee deformities.
Her karyotype was 45 XO. X-ray of her knees [Table/Fig-1] revealed
bilateral and symmetrical enlargement of medial condyles of tibia
(thin and solid arrow) and the medial femoral condyle extended
downward (thick and hollow arrow) more than the lateral one.

CASE 2

A 14-year-old girl with menarche at the age of 12 year presented with
severe short stature and bilateral cubitus valgus. Her breasts and pubic
hairs were of Tanner stage 5 and she had cyclic predictable menses.
Her karyotype was 46, XX and genetic study documented mutation
in one of the Short Stature Homeobox (SHOX) gene confirming Léri

[Table/Fig-1]: X-ray knee of patient of Turner’s syndrome (Case1) showing bilateral
and symmetrical enlargement of medial condyles of tibia (thin and solid arrow). The
medial femoral condyle is extended downward (thick and hollow arrow) than the
lateral one.

[Table/Fig-2]: X-ray knee of patient of Léri -Weill dyschondrosteosis (Case 2)
showing downwards displacement of femoral medial condyles compared to lateral
condyles bilaterally along with multiple small exostoses projecting from distal femoral
and proximal tibial condyles.

-Weill Dyschondrosteosis (LWD). Knee X-ray revealed [Table/Fig-2]
downwards displacement of femoral medial condyles compared
to lateral condyles bilaterally along with multiple small exostoses
projecting from distal femoral and proximal tibial condyles.

SHOX gene with a cytogenetic location in X(p22.33) and Y(p11.3)
plays an important role in chondrogenesis at the growth plates and
subsequent long-bone growth. The predominant cause of short
stature in TS is SHOX haplo-insufficiency while LWD is the outcome
of deletion of the entire SHOX gene or other genetic changes that
normally help regulate the SHOX gene’s activity.

There is paucity of data on radiological abnormalities of knees in
patients with SHOX abnormalities. Most of the studies involved
patients of TS only and knee abnormalities have been reported
in up to 0% of such patients [1]. Medial femoral condyles were
larger and extend down wards than the lateral ones and the tibial
epiphyseal plates were found to be angled obliquely, medially and
downward to accommmodate the larger medial femoral condyles.
These changes were bilateral and symmetric and in some instances
a beaklike exostosis was found projecting from medial tibial condyle
[2]. In one such study knee abnormality was unique to TS and was
present in 2/3 of TS patients aged between 8-42 years. In all of
them clinical examination of the knees was otherwise normal [3].

There are suggestions for baseline routine radiological survey
prior to SHOX screening in all patients affected with short stature
[4], in whom no obvious explanation of short stature have been
found. Routine knee X-ray in suspected or proven SHOX related
disorders will also help us to properly estimate the frequency of
such abnormality in this group of patients.

To conclude, these radiological changes with medial femoral condyle
extending downward more than the lateral one, and its contour being
more rounded than that of the flattened lateral condyle are highly
specific for SHOX haplo-insufficiency and they are worth looking
for in appropriate patients, as they may serve as helpful clues for
diagnosing such disorders with less obvious clinical features.
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