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It is recommended that routine bone scans not be 
adopted for follow-up of patients with stage I—II breast cancer. 
Bone scintigraphy should be reserved for evaluation of patients 
presenting with symptoms suggestive of bone metastases. 

rcflttifuHi Bone scintigraphy as a screening modality for the 
detection of recurrent disease in patients with stage I—11 
breast cancer is not effective in prolonging patient survival or 
enhancing quality of life based on current scientific data. 

In addition, bone scintigraphic screening results in a signifi-
cant cost to health care. Available data suggest that clini-
cal follow-up is currently the best approach in detecting 
recurrent breast cancer. The data also show that 5-year sur-
vival is not prolonged in patients diagnosed by bone scan as 
part of an intensive follow-up scheme vs those followed by 
histories, physical examinations, and mammograms. Physi-
cian time spent in patient education may be a more cost-effec-
tive approach to patient follow-up than routine bone scans. 
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FOLLOW-UP P R O C E D U R E S 
after successful primary 
treatment of stage I—II 
breast cancer are contro-

versial'~5 and vary among physi-
cians.4 Stage I breast cancer is de-
fined as a tumor less than 2 cm in 
size ( T l ) without metastases to ax-
illary nodes (NO). Stage II breast 
cancer is defined as a tumor less 
than 2 cm in size ( T l ) with metas-
tases to axillary nodes (Nl ) , or a 
tumor greater than 2 cm but less 
than 5 cm in size (T2) with (N1 ) or 
without (NO) metastases to axillary 
nodes. Many protocols for follow-
up of stage I—11 breast cancer pa-
tients consist of routine history and 
physical examinations along with 
diagnostic tests including blood 
counts, chemistry profiles, tumor 
marker studies, chest x-rays, mam-
mograms, and bone scans. Signs 
and symptoms are the first indica-
tors of recurrent breast cancer in 
74% to 9 5 % of cases, making his-
tory and physical examinations the 
best method for detecting recur-
rence.4-'1 Mammography is the one 
diagnostic test of clear benefit in 
follow-up of breast cancer since pa-
tients diagnosed with breast cancer 
have a threefold to fivefold higher 
risk of developing cancer in the 
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contralateral breast than developing the first can-
cer.4'' Tumor marker studies currently have no estab-
lished role in surveillance of breast cancer patients.5 

The efficacy of the remaining diagnostic tests re-
mains controversial. 

The role of routine bone scans in the surveillance 
of stage I—II breast cancer patients is an issue of 
considerable debate, especially in the realm of cost-
effective medicine. Due to the relatively high cost of 
bone scintigraphy and the high prevalence of early-
stage breast cancer in the population, significant re-
ductions in health care costs could be made by reduc-
ing or eliminating the number of bone scans done in 
asymptomatic patients. The goal of this paper is to 
reevaluate the role of routine bone scintigraphy in 
follow-up of asymptomatic stage I—II breast cancer 
patients. The evaluation is focused on three funda-
mental principles of cost-benefit analysis: (1) scien-
tific data, (2) clinical impact, and (3) economics. 

Routine bone scans in successfully treated breast 
cancer patients are in effect screening tests since the 
patient population being tested is asymptomatic. 
Several criteria need to be fulfilled to make a screen-
ing test valuable: (1) the disease for which the test is 
designed must be a significant cause of mortality, (2) 
there must be a reasonably high prevalence of the 
disease in the screened population, (3) the screening 
method must be safe, (4) a preclinical phase of the 
disease must exist and be detected by the screening 
method with an acceptable sensitivity and specific-
ity, and (5) therapy must be available so that survival 
or quality of life is significantly increased in early 
versus late diagnosis of the disease. Each of these 
issues will be addressed in the following discussion. 

Breast cancer meets the first criterion for screen-
ing in that it is a significant cause of mortality. 
Breast cancer accounts for an estimated 46 000 
deaths annually, and is second only to lung cancer as 
the leading cause of cancer deaths in women/ Mor-
tality is higher in patients with recurrent breast can-
cer as compared to primary breast cancer patients 
because recurrence is more often associated with 
metastatic disease. 

The incidence of stage I—II breast cancer is in-
creasing in the United States due to the better 
methods available for detecting early-stage disease. 
From 1983-1990, 5 5 % of diagnosed breast cancers 

were confined to the breast.8 Recurrences occur in 
approximately 3 0 % of early-stage breast cancer pa-
tients after primary treatment,9"11 with the leading 
site of recurrence being the axial skeleton. In fact, 
4 0 % to 50% of all breast cancer patients develop 
their first recurrence in bone.12 Thus, the high 
prevalence of early-stage breast cancer, along with 
the substantial risk of recurrences localized to bone, 
support the use of bone scintigraphy as a screening 
modality in follow-up of patients with early-stage 
breast cancer. 

Bone scintigraphy is a safe procedure with a low 
morbidity. Radiopharmaceuticals, including techne-
tium 99 MDP which is used in bone scintigraphy, 
are associated with minimal toxicity and a low inci-
dence of adverse reactions. In a study involving 20 
institutions, adverse reactions to radiopharmaceuti-
cals occurred with an incidence of 1.1/100 000 doses 
per year." Thus, radiopharmaceutical procedures, 
including bone scintigraphy, are remarkably safe and 
do not result in significant morbidity or mortality. 

Bone scintigraphy is currently accepted by most 
physicians as the most sensitive technique available 
to detect bone metastases in cancer patients. Crippa 
et al14 reported a sensitivity of 98% in follow-up of 
patients with early-stage breast cancer. However, 
since bone scan abnormalities can represent benign 
disease, diagnostic dilemmas arise when abnormali-
ties are detected in asymptomatic patients without 
known metastatic disease. The overall false-positive 
rate of bone scans ranges from 10% to 22%,2,14,15 and 
the false-negative rate is estimated at 10%.15 Using 
Bayes' theorem, the positive predictive value of bone 
scans in patients with stage 1—11 breast cancer was 
calculated as 11.9%.16 This would indicate that ap-
proximately one in nine patients with abnormal 
bone scans would have bone metastases. Interest-
ingly, Crippa et al14 reported a positive predictive 
value of 73% when performing routine bone scans in 
early-stage breast cancer patients. The differences in 
estimates of positive predictive values and specificity 
may be influenced by the definition of "positive" 
tests. Benign diseases often result in predictable pat-
terns on bone scans and can be differentiated from 
malignant disease. However, if both benign and ma-
lignant changes on bone scans are designated as posi-
tive scans, specificity and positive predictive values 
are significantly altered. Another explanation is that 
differences in pretest prevalence of disease may exist 
between studies. This emphasizes the point that 
study results must be carefully interpreted. 

B O N E S C I N T I G R A P H Y S C R E E N I N G 
F O R R E C U R R E N T B R E A S T C A N C E R 
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Bone scintigraphy is capable of detecting pre-
clinical metastases in patients with early-stage 
breast cancer. However, signs and symptoms are a 
more common indicator of bone metastases than 
abnormalities on routine bone scans. In a study by 
Pandya et al,6 6 5 % of patients with osseous involve-
ment were first identified through signs and symp-
toms of metastatic disease, whereas only 18% were 
recognized by routine bone scintigraphy. Derima-
now et al17 noted that the chances of discovering a 
metastatic lesion with bone scintigraphy was in-
creased fivefold if the patient was symptomatic or 
there was clinical suspicion of metastatic disease 
based on abnormal laboratory values. In addition, 
Burkett et al18 demonstrated that true positive re-
sults of bone scans were improved if the screened 
population was symptomatic vs asymptomatic. In 
evaluating the efficacy of routine bone scans in 
asymptomatic patients, Wickerham et al19 found 
that at most, 0 .6% of the total number of screening 
bone scans detected bone metastases when routine 
bone scans were performed at 6-month intervals for 
3 years and yearly thereafter. Thus, although the 
sensitivity of bone scans is high in detecting bone 
metastases, many scans are required to diagnose a 
small percentage of asymptomatic patients with re-
current disease. Furthermore, the specificity of 
bone scintigraphy is variable based on the inter-
preter's ability to differentiate benign from malig-
nant disease. It is important to emphasize however, 
that the specificity and sensitivity of bone scinti-
graphy is improved when the pretest suspicion of 
disease is higher due to patient symptomatology. 

The final screening test criterion to address is 
whether survival or quality of life is significantly 
increased in early vs late diagnosis of breast cancer 
recurrence. The presumption that early diagnosis 
and treatment of recurrent breast cancer leads to 
prolonged survival and better psychosocial func-
tioning is the reason given most often for intensive 
follow-up. To test this presumption, Rosselli Del 
Turco et al10 recently conducted a prospective, ran-
domized trial to evaluate the effectiveness of early 
detection of intrathoracic and bone metastases in 
reducing mortality in early-stage breast cancer pa-
tients. Patients were randomized into an "inten-
sive" or "control" follow-up protocol. The intensive 
follow-up protocol included chest x-rays and bone 
scans at 6-month intervals for a 5-year follow-up 
period. The frequencies of history and physical ex-
aminations and mammograms were identical in the 
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two groups. The results showed no differences in 
5-year mortality between the two follow-up groups 
despite earlier diagnosis of recurrence in the inten-
sive protocol group. A similar study was conducted 
by the Interdisciplinary Group for Cancer Care 
Evaluation ( G I V I O ) , " wherein the intensive pro-
tocol included annual bone scans and liver 
echograms, semiannual chest x-rays, and frequent 
blood levels of alkaline phosphatase and gamma 
glutamyltranspeptidase for a 6-year follow-up pe-
riod. The GIVIO study reported no difference in 
mean time to detection of distant metastases be-
tween the intensive and control follow-up groups. 
Additionally, no difference in survival was noted 
between the two groups. 

Quality-of-life issues were assessed in the GIVIO 
study using self-administered questionnaires. No dif-
ferences between the two follow-up groups were de-
tected in the areas of quality-of-life perception, 
overall health perception, body image, emotional 
well being, social functioning, or symptomatology. 
When asked, 70% of the patients wanted to be seen 
frequently by a physician and undergo diagnostic 
tests even if free of symptoms. Despite this, no differ-
ence in satisfaction with care was detected between 
the intensive and control follow-up groups. There-
fore, the studies conclude that follow-up based on 
routine execution of a battery of diagnostic tests, 
including bone scans, is not superior to clinical fol-
low-up of patients with early-stage breast cancer. 

COST ANALYSIS 

The 1995 estimated incidence of breast cancer in 
females is 182 000. Cancer limited to the breast 
accounts for 55% of all breast cancer, or 100 100 
cases. Assuming yearly bone scans for a 5-year fol-
low-up period (the time period when the majority of 
recurrences occur3,14), a cost of $246 246 000 would 
accrue, assuming a 3 0 % recurrence rate over 5 years 
(6% per year). This cost estimate is based on a total 
body bone scan cost of $600. Follow-up studies done 
to work up false-positive tests would add an addi-
tional cost. The cost for work-up of false-positive 
tests is difficult to predict, but would likely be sub-
stantial since 41 041 cases of false-positive results 
would be expected annually based on a 10% false-
positive rate. 

Another way to view the cost of bone scintigra-
phy as a screening modality is to estimate the cost 
required to diagnose a case of recurrent disease. In a 
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study by Thomsen et al,20 234 bone scans were re-
quired to discover one case of bone metastases when 
bone scans were performed semiannually for the first 
year and yearly thereafter. Based on this study, the 
cost for detecting one case of recurrent disease 
would be $140 400. Therefore, the use of bone scin-
tigraphy as a screening modality for recurrent dis-
ease in patients with early-stage breast cancer repre-
sents a substantial cost to health care. 

The role of bone scintigraphy in preoperative 
staging and follow-up of patients with stage I—II 
breast cancer is currently being debated. Preopera-
tive staging bone scans, after histological diagnosis 
of breast cancer, are often obtained in asympto-
matic patients despite data arguing against this ap-
proach. Studies by Kunkler et al21 and Butzelaar et 
al22 concluded that there is no justification for using 
routine bone scintigraphy as a screening test for 
metastases in newly diagnosed asymptomatic pa-
tients with early clinical stages of breast cancer. In 
these studies, skeletal scintigraphy abnormalities 
were detected in only 3 % to 7% of patients with 
stage I—II breast cancer. In addition, the abnormal 
bone scan results could not be proven to represent 
metastases, and the false-positive rate was as high as 
13.6%. Bone scintigraphy in patients prior to histo-
logical confirmation of breast cancer would be of 
even lower yield since the positive predictive value 
(number of cancers detected/number of biopsies 
recommended) is 13% to 3 4 % for palpable and 
nonpalpable, mammographically detected le-
sions.23,24 Based on these data, routine preoperative 
bone scintigraphy in asymptomatic patients prior to 
histological diagnosis of breast cancer is not recom-
mended. In addition, preoperative bone scintigra-
phy after histological evidence of breast cancer is 
obtained is of low yield in asymptomatic patients, 
and therefore is unlikely to alter patient manage-
ment with stage I—II breast cancer. 

Bone scintigraphy as a screening modality for the 
detection of recurrent disease in patients with stage 
I—II breast cancer is not effective in prolonging pa-
tient survival or enhancing quality of life based on 
current scientific data. In addition, bone scinti-
graphic screening results in a significant cost to 
health care. It is recommended that routine bone 
scans not be adopted for follow-up of patients with 
stage I—11 breast cancer. Bone scintigraphy should be 

reserved for evaluation of patients presenting with 
symptoms suggestive of bone metastases. 

Clinical patient follow-up without routine diag-
nostic testing is often referred to as a minimalistic 
approach. Wertheimer3 argued against a minimalis-
tic approach in the follow-up of patients with early-
stage breast cancer. He stated that lack of definite 
survival advantages does not justify a "nihilistic" 
approach to early detection of metastases. He also 
quoted a fundamental principle of tumor biology, 
namely that "systemic therapy should be adminis-
tered as early as possible in the life span of a tumor 
to avoid drug-resistant cells and theoretically to in-
crease the possibility of cure...when the number of 
cells is smallest," to support his stance. His state-
ments assume that clinical follow-up is a "nihilistic" 
approach and that therapy for treatment of recur-
rent breast cancer is effective. Available data suggest 
that clinical follow-up is currently the best approach 
in detecting recurrent breast cancer. The data also 
show that 5-year survival is not prolonged in pa-
tients diagnosed by bone scan as part of an intensive 
follow-up scheme vs those followed by histories, 
physical examinations, and mammograms. Al-
though additional research will hopefully change 
this in the future, it is recommended that clinical 
practices be based on currently available scientific 
data. Thus, a minimalistic approach to follow-up of 
patients with breast cancer is appropriate. However, 
it is very important to point out that the approach 
to patient follow-up must be continually modified as 
research results in better diagnostic tests and more 
effective therapy. 

Intensive follow-up protocols are sometimes fa-
vored over minimalistic approaches based on the 
assumption that patients would reject the concept 
of minimalism. In the GIVIO study, patients did 
prefer diagnostic testing even if asymptomatic. 
However, they reported no differences in satisfac-
tion of care when placed in intensive vs minimalis-
tic follow-up protocols. These results suggest that 
patients do not equate fewer diagnostic tests with 
suboptimal care. Although further studies are 
needed to adequately address this issue, it is recom-
mended that physicians spend adequate time with 
patients explaining the benefits and inadequacies of 
diagnostic tests. Patients frequently hold miscon-
ceptions concerning their disease and its treatment 
which are unrecognized by physicians.21 In addition, 
only 3 9 % of patients receive "thorough" informa-
tion on their disease.26 At an estimated cost of $100 
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per 40-minute office visit, physicians could spend 4 
hours with a patient for the cost of one bone scan. 
Thus, physician time spent in patient education 
may be a more cost-effective approach to patient 
follow-up than routine bone scans. 
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