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Spondyloenchondrodysplasia 
A rare cause of short-trunk syndrome 
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Multiple enchondromatosis was first described by 
Ollier (1900) as an asymmetric affliction of the appen- 
dicular skeleton, which most often spares the spine. 
During the last two decades, several cases have been 
described in which symmetric enchondromatous-like 
lesions involving both the axial and the appendicular 
skeleton predominate. This entity has been named 
Schorr's type spondyloenchondrodysplasia (Mainzer 
et al. 1071, Schorr et al. 1976, Spranger et al. 1978, 
Sauvegrain et al. 1980, Chagnon et al. 1985, Azouz 
1987). We had the opportunity to study a pedigree in 
which 2 persons were afflicted with the disorder. 

Case report 
The index case was an 1 1-year-old boy, firstborn of 
nonconsanguineous parents. The pregnancy and deliv- 
ery were normal. His weight and recumbent length at 
birth were both above the 10th percentile, with weight 
relatively higher than length. His development up to 
the age of 11 years was unremarkable. He was initially 
examined because of exercise-aggravated anterior 
knee pains and short stature. The knee arthralgia was 
bilateral and prevented his participation in sports. 
Previously, he was active in athletics and football. 

The boy was markedly small in stature, measuring 
133 cm (< 3rd percentile). His upper-to-lower segment 
ratio (U/L ratio) was 0.87 (normal 0.99; Hensinger 
19x6). Thus, his upper segment, measuring 62 cm, was 
below the third percentile of normal, and even 1 
standard deviation below the average for achondro- 
plastic dwarfs (Hensinger 1986). His lower segment 
measuring 71 em was average for his age. On the other 
hand, his thoracic diameter was 74 cm ( 1  SD above 
average; Wilkins et al. 1965), thus giving the appear- 
ance of a short and thick trunk superimposed on lower 
linibs of relatively normal length. 

The spleen and liver were palpable 2 cm below the 

costal rim, although their span was normal. His head 
diameter was normal (53 cm), as was his span (146 
cm). His face was dysmorphic, with frontal bossing, a 
depressed nasal bridge, a circumflex-shaped upper lip, 
increased space between the teeth with malocclusion, 
and a prominent chin. Increased dorsal kyphosis was 
present, as well as a potbelly. The rest of the physical 
examination and screening blood tests for rheumatic, 
metabolic, and endocrinologic disorders were normal. 
There was no evidence of a mucopolysaccharidosis in 
urine tests. Radiographs of the knee taken 6 months 
previously (when the knee pains began) revealed irreg- 
ular physeal plates and areas of calcification in a 
columnar arrangement, with radiolucent areas between 
them (Figure 1). 

The skull was normal. The total number of verte- 
brae was normal, and no segmental defects were 
present. There was generalized platyspondylia (Figure 
2). The vertical/sagittal ratio of the lumbar vertebrae 
was 0.47 (normal range 0 .67497;  Hensinger 1986). 
The disc-to-vertebra ratio was 0.75 (normal range 
0.2-0.4; Hensinger 1986). A long thoracic scoliotic 
curve was convex to the right, measuring 15" between 
T-2 and T-12. Dorsal kyphosis measured 55" from T-2 
to T-8. The vertebral bodies contained scattered radio- 
lucent areas and irregular endplates. 

The pelvis exhibited several radiolucent areas, and 
similar lesions were also present in the proximal 
femora. The distal femora and proximal tibiae revealed 
radiolucent areas in a columnar arrangement located 
predominantly in the metaphyses and extending into 
the diaphyses. The metaphyses were flared. Qualita- 
tively similar lesions, though much milder, were 
present in the wrists and ankles. The hands and feet 
were normal. Skeletal maturation was normal as deter- 
mined according to ossification centers in hand radio- 
graphs (Greulich and Pyle 1959). The arthralgia 
resolved eventually. At no stage during the follow-up 
period were there any signs of arthritis or involvement 
of other joints. 
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Figure 1. A 10-year-old boy with 
spondyloenchondrodysplasia. 

Chondromatous-like lesions and 
cartilage streaks in the knee. 

Lucent lesions occupy most of 
the vertebral bodies; marked 
platyspondylia. 

In a postpubertal follow-up period, while 19 years 
of age, he reached a height of 158 cm (c 3 percentile; 
Hensinger 1986). His superior to inferior segment ratio 
was 0.75 (normal 0.99; Wilkins et al. 1965). The lower 
segment length was at the upper border of normal, 
while the upper segment length was below the third 
percentile of normal and 2 standard deviations below 
the average for patients with achondroplasia 
(Hensinger 1986). His thoracic diameter was 86 cm 
(normal average 82 cm; Wilkins et al. 1965). Thus, all 
the pubertal growth took place in the lower extremi- 
ties, with the spine remaining short. However, the vis- 
cera were no longer palpable under the rib cage. The 
frontal bossing was less prominent, and the scoliotic 
and kyphotic curves did not progress. The skeletal 
survey was similar to the one described above, 
although the enchondromatous-like lesions in the long 
bones appeared smaller than in the prepubertal survey. 
The spinal lesions were unchanged. 

The parents appeared normal. Neither parent had 
any orthopedic complaints. The mother was 159 cm 
tall and the father 167 cm. The paternal grandfather, 
who was 86 years old at the time of presentation of the 
index case, was 139 cm tall, and did not have any 
orthopedic complaints. His face was slightly dysmor- 
phic, similar to that of his grandson. The body propor- 
tions were also similar, with a short torso and 
relatively normal lower limbs. Skeletal vertebral 
lesions were similar to those of the index case. The 

maternal grandmother, who was 75 years old at the 
time of presentation of the index case, was also of 
short stature (less than 145 cm). Unfortunately, she 
was not examined radiographically, and thus other 
details are lacking. 

Discussion 
Enchondromatosis is a disorder of unknown etiology 
that involves defective endochondral ossification. 
Spinal involvement is so rare that it has been 
suggested that it does not occur in the syndrome 
(Love11 and Winter 1986). Enchondromatosis is 
usually sporadic, though its occurrence in siblings has 
been reported (McKusick 1971). In the last few years, 
several cases were reported in which enchondroma- 
tous-like lesions involved both the long bones and the 
spine, and an autosomal recessive mode of inheritance 
has been suggested (Mainzer et al. 1971, Schorr et al. 
1976, Spranger et al. 1978, Sauvegrain et al. 1980, 
Chagnon et al. 1985, Azouz 1987, Menger et al. 1989, 
Ziv et al. 1989, Frydman et al. 1990). Although the 
prevalence of spondyloenchondrodysplasia is un- 
known, it is striking that approximately 40 percent of 
all the cases reported occurred in Israel (Schorr et al. 
1976, Menger et al. 1989, Ziv et al. 1989, Frydman et 
al. 1990), whose population is about 0.1 percent of the 
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Table 1. Characteristics of various causes of the short-trunk syndrome and other disorders to be differentiated from Schorr’s 
type dysplasia 

Schorr SED Oliier 

Height j. 

UIL ratio i 
Facies bossing 

Associated 
diseases none, brain 

calcification 

Age at diagnosis (yr) 

Limbs usually 

Spine short trunk 

5-1 5 

N 

L N  N 
L TN 
N N 

N N 

10-20 8-1 5 

coxarthrosis short. not 
symmetric 

short trunk N 

Radiography 

Limbs enchondroma- deformed enchon- 
like lesions femoral dromas 

heads, 
N physes 

Spine flat vertebrae, ovoid vertebrae, N 
enchondroma- deformed 
like lesions posterior 

elements 
- _____ 
MPS Mucopolysaccharidosis in urine and organs 
N Normal 
SED Spondyloeplphyseal dysplasias 
UIL Upper segment-to-lower segment ratio 

total world population. The prevalence in Israel 
according to the reported cases is about 1 per 
250,000-500,000. 

These cases were divided into two types, which 
differ in the degree of involvement of the long bones 
(the hands and feet in particular) relative to that of the 
spine (Azouz 1987). In the currently described pedi- 
gree, the spinal involvement is very severe, whereas 
the extremities are only minimally affected. The type 
of the lesions seemed to change along with the growth 
of our patient. In the prepubertal skeletal survey, the 
involvement of the long bones was very prominent, 
concomitant with involvement of the spine. However, 
a few years later, the long bones lesions had decreased 
in size, while the vertebral lesions were unchanged. 

Making the right diagnosis depends on the recogni- 
tion of the very short spine as compared with the 
extremities. This is easily recognized if the upper 
segment-to-lower segment ratio ( U L  ratio) is calcu- 
lated. This finding narrows the range of possible diag- 
noses to some of the causes of the short-trunk 
syndrome (Table 1). On the other hand, in most of the 
common causes of short stature, such as malnutrition, 

Korlowski Kniest 

j. j. 

6 3. 
N h yperteiorism 

N myopia, MPS, 
deafness 

1 -2 birth 

tibia vara or N fusiform 

short trunk kyphosis 

joints 

femoral fragmented 
metaphyseal epiphyses 
lytic lesions 

fiat vertebrae, wedged 
tongue-like vertebrae, 
anterior body delayed 

ossification 

Dyggve-Mebhior 
-__I___ 

j. 

1 
grotesque 

mental 
retardation 

birth 

short arms, 
WlYdaaYiY 
lumbar lordosis, 
short trunk 

honeycombed 
ilia, wide 
metaphyses 

flat vertebrae 

hormonal disorders, metabolic disorders, rickets, as 
well as the more frequent skeletal dysplasias (achon- 
droplasia), the growth centers of the lower extremities 
are principally affected. Thus, most often the U/L ratio 
is either normal or increased. This allows a tentative 
diagnosis to be made quite easily by physical examina- 
tion alone. 

The causes of short-trunk syndrome can also be 
quite easily differentiated from spondyloenchondro- 
dysplasia by physical examination and skeletal radio- 
graphs. 

The type IV-A mucopolysaccharidosis (Morquio- 
Brailsford) present similar radiographic features to 
spondyloenchondrodysplasia, such as platyspondylia 
and flared metaphyses. However, the range of joint 
motion is often decreased, and corneal clouding is 
common. The diagnosis is clinched by the presence of 
mucopolysaccharides in the urine. 

Another difficult differential diagnosis is spondylo- 
metaphyseal dysplasia of the Kozlowski type 
(Kozlowski et al. 1967). This type of bone dysplasia is 
differentiated by the location of the enchondromatous 
lesions, which are confined to the metaphysis, usually 
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in the upper end of the femur, and do not extend as a 
rule into the diaphysis (Schom et al. 1976). Moreover, 
the vertebrae have a well-defined tongue protruding 
from the anterior border of the vertebrae, as well as a 
widening of the vertebral bodies in the transverse 
plane. By contrast, in spondyloenchondrodysplasia as 
described by Schorr et al. (1976), discrete islands of 
cartilage are present in the vertebral bodies, as well as 
in the long bones. 

In sum, enchondromatosis involving the long bones, 
as well as the spine, might present several different 
phenotypes. Moreover, a single patient, examined 
repeatedly during a long-term follow-up may show 
involvement of different skeletal sites. Thus, overly 
differentiated divisions into subtypes, as suggested in 
the literature, do not seem to be warranted (Mainzer et 
al. 1971, Spranger et  al. 1978, Azouz 1987). The dis- 
order does not seem to affect life expectancy, neither 
in the cases described by us nor in those described in 
the literature. The association of the chondromatous 
lesions with an increased frequency of chondrosar- 
coma, which occurs in the typical cases of Ollier’s 
disease, as well as in Maffuci’s syndrome (Jaffe 1958), 
has not been described to date in spondyloenchondro- 
dy splasia. 
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