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EXECUTIVE SUMMARY 
 
Considerable controversy exists regarding the frequency and intensity of surveillance following 
treatment for breast cancer. This paper is a systematic, structured literature review that evaluates 
the practice of routine surveillance mammography and its impact on disease outcomes. Patients 
who undergo breast conserving therapy (BCT) show a prolonged time course to recurrent 
disease.  Ipsilateral recurrence develops in 1% to 2% of patients per year, while contralateral 
breast cancer (CBC) occurs in 0.4% to 0.8% of patients per year.  Recurrences at or near the 
original tumour site appear earlier than recurrences elsewhere in the breast.  In contrast to early 
recurrence, later recurrence is associated with improved survival.  Both early time to recurrence 
and the location of recurrence have been reported to significantly affect overall survival when 
taking into consideration the mode of detection.   
 
While annual surveillance mammography is recommended by professional groups and required 
in the protocols of randomized controlled trials, there is variation in practice among breast 
cancer specialists in terms of the frequency of follow-up mammograms.  Currently there are no 
randomized controlled trials demonstrating that early detection of local recurrence (LR) and/or 
CBC improves survival in women with breast cancer.  Retrospective studies to date show no 
significant difference in the median time to detection of ipsilateral recurrence, 5 and 10 year 
actuarial LR rates, or overall survival between mammography and clinical examination.  
However, LR detected by mammography may be more frequently associated with smaller 
tumour size, lower stage and older patient age.  CBC may be more frequently detected by 
mammography than are ipsilateral tumours.  No direct evidence currently exists to suggest that 
mammography decreases mortality by detecting ipsilateral recurrence; however, indirect 
evidence suggests that clinical examination or mammography, or both, are beneficial in 
detecting CBC. 
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1. INTRODUCTION  
 
Breast cancer is the most commonly diagnosed malignancy and the second leading cause of 
death due to cancer among Canadian women1.  An estimated 19,200 women will be diagnosed 
with breast cancer this year and 5,500 will die of this malignancy.  Accordingly, two in 19 
Canadian women are expected to develop breast cancer during their lifetimes1. 
 
Several prospective randomized trials conclude that breast conserving therapy (BCT) involving 
local excision and radiotherapy results in survival rates equal to that achieved with 
mastectomy2,3.  However, ipsilateral, contralateral and metastatic recurrence after BCT or 
mastectomy for primary breast cancer, including early-stage disease, continue to occur4,5.   
Ipsilateral recurrence (IR) following BCT can be divided into two categories based on location: 
local recurrence (LR) when confined to the conserved breast only, and regional recurrence (RR) 
when the recurrence occurs in the ipsilateral axillary lymph nodes6.  Loco-regional recurrence 
(LRR) is defined as cancer in the ipsilateral breast or axilla occurring before or simultaneously 
with the detection of distant metastasis7.  Young age and the presence of an invasive cancer with 
an extensive intraductal component increase the risk for IR6,8,9. 
 
Local recurrence is more frequent following BCT than following mastectomy4,9.  In randomized 
controlled trials, the rate of local recurrence following BCT was between 6% and12% at five to 
10 years5.  Patients undergoing BCT show a prolonged time course of 20 years to LR; IR 
develops in 1% to 2% of women per year5.  In addition to recurrent disease, breast cancer 
survivors are at risk of developing cancer in the contralateral breast4,5.  From published studies of 
contralateral breast cancer (CBC), the risk of CBC is between 0.4%-0.8% per year10,11.   
 
In women with a history of breast cancer, annual surveillance mammography is recommended to 
detect CBC and IR following BCT.  The optimum frequency for surveillance mammography for 
breast cancer survivors is not clearly defined.  In terms of usage, an American survey of women 
with breast cancer residing in rural communities reported that 30% of women did not receive a 
mammogram in the preceding year despite being at high risk for recurrence12.  A British survey 
reported little consensus by surgeons regarding breast cancer management in terms of the 
frequency of follow-up mammograms13, while another British survey found that 56% of breast 
cancer specialists reported that surveillance mammograms were the only investigation performed 
routinely14.  In Canada, the Steering Committee on Clinical Practice Guidelines for the Care and 
Treatment of Breast Cancer recommend frequent physical examination and annual 
mammography of the preserved and contralateral breast4.  These recommendations are in 
keeping with those of the breast cancer expert panel of the American Society for Clinical 
Oncology15 and those of the Agence Nationale d’Accréditation et d’Évaluation en Santé of 
France16.  However, it is recognized by all groups that no randomized controlled trials are 
available regarding the benefit or frequency of regular surveillance mammograms to support 
these recommendations5,15,16.   
 
While annual surveillance mammography is recommended by professional groups and required 
in the protocols of randomized trials, no direct evidence exists to demonstrate that early detection 
of LR and/or CBC improves survival in women with breast cancer.  Decision-makers at all levels 
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are likely to require evidence that the time and cost associated with the practice of routine 
surveillance mammograms is justified in the climate of increasing demand and rising health care 
costs17.   Further, the impact of this practice on quality of life and costs for patients must also be 
considered9.  Due to the anxiety associated with the diagnostic process, psychological 
consequences of the practice of surveillance mammography must also be considered16. 
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2. PURPOSE AND SCOPE 
 
This paper is part of a larger research project, including a population-based cohort study, 
decision analysis and economic evaluation, which are published separately. The objectives of the 
research project are to describe variations in the practice of surveillance mammography, assess 
the direct costs and outcomes associated with this practice, and to define the optimal surveillance 
strategy according to initial disease stage and age. 
 
This paper addresses the first objective and is a systematic, structured literature review that 
evaluates the practice of routine surveillance mammography and its impact on disease outcomes. 
 
 

3. METHODOLOGY 
 
Published literature was obtained by searching a number of databases (Appendix 1).  Retrieval 
was limited to references entered into the databases between January 1994 and August 3, 1999. 
Based on a recommendation by a radiologist and due to changes in imaging technology in the 
mid-1990s, 1994 was chosen as the beginning date for the literature search.  On the DIALOG® 
system MEDLINE®, HealthSTAR, CANCERLIT®, EMBASE®, and Pascal were searched and 
193 citation titles and abstracts were retrieved.  The Cochrane Library on CD-ROM and the U.S. 
National Cancer Institute’s clinical trials database (PDQ®) were also searched. As it was 
expected that there would be few or no randomized controlled trials, no restrictions were placed 
on the research design or the language of publication.   
 
These searches were supplemented by hand searching of selected journals and documents in the 
CCOHTA library collection and the bibliographies of selected papers. A list of current projects 
to December 1998 from the International Network of Agencies for Health Technology 
Assessment (INAHTA) was also searched. Alerts were established in Current Contents® 
Clinical Medicine, and subsequently, in DIALOG® Current Contents Search® to update the 
literature (Appendix 1). 
 
The authors of this study independently read citation titles and abstracts to make inclusion 
decisions for subsequent full-article review. The criteria for retrieval of full-text articles were 
that the article (i) addressed the practice of routine surveillance mammography and its impact on 
disease outcomes, (ii) addressed other surveillance strategies for breast tumour recurrence, or 
(iii) described follow-up methods after treatment for breast cancer. One of three selected foreign 
language articles, and one of three practice guidelines, were retrieved and translated from French 
to English based on the above criteria and independent review by a radiation oncologist and a 
medical oncologist of the research team.   
 
Based on the above strategy, 69 papers were retrieved and classified by subject.  These papers 
were classified into six categories: studies on mammography surveillance (n=29), studies on 
other surveillance methods (n=15), professional recommendations and guidelines (n=3), review 
papers (n=8), surveys (n=4), and papers on risk factors for recurrence (n=10).  At the request of 



 

 

 

4

one research team member, two additional papers were retrieved and incorporated into the 
introduction section.  
 
Ten of 29 studies on mammography surveillance were selected based on pre-defined criteria for 
data extraction (Table 1). Upon subsequent detailed review of full-text articles, one study was 
excluded from this paper because the article considered diagnostic mammography preoperatively 
as opposed to routine mammography as surveillance postoperatively.  This review incorporates 
the resulting nine studies on mammography surveillance (Table 2)18. 
 
 

4. RESULTS  
 
4.1 Mammography Surveillance 
 
All nine studies were retrospective in study design. Eight of the nine studies were single-centre 
and one was a multi-centre study.  IR was addressed in four studies, CBC in three studies, and 
two studies addressed both IR and CBC (Table 2). 
 
4.1.1 Ipsilateral recurrence following breast conserving therapy 
Considerable controversy exists regarding the frequency and intensity of follow-up surveillance 
after BCT.  According to an 11-year retrospective, single-centre study involving 354 patients in 
the United Kingdom, the incidence of LRR as detected clinically and by annual mammography 
following BCT and radiotherapy was 9.3% (n=33) over a median period of 73 months7.  Of these 
patients, 73% had LR in the conserved breast, 9% had RR and 18% exhibited both LR and RR.  
Recurrence was detected by routine mammography in 15% of patients; the remaining 85% were 
initially detected clinically, with subsequent diagnostic mammograms demonstrating changes 
consistent with recurrence in 93% of cases.  Median length of time to detection of clinical 
recurrence was 24 months and was not significantly different to the median time to routine 
detection by mammography at 33 months.  However, 61% of patients with clinically detected 
recurrences died with a median time of 20 months following recurrence, while all of the women 
with recurrences detected by mammography survived 10 years of follow-up.  Of the 33 patients 
with LRR, 21 % (7) were of Grade I, 64% (21) were of Grade II and 15% (5) were of Grade III.  
LRR detected by routine mammography was generally associated with lesser grade, which may 
account for the greater survival observed; however, this study is limited by its small sample size 
and research design.  Of the LRR detected by routine mammography (n=5), one was of Grade I, 
three were of Grade II, and one was of Grade III.  In contrast, six Grade I, 18 Grade II, and four 
Grade III LRR were detected clinically.  Lymph node involvement at recurrence was positively 
correlated with mortality7. 
 
A multicentre study involving 266 patients with LR identified at eight radiotherapy institutes, 
two cancer institutes and one surgical clinic in the Netherlands, demonstrated that LRs detected 
by annual routine mammography alone were significantly smaller than those detected by 
physical examination19.  Time interval to diagnosis of LR varied based on the location of 
recurrence.  Recurrences at or near the original tumour site appeared earlier than recurrences 
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elsewhere in the breast.  Twenty-six percent of recurrences at or near the original tumour site 
were detected by mammography alone, while 33 % of recurrences were detected elsewhere in 
the breast.  Five years following LR, the actuarial overall survival (OS) rate for all study patients 
was 61%, distant recurrence-free survival was 47%, and subsequent LR free survival was 73%.  
Fifty percent of distant recurrences occurred within 1.5 years of diagnosis of LR and 75% 
occurred within three years.  Survival following late recurrence was more favourable than that 
following early recurrence19.  As reported in a study undertaken in France, prognosis may be 
worse in cases involving subclinical axillary invasion20.   
 
A 10-year retrospective, single-centre American study involved 126 patients with recurrent 
disease identified from a prospective database of 1,898 patients. No greater survival benefit was 
found using routine intensive follow-up regimens involving laboratory tests and routine imaging 
studies to detect recurrent breast cancer when compared to follow-up by history, physical 
examination and mammography21.  The average time from diagnosis to the detection of 
recurrence by mammography was 2.4 years.  Follow-up involving history, physical examination 
and mammography at six-month intervals on the ipsilateral side and annually on the contralateral 
side detected 73% of distant recurrences and 79% of RR at a mean follow-up time of 2.9 years.  
Specifically, IR was detected by mammography in eight of 16 cases.  In terms of OS, only two 
study variables had an impact on survival by multivariate analysis: early timing of the recurrence 
(≤365 days from the time of diagnosis to recurrence) and the primary site of the recurrence21.  
 
The effectiveness of routine clinic visits in the follow-up of breast cancer patients was analyzed 
in a retrospective review of 490 patients in the United Kingdom22.  Twenty-one of 48 patients 
with LRR were asymptomatic.  Of these, 81% were detected by clinical examination as a result 
of routine clinic attendance and 19% were detected by biennial mammography.  The authors 
suggest that detection and treatment of LRR prior to symptomatic presentation has no beneficial 
effect on OS, leaving justification for routine follow-up resting upon quality of life issues related 
to early detection of LRR22.  Based on this retrospective analysis, a regular follow-up schedule 
did not appear to offer obvious advantages in the detection or treatment after BCT and 
radiotherapy22. 
 
Compared to other studies in this review, biannual mammographic follow-up after BCT was 
found to have greater effectiveness in a large, single-institution, retrospective case-series study 
conducted in Germany23.  The probability of LR in this study ranged from 1% to 2% per year, 
and actuarial rates were 5% and 10% at five and 10 years.  The median age of patients 
experiencing a recurrence was 41 years and the overall median interval to recurrence was 41 
months.  Thirty-one percent of recurrences were detected by mammography alone (six month 
intervals for five years, annual thereafter), 12 % by clinical examination alone, and 41% by both 
methods.  For patients with IR, the overall actuarial 5 and 10-year survival rates following 
primary treatment were 87% and 70% respectively.  While patients diagnosed with recurrences 
detected by mammography had a survival rate of 83.6% compared to patients with clinically 
(71.8%), or clinically and mammographically (40%) diagnosed recurrences, the method of 
detection was not shown to be significantly predictive by multivariate analysis.  The recurrence 
interval is an important factor for predicting survival following recurrence.  A shorter interval of 
40.5 months was found for same quadrant recurrence in comparison to a 64-month interval to 
recurrence elsewhere in the breast.  While the recurrence interval was not found to be dependent 
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on the method of detection, there was a trend toward longer interval for recurrences detected by 
mammography.  Patients have a favourable chance of survival after recurrence on condition that 
diagnosis is made as early as possible, suggesting biannual protocol for the first five years 
following BCT to allow efficient therapy23.   
 
4.1.2 Contralateral breast cancer 
Two of the studies reviewed above also report data on CBC in addition to ipsilateral recurrence.  
The American 10-year retrospective, single-centre study involving 126 patients with recurrent 
disease reported a detection rate of CBC by annual mammography in eight of 10 cases (80 %)21.  
In the retrospective review of 490 patients in the United Kingdom22, two of 11 CBCs (18 %) 
were detected by annual mammography while the remainder were detected by patient self-
examination. 
 
In a single-centre study in France involving 6,406 patients with clinical stage 0 to III breast 
cancer, 235 patients had a CBC as the first recurrent event24.  CBCs were more frequently 
detected by mammography than were ipsilateral recurrences.  In proportion to first primary 
tumours, greater proportions of CBCs were non-invasive or early stage tumours.  The risk of 
CBC at five years was 15%.  The median time to detection of CBC was 54 months.  Five-years 
following CBC, survival was 79% and was unrelated to the time from primary breast cancer to 
CBC.  CBCs were detected at an earlier stage than were primary ipsilateral cancers24.   As a 
result of earlier detection of CBC, it has been suggested that BCT is an acceptable and desirable 
option for selected patients with metachronous or synchronous bilateral breast cancers25.   
 
The sensitivity of mammography for detecting CBC has been reported to be 81%, and found to 
be more sensitive than clinical examination or ultrasonography26.  Thirty-nine percent of CBCs 
were nonpalpable. Mammography and ultrasonography detected two-thirds of nonpalapble 
tumours; the remainder were detected by mammography alone.  No cancers were found 
exclusively by ultrasonography; however, ultrasound provided complementary information 
regarding palpable masses in 50% of cases where a mammogram was difficult to interpret26.     
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5. DISCUSSION 
 
The data from the above studies do not provide direct evidence that OS is influenced by earlier 
detection of locally recurrent disease.  Since women with breast cancer are at higher risk of a 
second primary breast cancer, and the ultimate survival of an individual who develops more than 
one breast cancer over time is determined by the stage of the worst lesion, surveillance of both 
the conserved and contralateral breast is indicated9.  
 
Recurrent breast cancer may be difficult to detect by mammography.  Its accuracy is 
compromised following BCT due to mammographic changes that occur following surgery and 
radiotherapy by way of surgical distortion and increased breast density9,27,28.  In comparison to 
recurrences detected by physical examination, cancers detected by mammography are frequently 
associated with smaller tumour size, lower stage, and possibly older age29.   
 
The study data above indicate that mammography and physical examination are complementary 
in the detection of recurrent disease.  Careful communication between the clinician and 
radiologist is important in optimizing the ability of both modalities to detect recurrence, 
especially in the presence of ambiguous findings30.  It is interesting to note that if young age is a 
risk factor for IR, given the increased breast density observed in younger women9, detection of 
LR by mammography may be compromised in this age group.   As reflected in the present 
review, there is a scarcity of data on contralateral breast cancer compared to local recurrence 
following breast-conserving therapy, or compared to screening for a first primary breast cancer.  
For the reasons cited above, given the early stage at detection, mammography may be more 
sensitive for CBC compared to ipsilateral tumours.  
 
Data from the above studies have shown a relationship between time to recurrence and site of 
recurrence in the breast.  Presumably, local recurrences occurring at the site of the original 
tumour represent a failure to eradicate the original cancer27,30.   Over the decade following 
therapy, the pattern of LR changes over time27,28,30,31.  LR usually occurs within the first six years 
and usually not sooner than 18 months after therapy27,30.   At approximately five years post-
therapy, the risk of LR decreases, while in contrast, new cancers may begin to appear elsewhere 
in the breast27,28,31.  The risk of a recurrence elsewhere in the breast increases with longer follow-
up and is reported to be greatest during years eight through ten31.  Given the risk of recurrence 
and CBC, and the post-treatment changes in the ipsilateral breast, baseline surveillance 
mammography is usually recommended six months after treatment and continued annually 
unless a clinical concern warrants earlier diagnostic mammography9,28,30. 
 
To improve the diagnostic accuracy of mammography, new methods of surveillance are under 
evaluation, including magnetic resonance imaging (MRI), digital mammography and 
scintimammography.  Similar to that observed by iodinated contrast and X-ray imaging, breast 
cancer demonstrates useful signal intensity change on MRI following the infusion of contrast 
agents, such as gadolinium diethylenetraimine-penta-acetic acid32-36.   Although MRI 
demonstrated high diagnostic accuracy in retrospective series, its current cost, estimated 20 times 
more than that of mammography33,37 and limited accuracy before 18 months due to the non-
specific enhancement of tissue after BCT38,  does not, at this stage, justify its routine use for the 
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earlier detection of breast cancer.  MRI, however, may play a targeted surveillance and 
management role in the radiographically dense breast, and in patients with hereditary disease9,39. 
 
As in other areas of imaging, digital mammography overcomes some of the limitations of 
conventional mammography such as a wide variation in exposures, improved contrast between 
tissues and easier storage on optical discs of the computed digital images9,38.  Technical hurdles 
and the costs associated with storage of these large images presently limit its potential as a 
surveillance method for the earlier detection for breast cancer9,38.   Preliminary studies have 
raised recent interest in the use of radionuclides for evaluating breast lesions40,41.  These studies 
are trying to determine whether scintimammography with techntium-99m tetrofosmin in breast 
cancer can aid in reducing the need for intervention for lesions detected by mammography by the 
non-invasive differentiation of benign from malignant lesions40,41.  The development of other 
labelled molecules may permit greater refinement in breast cancer detection.  
 
 

6. CONCLUSION 
 
While annual surveillance mammography is recommended by professional groups and required 
in the protocols of randomized trials, there is variation in practice among breast cancer 
specialists in terms of the frequency of follow-up mammograms.  Currently there are no 
randomized controlled trials demonstrating that early detection of LR and/or CBC improves 
survival in women with breast cancer.  Retrospective studies to date demonstrate no significant 
difference in the median time to detection of IR, five and ten year actuarial LR rates, or OS 
between mammography and clinical examination.  However, LR detected by mammography 
may be more frequently associated with smaller tumour size, lower stage and older patient age.  
Diagnosis of CBC may be more frequently found by mammography than are ipsilateral tumours.   
 
No direct evidence currently exists to suggest that mammography decreases mortality by 
detecting IR; however, indirect evidence suggests that clinical examination or mammography, or 
both are beneficial in detecting CBC.  While insufficient evidence exists, it has generally been 
assumed that early detection of breast cancer recurrence leads to more effective therapy and 
greater quality of life.  However, having taken into consideration lead time and length bias, 
studies failed to show improvements in survival or quality of life between symptomatic and 
asymptomatic detection.  Intensive follow-up may lead to psychological benefit for some 
patients with negative diagnostic tests but these benefits may be balanced by the anxiety 
associated with the additional diagnostic tests required to confirm suspicious findings.  While 
annual mammography after therapy for primary breast cancer may be readily accepted, it has not 
been subjected to randomized controlled trials to evaluate survival benefit.      
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Table 1: Criteria for Data Extraction for Studies on Mammography Surveillance 

 
Category Inclusion Criteria 

Type of study Routine surveillance mammography 

Study (first author & year of publication) 1994 to present 

Study period No restrictions (data cited) 

Number of cases under study ≥100 patients 

Age at primary diagnosis No restrictions 

Primary diagnosis (stage) (exclusion of DCIS* as primary diagnosis) 

Primary treatment No restrictions 

Rate of recurrence No restrictions (data cited) 

Time to recurrence No restrictions (data cited) 

Study protocol for mammography surveillance No restrictions 

Rate of detection of recurrence by mammography No restrictions (data cited)  

Rate of detection of recurrence by other methods No restrictions 

Total number of studies meeting criteria 9 (of 29) 

 
* DCIS = ductal carcinoma in situ 

 



 

 

 

  

Table 2 - Mammography Surveillance 
 

Source Level of 
Evidence 
(Grade)* 

Diagnostic 
Age  
(years) 

Primary 
Diagnosis 
(Stage) 

Primary 
Treatment 

Time to 
Recurrence 
(years) 

Mammography 
Protocol 

Detection Rate by 
Mammography (%) 

Hussain, 1995 7 II - (48% T1) 
(52% T2) 

BCT: 100% 
RTx:  100% 
CTx: pre-menopausal 
HTx: post-menopausal 

2.2 Baseline 6 mo.; 
Annual 

15% [IR] 

Voogd, 1999 19 II 45 I:   56% 
II:  42% 
III:   1% 
Unknown: 1% 

BCT: 100% 
RTx:  100% 
CTx: pre-menopausal 
HTx: post-menopausal 

3.6 Annual 26% [LR] 

Giard, 1995 20 II 47 - BCT: 100% 
RTx:  100% 

3.7 Annual 45% [P-IR] 
12% [NP-IR] 

Joseph, 1998 21 

 

 
 

II 54 0:  17% 
I:   72% 
II:   3% 
III:  6% 
 

BCT: 50% 
Mast: 50% 
RTx:  89% 
CTx:  70% 

2.4 Ipsilateral:  
6 mo. intervals  
 
Contralateral: 
Annual  

50% [IR] 
80% [CBC] 

Loong, 1997 22 

 

 
 

II 56 (T1-3N0-1M0) BCT: 100% 
RTx:  100% 
CTx: pre-menopausal 
HTx: post-menopausal  
 

2.2 [LRR] 
5.9 [CBC] 

Annual to 1990; 
Biennial 
thereafter 

19% [LRR] 
18% [CBC] 

 

14

 



 

 

 

  

Grosse, 1997 23 

 
 

II 41 (5% pT1a) 
(20% pT1b) 
(49% pT1c) 
(21% 21-  
30mm) 
(5% > 30mm) 

BCT: 100% 
RTx:  100% 
CTx: pos. lymph/large 
primary 
HTx: pos. lymph/large 
primary 

3.4 Ipsilateral: 
6 mo intervals for 
5 yr and Annual 
thereafter; 
Contralateral: 
Annual 

31% [IR] 

Rochefordiere, 
1996 24 

 

II 59 I:   25% 
II:  41% 
III: 12% 
Unknown: 22% 

BCT: 63% 
Mast: 37% 
RTx:  75% 
CTx:  13% 
HTx:  15% 

4.8 Annual 51% [CBC] 

Heaton, 1999 25 

 

 

II 49 0:    8% 
I:   52% 
II:  35% 
III:  5% 

BCT: 100% 
RTx:   90% 
CTx:   14% 
HTx:     8% 

5.3 - 36% [CBC] 

Rissanen,  
1995 26 

 

II 53 - - 3.2 Annual   [48%] 
Biennial [39%] 
3 & 4yr    [6%] 

33% [NP-CBC] 

 
* The categories for quality of evidence are derived from those recommended by the Canadian Task Force on the Periodic Health 
Examination (1994)18. Level I consists of evidence from at least one properly randomized clinical trial; Level II of evidence from at 
least one well-designed clinical trial without randomization, from cohort case-control analytic studies, preferably from more than one 
centre, from multiple time series or from dramatic results in uncontrolled experiments; and Level III of evidence from opinions of 
respected authorities on the basis of clinical experience, descriptive studies, or reports of expert committees18. Based on this 
classification, the studies reviewed in the report best fit Level II of evidence.   

 

15

 



 

APPENDIX 1: Databases Searched and Strategy 
DATABASE DATE  

RANGE 
STRATEGY 

DIALOG®: 
 
MEDLINE® 
HealthSTAR 
CANCERLIT® 
EMBASE® 
Pascal 

1994-
1999 
 
 

1. breast neoplasms! OR  breast cancer/de OR breast tumor/de                   
2. neoplasms, second primary/de OR neoplasm recurrence, local/de OR second 
    cancer/de OR ipsilateral(w)breast/ti,ab 
3. second(w)primary(w)breast(w)neoplasm?/ti,ab OR second(w)primary(w)  
    breast(w)tumo?r/ti,ab OR ipsilateral(w)breast(w)tumo?r/ti,ab OR ibtr/ti,ab  
    OR contralateral(w)breast(w)primar?/ti,ab OR bilateral(w)cancer?/ti,ab 
4. 1 AND (2 OR 3) 
5. mammography!/de OR mammography/de OR mammography/ti,ab OR  
    mammogram?/ti,ab 
6. surveillance/ti,ab OR population surveillance!/de OR seer program/de OR  
    mass screening!/de OR screening/de OR screening test/de OR  
    seer(w)program/ti,ab 
7. false negative reactions/de OR false positive reactions/de OR predictive  
    value of tests/de OR sensitivity!/de OR likelihood functions/de OR   
    diagnosis,  differential/de OR observer variation/de OR reproducibility of  
    results/de OR reference standards/de OR predictive(w)value?/ti,ab OR  false   
    (w)positive?/ti,ab OR false(w)negative?/ti,ab OR sensitivit?/ti,ab OR  
    specificit?/ti,ab OR roc(w)curve?/ti,ab OR test(w)operating(w)result?/ti,ab 
8. cohort studies!/de OR prognosis/de OR morbidity!/de OR mortality!/de OR  
    survival analysis!/de OR disease progression/de OR time factors/de OR risk  
    factors/de OR cohort analysis/de OR disease course/de OR disease severity  
    /de OR prediction and forecasting/de OR morality/de OR survival/de OR  age 
    factors/de OR risk/ti,ab OR relative(w)risk/ti,ab OR cohort?/ti,ab OR  
    prognos?/ti,ab OR inception(w)cohort/ti,ab OR prognostic(w) factor/ti,ab 
    OR  course/ti,ab OR clinical(w)course/ti,ab OR  predict?/ti,ab OR  
    outcome?/ti,ab 
9. clinical trials!/de OR random allocation/de OR double-blind method/de OR  
    risk factors/de OR practice guidelines/de OR treatment outcome/de OR  
    clinical trial/de OR evidence based medicine/de OR practice guideline/de   
    OR  grateful med/de OR medlars!/de OR multicenter studies/de OR  
    dt=clinical trial OR dt=clinical trial! OR dt=randomized controlled trial OR  
    sample size/de OR dt=controlled clinical trial OR dt=multicenter study OR  
    dt=meta-analysis OR dt=review OR dt=short survey OR dt=practice 
    guideline! OR random?/ti, ab OR double(w) blind?/ti,ab OR double(w)  
    dummy/ ti,ab OR mask?/ti,ab OR sham?/ti,ab OR placebo?/ti,ab  OR  
    controlled(w)trial?/ti,ab OR efficacy/ti,ab OR effectiveness/ti,ab OR   
    metanaly?/ti,ab OR dersimonian/ti,ab OR der(w)simonian/ti,ab OR fixed(w)  
    effect?/ti,ab OR methodologic(w) review?/ti,ab OR  methodologic(w)over 
    view?/ti,ab OR collaborative(w) overview?/ti,ab OR  collaborative(w)review 
    ?/ti,ab OR integrative(w)research(w)review?/ti,ab OR  systematic(w)overview 
    ?/ti,ab OR systematic(w)review?/ti,ab OR  handsearch?/ti,ab  OR  manual(w)  
    search?/ti, ab OR pooled(w)data/ti,ab OR mantel(w) haenszel/ti,ab  OR peto  
    /ti,ab OR electronic(w)database?/ti,ab OR   bibliographic(w)database?/ti,ab  
    OR medline/ti,ab OR cinahl/ti,ab OR  psychinfo/ti,ab OR  psycinfo/ti,ab  OR  



 

 

 

  

DATABASE DATE  
RANGE 

STRATEGY 

    psychlit/ti,ab OR psyclit/ti,ab OR  embase/ti,ab OR  excerpta(w)medica /ti,ab 
    OR medlars/ti,ab OR  scisearch/ti,ab OR science(w)citation(w) index/ti,ab OR 
    isi(w)citation/ti,ab  OR web(w)science/ti,ab OR  ovid/ti,ab OR winspirs/ti,ab 
    OR blaise/ti,ab OR healthstar/ti,ab OR cancerlit/ti,ab OR pascal/ti,ab 

DIALOG®: 
 
MEDLINE® 
HealthSTAR 
CANCERLIT® 
EMBASE® 
Pascal 

1994-
1999 
 

10. economics!/de OR economics/de OR cost benefit analysis/de OR economic 
      evaluation/de OR cost control/de OR cost effectiveness analysis/de 
11. (4 AND 5 AND 6) OR (4 AND 5 AND 7) OR 
      (4 AND 5 AND 8) OR (4 AND 5 AND 9) OR 
      (4 AND 5 AND 10) 
12. rd s11 = 310 (Reduce duplicates) 
13. s12/1994:1999 = 193 (Years 1994-1999) 

The Cochrane 
Collaboration 
and Update 
Software: 
COCHRANE 
LIBRARY 
Issue 2, 1999 
(on CD-ROM) 

1994-
1999 
 

Breast neoplasms/de AND mammography=102 
 
The COCHRANE LIBRARY includes Cochrane Database of Systematic Reviews, 
Database of Abstracts of Reviews of Effectiveness, Cochrane Controlled Trials 
Register, and the Cochrane Review Methodology Database. 

(U.S.) 
National 
Cancer 
Institute. 
CancerNet ™ 
Search for 
Clinical Trials 
(PDQ®) 

 Breast Neoplasms 
(Format for health professionals) 
 
 
http://cnetdb.nci.nih.gov/trialsrch.shtml 

ALERT: 
 
Institute for 
Scientific 
Information® 
Current  
Contents®:  
Clinical 
Medicine (on 
diskette) 

April - 
Sept. 20, 
1999 

1.  breast neoplasm* OR breast cancer* OR breast carcinoma* OR breast   
     tumour* OR breast tumor* 
2.  second primary neoplasm* OR neoplasm recurrence* OR local recurrence*  
     OR cancer recurrence* OR ipsilateral OR contralateral 
3.  1 AND 2 
4.  mammography OR surveillance OR screen* 
5.  3 AND 4 

DIALOG 
®ALERT: 
 
Current 
Contents (all 
sections) 
 

Sept. 21, 
1999 + 

1.  breast(w)neoplasm? OR breast(w)cancer? OR breast(w)carcinoma? OR  
     breast(w)tumour? OR breast(w)tumor?  
2.  second(w)primary(w)neoplasm? OR neoplasm(w)recurrence? OR  
     local(w)recurrent? OR ipsilateral OR contralateral 
3.  1 AND 2 
4.  mammography OR mammographies OR mammogram? OR surveillance  
     OR screen? 
5.  3 AND 4 
6.  rd  s5 (Reduce duplicates) 



 

GLOSSARY 
 
Acronym: short definition used in text and Tables. 
 
BCT: Breast Conserving Therapy 
 
CBC: Contralateral Breast Cancer 
 
CTx: Chemotherapy 
 
DCIS: Ductal carcinoma in situ 
 
HTx: Hormone Therapy 
 
IR: Ipsilateral Recurrence 
 
LR: Local Recurrence 
 
LRR: Loco-Regional Recurrence 
 
NP:  Nonpalpable tumour 
 
OS:  Overall Survival 
 
P:  Palpable tumour 
 
RR: Regional Recurrence 
 
RTx: Radiotherapy 
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