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Whole-Body Scanning With 99mTc-EHDP
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B.C. Yang, M.D., H.S. Rhee, M.D.

Department of Radiology, Presbyterian Medical Center,

Jeonju, Korea,

RBone scanning has changed the management of patients and has increased the understanding of
number of diseases affecting the skeleton. Early diagnosis of benign and malignant bone disease
has become possible many months before a standard x-ray or enzyme measurement confirms the
pathologic process.

Whole-body bone scanning is a non-invasive, safe, and easy procedure. 99mTc is the good
for skeletal image. The relative cost of this is low, its availability is widespread, and it is obta-
inable in generator form,with a good shelf-life, thus being available whenever required. It also
has an absence of a particle emission, decaying by a s\ingle gamma ray of reasonable energy (140
KeV) with a good physical half-life (6 hours).

We have 36 cases of whole-body scanning with 99mTc-EHDP.

The result are as follows:

1. In 36 cases, positive bone scanning and negative X-rays were found in 22.2% of the patients,

and in positive x-rays bone scanning showed almost positive.

0o

In 4 cases, bone scanning showed increased uptake of radioactivity in primary bone tumor.

w

Also bone scanning showed increased uptake of radioactivity in amputative or operative site.

o~

In 1 case of osteomyelitis, x-rays showed negative findings, but bone scanning showed increa-
sed uptake of radioactivity in site to suspect clinically. So bone scanning is very sensitive
indicator of bone infections-the early detection of osteomyelitis and septic arthritis is fundam-

ental in order to prevent demarge to the bones and joints.
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Table 1 : Distribution of Disease, Sex and Age
No of Sex Age
Diseases Cases male female 0~9 10~19 20~29 30~39 40~49 50~59 60~79
Breast Ca 6 6 4 1 1
Cervical & 9 9 2 5 2
Ovarian Ca
Gastric Ca 3 1 2 3
Lung Ca. 2 2 1 1
Bone & Soft 6 4 2 2 1 2 1
tissue tumor
Hodgkin’s disease 1 1 1
Nasopharyngeal Ca 1 1 1
Inflammation 2 2 1 I
Unknown origin 5 2 3 1 3 1
Spinal cord tumor 1 1 1
Total 36 11 25 1 2 1 10 11 7 4
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Table 2. Site of abnormal increased uptake of

isotope

Primary site of tumor 4
Trauma or operation site 3
Metastatic focus 18

Inflammation site

oy g o N

. Normal

(contained hydronephrosis ...... 5)

Total 36
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Table 3. Comparison of bone scans with x-

rays in various malignancies and inflam

mation
Xray + = 1 Towl

Breast Ca. 4 2 6
Cervical and ovarian Ca. "3 6 9
Gastric Ca. 1 2 3
Lung Ca. 2 2
Bone and soft tissue tumoré6 6
Hodgkin’s disease 1 1
Nasopharyngeal Ca. 1 1
Inflammation 1 1 2
Unknown origin 3 1 1 5
Spinal cord tumor 1 1

Total 19 8 2 7 36
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Fig. 1. A-P film of whole body scanning showi- Fig. 3. A-P film of T-L spine showing no evid-
ng multlple sites of increased uptake of ence of abnormal findings.
radioactivity in the skull, ribs, spine,
shoulder and left femoral head.

Fig. 2. P-A film of chest showing no evidence Fig. 4.

of abnormal findings. of abnormal findings.
Incidentally pnuemoperitoneum.

A-P film of pelvis showing no evidence
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Table 4. Indications for bone scanning

1. Identification of bone pain of unknown origin

2. Screening of patients with suspected maligna-
ncy

3. Preoperative staging for carcinoma of the bre-
ast, bronchus, and prostate. Follow-up after
treatment

4. Planning of ;radiotherapy

5. Selection of sites for bone biopsy

6. Detection and follow-up of primary bone dis-
ease

7. Early identification of soft tissue lung metas-
tasis from primary bone tumor

8. Assessment of trauma to the skeleton. Differe-
ntial diagnosis of fissures, recent and old fract-
ures

9. Differential diagnosis of compression fractures
in the spine

10. Localization of inflammatory bone disease.
Follow-up after treatment

11. Localization of sites of Paget’s involvement.

Follow-up after treatment
12. Detection of soft tissue calcification. Renal

failure. Renal dialysis

53 TAA QUAFEAA £3] Ao HE A4
olmz z7l¢] Aol LA} A EFEY 2714
o, JAEEL YASEE 4oz A=e] &
ELo] X}, 13 21, 22, 2

FeuAid 229G 94 245 8e A S
EAAY o)A 4 E v dustzn, FEHINH, A
AAelx, = uAFHelm, epis ¢ Pyolsh
& ey ol A= 50%014 TAHARe] g3 H
ook ol 4 yast dehdeh 2imz BAFAY s}
;‘]7}. xc}._/cl;_ 54_1%.__71.3 7E1.r,]_ 12,8, 4,, 9, 24, 28, 35

EAZAY dAAE aTHE AP AL e
Table 59} Zth. & ¢ of 7o) HEaE GAA & 2T
SEA T R Bl el BAFAY WA

L 8Sr, ¥mSr,8F So] gl oy 19714 G. Subram-
aniand} ]J.G. McAfee %15:161071 x38 07 %9TcE
FAZAY AAA 2 A48T Fo g FL AAz
744 k7] A &g et

Table 5. Desirable qualities of a bone scanning

agent

1. Emission of a single photon of moderate ener-
gy (140 to 600 keV)

2. Absence of particulate radiation(including low

internal conversion coefficient)

Short physical half-life (2 to 4 hours)

- W

. Long shelf-life; can be combined with 3 by
means of a generator system with a long-lived

parent

o

Rapid uptake by bone of a significant fraction

of the injected dose

6. Rapid renal excretion of the remaining dose;
when combined with 5, this results in a high
bone-background ratio

. Short effective half-life

repetitive studies to be performed without

~

(enables 5frequent,

residue from preceding scans)
8. Millicurie dose possible (results in shorter
scanning time or increased resolution or both)
9. Minimal fecal excretion (obviates bowel clea-
nsing)
10. Low radiation dose to bone, whole body, and
excretory organs (follows from 3 and 6)
11. Available, pyrogen-free form
12. Nontoxic chemical carrier
13. Reasonable cost
14. Concentrates in tumors and infections
15. Concentrates in newly forming bone
16. Maybe safely used in children for ' study of
benign disorders(follows from 10)
17. Scanning may be started shortly after inject-
ion
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Fig. 5. Normal whole body scanning.

Table 6. Comparison ofthe physical characterist

rics of various bonee-seeking radionuclides

Nuclide T% meV  Dose Rads/mCl
whole bone marrow body

85Sr 65 days 0.514 100uCl 31 9 —
18F 1.8 h 0.511 2-4mCl 0.2 0.05 0.07
%nTc-pp 6.0 h 0.140 iomCl 0.05 0.01 0.01

Table 7. Comparison of the biological character-
istics of various bone-seeking radionuclides

85Sr 32% localizes in bone 1 h
50% excreted urine/stool 48 h
18R 50% localizes in bone 2 h

40% excreted urine 2 h

Rate of localization & bone blood flow
9mTc-pp 55% localizes in bone 2-3 h

95%

10% whole body

Rate of localization & bone blood

excreted urinz 3-4 h

flow

and bonz extraction efficiency
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Fig. 6. A-P film of pelvis showing no evidence
of abnormal findings.
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Fig. 7. A-P film of whole body scanning showing
increased uptake of radioactivity in the
right femoral head.
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