
Progressive diaphyseal dysplasia (Engelmann-Camurati dis
ease) is a rare autosomal dominant, generalized disease of bone
characterized by progressive cortical thickening with increased
diameter and narrowed medullary cavities in the metaphyseat and
diaphysealregionsoflong bones.Epiphysesare usuallyspared any
disease involvementand the degree of cortical thickening varies
in severity.With progressionthediseaseprocessmay involvethe
calvarium, pelvis, and vertebrae.

Thediseasewasfirstreportedin 1922byCamurati(1), but it
remained for Engetmann (2) in 1929 to describe the specific os
seous sclerosis associated with the disease. Most recently Hundley
and associates (3) have reviewed the literature presenting 70 cases
of progressive diaphyseal dysptasia, seven of which involved
members of three generations of one family. Their review thor
oughty covers the clinical, genetic, histologic, and radiographic
findings in progressive diaphyseal dysplasia.

CASE REPORT

A I4-yr-oldwhitemalewitha severeformof progressivedia
physeal dysplasia was referred to our institution for evaluation of
splenomegaly discovered during a routine physical examination.
Radiographically there was diffuse sclerosis of the osseous skeleton,
including alt the long bones ofthe upper and tower extremities (Fig.
I), the posterior pelvis, the lower thoracic and all lumbar vertebrae,
and several skull bones. Clinically the patient exhibited the atrophy
of the gluteal and proximal thigh muscles with the waddling gait
and easy fatigabitity associated with progressive diaphyseal dys
plasia.

During the evaluation, several scintigrams were made with a
large-field-of-view scintillation camera, including a bone scan with
14.5 mCi of Tc-99m methylene diphosphonate (MDP), a liver
spleen scan with 5.4 mCi of Tc-99m sulfur colloid (Tc SC), and
a bone-marrow scan with 10.5 mCi ofTc SC.

The findings on bone scan included markedly increased osteo
blastic activity within the cortical portions of the diaphyses of all
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longbones,withsparingoftheepiphyses,andinvolvementofthe
lower thoracic and lumbar vertebrae, pelvis, and base and right
side of the skull (Fig. 2). These abnormalities matched the ra
diographic sclerotic abnormalities. Of note were the marrow
cavities of the long bones, which seemed almost totally obliterated
by the cortical thickening. This finding was complemented by a
liver-spleen scan that showed a spleen measuring I5 cm on anterior
and lateral images (Fig. 3) and by a bone-marrow scan that showed
normal marrow uptake only in the spared epiphyses of the tong
bones and less than normal uptake in the pelvis, proximal halves
of both femora, and the left midtibial shaft (Fig. 4). In addition,
there was increased uptake within the enlarged spleen and
throughout the lungs.

DISCUSSION

It has become accepted that skeletal uptake ofthe phosphonate
complexes, including MDP, parallels both the amount of local

FIG. 1. Radiograph of femora showing bilateral metaphyseal and
diaphysealcortical thickening. Distal femoral epiphysesappear to
be spared by the disease.
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A 14-yr-oldwhIte male with a severe form of progressIvedlaphysealdysplasia
(Engelmann-CamuratldIsease) was referred to our Institutionfor evaluation of
splenomegaly, which Is not usually associated with the disease. Our studies In
cludedbone,bone-marrow,and lIver-spleenscans.ThesesclntlgraphlcfIndIngs,
alongwIththe probablecausefor splenomegaly,are discussed.
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FIG.4. Whole-bodyTc-99m sulfur coliold bone-marrowscInti@'am
showing diminished bone-marrow activfty in shafts of long bones
andpelvis.Onlyepiphysesof longbonesdemonstratenormaltracer
uptake.

view of the sclerosis of the vertebral bodies on radiographic cx
amination and the increased tracer uptake on the bone scan, we
can assume that there is marked compromiseof the bone-marrow
compartment.

Thepatientwasadmittedforevaluationofsplenomegaly,which
isnotgenerallyseenin progressivediaphysealdysplasia.After a
thoroughdiagnosticevaluationit wasdeterminedthat thepatient's
splenomegaty was due to extramedutlary hematopoiesis secondary
to lossof bone-marrow compartment space.

REFERENCES

I. CAMURATI M: Di un raro caso di osteite simmetrica ereditaria

degli arti inferiori. Chir Organi Mov 6:662-665, 1922
2. ENGELMANN G: Em Fall von Osteopathia hyperostotica

(sclerotisans) multiplex infantalis. Fortschr Roenigensir 39:
1101-1106,1929

3. HUNDLEY J, WILSON F: Progressivediaphysealdysplasia:
Review of the literature and report of seven cases in one family.
J BoneJointSurg55A:461-474,1973

4. GENANT HK, BAUTOVICHGJ,SINGH M, etal: Bone-seeking
radionuctides: An in vivo study of factors affecting skeletal
uptake.RadiologyI13:373-382,1974

5. SIEGELB, DONOVANR, ALDERSONP.et at: Skeletal uptake
of 99mTc..diphosphonatein relationto localbonebloodflow.
Radiology120:121-123,1976

6. RILEY C, SHWACHMAN H: Unusual osseousdiseasewith
neurotogic changes. Report of two cases. Am J Dis Children
66:150-154,1943

7. SINGLETON E, THOMAS J, WORTHINGTON W, et al: Pro
gressive diaphyseal dysplasia (Engelmann's disease). Radiology
67:233-241,1956

8. STEGMANK, PETERSONJ: Progressivehereditary diaphyseal
dysplasia. Pediatrics 20:966-974, 1957

9. GOTTSCHALKA, POTCHENE, Eds: Diagnostic Nuclear
Medicine. Baltimore, The Williams and Wilkins Co., 1978, pp
196- 198

ii
R@T@

FIG. 2. Posterior whola-body bone scinti@'amshowing involvement
of pelvis, vertebrae, and ribs in addition to skull and long bones.
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FIG. 3. Liver-spleenscintigramshowingsplenomegaiyand In
creasedsplenicuptakeof tracer. Spleenmeasuresâ€˜â€”â€˜15cm on
anterior image.

blood flow and the degree of osteoblastic activity present in the
bone at scanning time (4, 5). In their review Hundley and asso
ciates(3) citea numberofcasesthat werestudiedhistologically
(6â€”8).One of the cardinal featuresappearedto beâ€œabundantor
excessive osteoblasts.â€•These findings would explain the marked
cortical thickening seen on radiograph and the markedly increased
uptake of the tracer in the bone scans.

When closely scrutinizing the scintigrams of the vertebral cot
umn and the femora (Fig. 2), one can see only a narrowed trace
of marrow cavity remaining in the femora. Likewise, the marrow
compartment in the vertebrae is probably compromised. The
bone-marrow findings parallel the bone-scan findings. In a youth
of this age one should see tracer uptake in the entire femoral shafts,
the proximal tibias, and the humerat shafts, in addition to the pelvis
and vertebrae (9). This is obviously not the case in our patient. The
only identifiable osseous marrow activity is present in the epiphyses
of tong bones, the pelvis, and focally in the proximal femora and
the midshaft of the left tibia. Because of the intense tracer uptake
within the enlarged spleen and the lungs, it was impossible to
evaluate the marrow activity of the vertebral column; however, in




