
distal end oflong bones on bone scintigraphy, the diagnosis
of primary pachydermopenostosis should be considered
once other causes of hypertrophic osteoarthropathy have
been eliminated.
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True statements regarding prostatic carcinoma include
which of the following?

I . Osseousmetastaticdiseaseismanifestedbybonepain
in nearly 90% of patients.

2. Elevationofthe serum acid phosphatase levelindicates
metastatic disease to bone.

3. Thefindingofnewareasofincreaseduptakeonserial
bone scintigrams has little prognostic importance in
patients with known osseous metastases.

4. Radiographyand bonescintigraphyare equallysen
sitive in demonstrating improvement in metastatic
disease following therapy.

5. Bonescintigraphyoftendemonstratesprogressionof
disease in advance of changes in the serum acid
phosphataselevel.

True statements regarding osteosarcoma include which
of the following?

6. The peak incidenceis in the seconddecade of life.
7. Itisthemostcommonmalignantprimarybonetumor.
8. Inelderlypatients,mostosteosarcomasariseeitherin

sites of Paget's disease or after radiation therapy.
9. Forradiation-inducedosteosarcoma,theaveragelatent

intervalbetween irradiationand diagnosis of the tumor
is15yr.

10. Osseousmetastasesrarely,if ever,occur beforepul
monary metastases.

Truestatementsregarding Ewing's sarcoma include which
of the following?

11. Osseousmetastasesat presentationoccurinlessthan
5% of patients.

12. Mostoccurinpatientsbetweentheage of5 and20 yr.

13. It most commonlyarises in the long bones of the
extremities.

14. Pain and swelling are uncommon as presenting
symptoms.

15. The diagnosiscan be made reliablyby radiographic
findings alone.

Truestatements regarding Paget'sdisease include which
of the following?

16. The prevalencevarieswithgeographiclocation.
17. The tibia is the mostfrequentsiteof involvement.
18. A commonsiteof sarcomatousdegenerationis the

humerus.
19. The mostcommoncomplicationof skullinvolvement

is trigeminal neuralgia.
20. Affectedbonesare frequentlyenlarged.
21. ThemostcommontumorcomplicatingPaget'sdisease

is fibrosarcoma.

Truestatements regarding solitary abnormalities detected
by bone scintigraphy in patients with known cancer in
elude which of the following?

22. Theyshouldbeconsideredbenignwhenradiographs
are normal.

23. Theprobabilityofmetastasisvarieswithlocationofthe
lesion.

24. Photon-deficientlesions are most often due to
metastases.

25. Thosein ribsaredueto metastasisinmorethan50%
ofcases.

26. They rarelyare due to trauma.
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ITEMS 11â€”15:Ewing'sSarcoma
ANSWERS: 11, F; 12, 1@13, 1@14, F; 15, F
Ewing'ssarcoma,on average,occurs in a youngerage populationthan
any other primary malignant tumor of bone. Although Ewing's tumors
have been seen in patients in the seventh decade of life, the majority
of cases occur beforethe end of the second decade. The most com
mon sitesare the long bones ofthe extremities(femur22%; tibia 11%;
humerus 10%; fibula 9%); however,all bones of the body can be in
volved with Ewing's sarcoma. The lower extremities and pelvic girdle
accounted for approximately 60% of cases in Dahlin's series. Ribs are
involved in about B% of cases.

ThemostcommonpresentingsymptomsofEwing'stumorarepain
and swelling, with pain as the primary symptom in more than 50% of
the patients.Swellingin the region ofthe tumor is common by the time
the patientscometo medical attention,althoughswellingalone is rarely
a first symptom.

ThetypicalroentgenographicappearanceofEwing'ssarcomaisthat
of alesion in@.dvingalong bone characterized by permeativelytic destruc
tion and periosteal elevation with an â€˜â€˜onionskin'â€˜appearance. However,
thesefeaturescan be seenin a varietyof other primary osseousmalig
nancies,including malignant lymphoma, eosinophilic granuloma, and
osteosarcoma,andinacuteandchronicosteomyelitis.Pathologicevalua
tion is always required to establish the diagnosis.

In a recent article, unsuspected sites of skeletal metastasiswere
demonstrated on bone scintigraphy in approximately 39% of patients.
In 53 patients presenting with Ewing's sarcoma, 25 had metastatic
disease,and in 20 this was not suspected clinically.Other serieshave
reported a frequency of osseous metastatic disease varying from 11%
to 21%at the timeof initialpresentation.
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ITEMS 16â€”21:Paget'sDisease
ANSWERS:16,T; 17,F; 18,T; 19,F; 20, 7, 21, F
The incidenceand prevalenceof Paget'sdiseasethroughout the world
is quite variable. It is common in the United States,Central Europe,
England, Australia, and New Zealand, but rare in the Middle East, Asia,
and Africa. Although this may be partially racial in origin, the prevalence
in the black population in United States cities seemsto be similar to that
in the white population.

The lumbar spineand pelvisare involvedin a majorityof patients,fol
lowedbythefemurandskull.Tibialinvolvementislesscommonbutoften
shows the characteristic â€˜â€˜blade of grass' â€˜radiographic appearance. All

(continued on page 1936)

ITEMS 1-5: ProstaticCarcinoma
ANSWERS: 1, F; 2, F; 3, F; 4, F; 5, T
Patients with prostatic carcinoma metastatic to bone may present with
bone pain; however, in at least one series, 43% of patients presented
with no pain. Patientsmaycomplain ofmild arthralgiasor otherdiscom
forts without accurate localizing signs. The absence of bone pain does
not exclude metastaticdiseasenor does elevationof serum acid phos
phatase necessarily imply metastatic disease to bone. Patients with
elevated serum acid phosphatase levels and normal bone scintigrams
were shown by Pollen et al. to have developed no evidence of bony
metastaseson mean follow-up of 17 mo. The authors concluded that
the elevatedserum acid phosphataselevelswerecaused by extension
of thecarcinomathroughthe prostaticcapsulein thesepatients.Patients
in whom serial scintigrams show progression of metastatic disease have
a significantlyshortermeansurvivaltimethan thosewho showimprove
ment or stable scintigrams. Levenson et al. found that radiography and
scintigraphy were equally sensitive for documenting progression of
disease, but the radiographic abnormalities rarely resolved when the
metastaticdiseaseimprovedor healed.Scintigraphyprovidedevidence
of progression of disease in advance of detectablechanges in serum
acid phosphatase levels in 74% of patients in one series.
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ITEMS 6â€”10:Osteosarcoma
ANSWERS: 6, 1; 7, F; 8, F; 9, 10, F
Themostcommon malignantprimary bone tumor ismultiplemyeloma.
Osteosarcoma is the second most common malignant primary bone
tumor. Although osteosarcoma can occur anytime between the first
decadeandtheeighthdecadeoflife,thepeakincidenceisinthesecond
decade.

When sarcomasoccur in bones that havebeen subjectedto irradia
tion, the average latency period is 15 yr. with a range of 2.8-55.0 yr. It
is lessthan 5 yr in only 8% of patientsand is more than 20 yr in 30%
of patients.Althoughosteosarcomasdo occur with increasedfrequency
in foci of Paget's disease and at sites exposed to radiation therapy, only
19% of the â€œolderâ€•patients with osteosarcoma had preexisting condi
tions in Dahlin's series.

Inpatientswithosteosarcoma,pulmonarymetastasespredominate;
however, bone metastases can occur alone or can develop before
pulmonary metastases occur. Recent studies suggest that the pattern
ofmetastaticdiseasein patientswhoarenotcuredbyprimarytherapy
is changing, with a greater frequency of extrapulmonarydisease.
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bones,includingthe auditoryossicles,however,can be involvedby
Paget's disease.

Althoughthe humerusisnotone ofthe morecommonsitesof Paget's
disease,it is a relativelycommonsitefor sarcomas.Inoneseriesthe
femurwasthe mostcommonsiteof sarcoma(33%) followedclosely
by the humerus (27%). Neoplastic changes within Pagetic bone pro
bably occur in fewerthan 1% of the cases.The most common type of
sarcoma encountered is osteosarcoma (50%_60%). Less often, the
lesionisa fibrosarcoma,chondrosarcoma,or malignantfibroushistio
cytomas. Giant cell tumors also arise in Pagetic bone.

Althoughtrigeminalneuralgiaandblindnesscanoccurassecondary
changes in Paget's disease of the skull, they are much less common
thandeafness.

One of the roentgenographic hallmarksof Pagetic bone is enlarge
ment of the affected bone. This enlargement of vertebral bodies helps
distinguish Paget's disease from the changes caused by metastases.
Theboneenlargementisprobablyresponsiblefordeafnessandtheother
neurologic complications of Paget's disease involving the skull.
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ITEMS 22â€”26:SolitaryScintigraphicAbnormalitiesInPatients
wIthCancer
ANSWERS: 22, F; 23, T; 24, F; 25, F; 26, F
A number of studies have been reported on solitary bone scan abnor
malities in patients with known extraosseous malignancies or primary
bone tumors.Although there is variabilitybetweenthe series,it is clear
thatthe likelihood that a solitary bone scan abnormality is a metastasis
will vary with its location in the skeleton. Vertebral lesions are likely
metastatic,whereas, rib and periarticular lesions are likely benign in
nature.

A solitarymetastasisappears quite oftenas a focus of increasedup

takeon the bonescan in associationwith normalradiographicfindings.
Photon-deficient lesions may be due to metastases that interrupt the
vascular supply to the affected bone or to very aggressive metastatic
disease with large lytic lesions but relativelylittle reparativeresponse.
The lesions of multiple myeloma typically have little or no reparative
response.Most photon-deficient lesions, however,are due to benign
causes,such as benigntumors,avascularnecrosis,artifacts,or surgical
defects.

Solitary abnormalities of the ribs most often are benign. In one series
theywereduetomalignancyinonly10%ofthecases.Theoveralllike
lihood that a single focus of increased uptake in a rib is due to metastasis
isonly31%.Verycommonly,asolitaryfocusof increaseduptakeonthe
bone scan is secondary to trauma; this is particularly true of a rib lesion.
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