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Opportunistic breast cancer screening” in Hong Kong;
a revisit of the Kwong Wah Hospital experience
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In this paper opportunistic mammog- Conclusion
raphy screening refers to individually

chosen access by asymptomatic women

to a mammography examination that

is not a response to an invitation in the

context of a mammography screening

programme.
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Kwong Wah Hospital, 25 Waterloo Road,
Kowloon, Hong Kong:

To analyse the performance of opportunistic breast screening in
local Well Women Clinics during the 5-year period from 1998 to
2002, with reference to international as well as our own earlier
experience (1991 to 1993 to 1995).

Prospective study.
Well Women Clinics in regional Hong Kong hospitals.

Women attending the Well Women Clinics of the Tung Wah Group
of Hospitals for breast cancer screening.

All screening-detected breast cancers.

After 46 637 screening mammograms and excluding palpable
masses detected by the patients themselves, 232 women were
detected with cancers, yielding a crude detection rate of 5.0
per 1000. Age range for cancer detection was 35 to 72 (median,
49) years. Clinic staff detected palpable lumps in 83 patients,
constituting 36% of the detected cancers, of which 15 (6.5% of
all detected cancers) were not identified by mammography. The
cancer detection rate was 5.9 per 1000 in the age-group 40-49
years and 3.7 per 1000 in those 50 years or older. The cancer
detection rate was 58.5 per 1000 in the high-risk group (aged <40
years with positive family history). The minimal cancer detection
rate was 2.2 per 1000, representing 45% of all cancers whose
pathology was available to us. Ductal carcinoma in situ comprised
28% of all such cancers. Our recall rates were 4.6% for additional
views only, 3.3% for ultrasound only, and 2.3% for both. Positive
predictive values for abnormal mammograms and biopsies were
4.9% and 26.0%, respectively.

Mammographic screening has been reported to reduce mortality
up to 35% in western countries. However, data concerning
Asian Chinese populations are meagre. Our Well Women Clinics
pioneered large-scale self-referred breast screening in Hong Kong.
Despite the lower incidence of breast cancers than in Occidental
populations, our screening programme performed comparably
to those in the West, and has improved over time. Our screening
service for self-referred women detected breast cancers even
at an early stage, which facilitated a better prognosis and more
treatment options, whilst appearing to be highly acceptable to
our community. Besides, it could provide training and expertise
in breast radiology and mammography, which are essential
prerequisites for establishing population screening.
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Breast cancer is the commonest malignancy in women worldwide; more than 1 million new
cases were diagnosed in 2000." In Hong Kong too, since 1994, it ranks the highest in terms of
cancer incidence among women and accounted for 21% of all female cancers in 2002.?

Breast cancer screening has been carried out in many countries and evidence from
randomised controlled trials and service screenings claims significant mortality reductions.>'”
Around the world, there are two types of breast screening programmes, namely, population
screening and opportunistic screening. Population screening is organised by the government
and all women of a suitable age are invited to partake, with the aim of reducing overall breast



cancer mortality. There are standard protocols and quality
assurance programmes with accreditation processes for
screening centres and their staff. Opportunistic screening
is based on individual centres, with the aim of detecting
breast cancer. Women attending such screening services
are self-referred and have to pay the initial costs.
Individual centres have their own standards and quality
control procedures. Opportunistic screening can test the
acceptance of the screening method in the population
and usually precedes population screening.

In Hong Kong, there is currently no population
screening of breast cancer. The Well Women Clinics
organised by the Tung Wah Group of Hospitals were the
first and presently the largest comprehensive self-referred
breast screening programme established in Hong Kong
and has been offering mammography screening since
1993.

In 1998, we published a report on our screening
service covering the period from 1993 to 1995." This
paper aimed to revisit our service and discuss the role
of this type of opportunistic breast screening for the
Chinese population in Hong Kong.

Methods

Two Well Women Clinics offered breast cancer screening
service to asymptomatic healthy women in Hong Kong on
a self-referral basis. They were in easily accessible, city
centre locations on both sides of Victoria Harbour; one
at the Kwong Wah Hospital on the Kowloon Peninsula
and another at the Tung Wah Eastern Hospital on Hong
Kong Island. For each woman visiting either Well
Woman Clinic, relevant clinical history including breast
complaints, previous breast operations, family history
of breast cancer, and other risk factors for breast cancer
were documented and a clinical breast examination was
performed by a dedicated clinician. Patients who had
themselves detected a palpable mass in their breasts,
were referred directly to the ‘symptomatic’ breast clinic
for immediate assessment so as to avoid delaying the
diagnosis, and were therefore excluded from this study.

Mammography was offered to all women aged
older than 40 years as well as to those aged 35 to 40
years if they had a positive family history of a first-degree
relative with breast cancer at a premenopausal age. For
women over 70 years of age, there was currently no study
on the benefits and harm of screening mammograms.
For the latter age-group, mammograms were performed
if at all, only after discussion with the clinician. Our
screening interval was 2 years.

Both Well Women Clinics had installed con-
ventional film-screen mammogram machines. Kwong
Wah Hospital used the Lorad MIV machine (LORAD,
Danbury, US) and Tung Wah Eastern Hospital the GE
Senographe DMR (GE Medical System, Milwaukee, US).
Film processors were Kodak daylight loader ML 300 Plus
(Kodak, US).
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Bilateral mammography was performed by our

experienced staff. Routine two-view (mediolateral
oblique and craniocaudal) mammograms were
obtained. Once processed, the films were read by the
mammographers as firstreader. If they detected suspicious
findings, additional views such as cone compression
or magnification views were taken before the patient
left the clinic. The mammographers then completed a
report for each woman, and documented any important
information to aid the reporting radiologists. Such
information included any presence of a palpable lump,
skin lesion, scar, nipple scaling, or nipple discharge
during mammography. A red sticker was placed on
the envelope of such a mammogram, so as to alert the
radiologist reading the films.

Dedicated specialist radiologists in Kwong Wah
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TABLE |. Number of women attending for mammographic screening and the number
of cancers detected in our centre during the inclusive period 1998 to 2002

Age-group  No. of mammograms No. of cancers Cancer detection rate
(years) performed detected per 1000 (95% Cl)
35-39 188 11 58.5 (25.0-92.0)
40-44 6678 62 9.3 (7.1-11.5)
45-49 15516 69 4.4 (3.5-5.3)
50-54 13 301 47 3.5 (2.6-4.4)
55-59 6 559 22 3.4 (2.0-4.8)
60-64 2304 11 4.8 (2.0-7.6)

265 2 091 10 4.8(1.9-7.7)
Total 46 637 232 5.0 (4.4-5.6)

TABLE 2. Number of women with clinically palpable and clinically occult breast can-
cers detected according to pathological tumour size

Tumour pathology and size

No. of patients

Clinically palpable Clinically occult Subtotal

Ductal carcinoma in situ 11 44 55 (28%)
Invasive component <1 cm 9 24 33 (17%)
Invasive component 1-1.5 cm 10 13 23 (12%)
Invasive component >1.5-2 cm 20 16 36 (18%)
Invasive component >2 cm 20 28 48 (25%)
Total 195
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Hospital (the second readers) then scrutinised all the
mammogram films. Recall for additional views or
supplementary ultrasound scan might be requested if the
mammogram showed abnormality or the woman had a
clinically palpable mass. The mammograms were graded
according to the NHS Breast Screening Programme
grading system from R1 to R5 (R1-normal/definitely
benign; R2-probably benign; R3-indeterminate; R4-
probably malignant; R5-malignant)."

There were weekly multidisciplinary mammogram
meetings where breast radiologists, breast surgeons,
clinicians from the Well Women Clinics and
mammographers jointly reviewed mammograms rated
R2 or higher and discussed the management plan of
patients with abnormal mammograms. The management
options included referral for surgical assessment, recall
for additional views, early follow-up or biopsy—usually
performed percutaneously (fine needle aspiration, core
biopsy, or vacuum-assisted breast biopsy), or rarely as an
excisional open surgical biopsy. Also there were monthly
clinical-pathological conferences where our breast
pathologist would join the discussion on the results
of breast biopsy. All screening detected abnormalities
referred for biopsy (stereotactic or ultrasound guided)
were performed in Kwong Wah Hospital and the
pathology results recorded in our database. Women with
palpable abnormalities regardless of the mammogram
findings were referred to the breast clinic for assessment
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by breast surgeons. The remaining patients (with no
mammographic abnormality or palpable breast mass)
were discharged to routine screening at 2-year intervals.

Our study period was from 1 January 1998 to 31
December 2002 inclusive. Any patient with symptoms of
a breast lump or bloody nipple discharge was excluded
from this study. Women with non-specific lumpiness or
mastalgia were considered asymptomatic. All patients
with screening-detected breast cancers were traced and
the corresponding mammograms, clinical notes, and
pathology reports were reviewed.

Results

During the 5-year study period 1998 to 2002 inclusive,
31 378 asymptomatic women attended the Well Women
Clinics and a total of 46 637 mammograms were
performed. A total of 14% of the women were aged 40 to
44 years; 33% were aged 45 to 49 years, and 52% were
aged 50 years or above. There were 188 women younger
than age 40 years with a positive family history of breast
cancer who attended for mammogram screening; they
constituted 0.4% of the total attendance (Table 1).

Of 46 637 screening mammograms performed
during the study, we detected 232 cancers, which gave a
crude cancer detection rate 5.0 per 1000 (Table 1). The
age range of the women detected with cancers was 35
to 72 years with a median age of 49 years. Our cancer
detection rate was 5.9 per 1000 in the age-group 40 to
49 years and 3.7 per 1000 in the age-group 50 years or
above. In our study, there was a particularly high cancer
detection rate of 58.5 per 1000 in the high-risk group
aged younger than 40 years with a positive family history
of a first-degree relative having breast cancer.

Pathology reports from 195 of these 232 screening-
detected cancer patients were available for review.
Minimal cancers, defined as invasive and measuring
<1 cm or ductal carcinoma in situ, were found in
88 (45%) of the 195 cancers whose pathology was
available to us. Ductal carcinoma in situ constituted
28% (55/195) of all such cancers. Whilst 57% of such
cancers were less than 1.5 cm in size, the vast majority
(75%) were T1 or <2 cm cancers (Table 2) and node
positivity was identified in 54 (28%) of these patients.
Assuming a 45% minimal cancer rate for all 232 screen
detected cancers, the minimal cancer detection rate was
2.2 per 1000 screenings (232 x 0.45/46 637).

Palpable masses were detected by clinicians in the
Well Women Clinics in 83 of these asymptomatic cancer
patients, representing 36% of all screen-detected cancers.
Fifteen of the 83 patients with palpable abnormalities
(amounting to 18%) had negative mammograms and
thus 6.5% of all the screen-detected cancers were
mammographically occult. The larger the tumour size,
the higher the proportion of cancers that were clinically
palpable (Table 2).



The majority (72%) of the cancers were detected
from the prevalent (first) screen while overall 3.5 per
1000 cancers were detected by incident (second and
subsequent) screen (Table 3). We encountered two cases
of interval cancers (ie breast cancers that presented and
were diagnosed between screening rounds and not
detectable by the screening programme) during the study
period.

Ductal carcinoma (either invasive or in-situ)
represented 92% (180/195) of all cancers whose
pathology was available to us and 94% if cancers of
mixed pathology were also included. Other cancer types
were very rare and included lobular carcinoma, tubular
carcinoma, mucinous carcinoma, papillary carcinoma,
and malignant phyllodes tumour (Table 4).

Recall for additional views was requested in 4.6%
of the screened population. Recall rate for supplementary
ultrasound study was 3.3% and for both additional view
and ultrasound study was 2.3%. Thus, the overall recall
rate was about 10%.

Diagnostic interventions were undertaken in 893
women; the majority were performed percutaneously.
Stereotactic core biopsy or fine needle aspiration
(FNA) was undertaken on 361 (40%) of these patients.
Ultrasound-guided FNA or core biopsy was performed
on 401 patients. In 2000, a prone stereotactic breast
biopsy table (Lorad, Danbury, Connecticut, US) and
mammotome machine (Biopsys; Ethicon Endo-Surgery,
Cincinnati, Ohio, US) were installed in Kwong Wah
Hospital. Since then, 34 stereotactic mammotome
biopsies and 25 ultrasound-guided mammotome biopsies
were performed during the study period. Diagnostic
excisional biopsies with hookwire localisation of the
mammographically detected lesions were performed
in 71 women, and ultrasound-guided localisation of a
mammographically occult lesion was performed in one
woman. Most of the excisional biopsies were carried out
in 1998 and 1999.

The positive predictive value (PPV) based on
abnormal mammograms was 4.9% and the PPV based
on biopsy was 26.0%.

Discussion

More and more evidence from high-quality randomised
controlled trials and service population screening have
shown the benefits of mammography, based on reports
of significant reductions in mortality.>'7 Currently,
though there is no population screening in Hong Kong,
opportunistic breast screening has been playing an
important role. Such screening, which aims at detecting
cancers, is not widespread in Hong Kong, so the
operation of such programmes depends on individual
centres. Women attending for screening on a voluntary,
self-referral basis must bear the initial costs of the visit
themselves. By contrast, in population screening the
majority of the costs are funded by governments, or

@ Opportunistic breast screening in Hong Kong &

TABLE 3. Number of cancers detected according to the screening round”

Screening round

No. of women No. of cancers Cancer detection rate

attended detected per 1000 (95% CI)
First (prevalent screen) 29 028 168 5.8 (56.2-6.4)
Second 11236 44 3.9 (2.8-5.0)
Third 4772 10 2.1(0.9-3.3)
Fourth 1388 7 5.0 (1.3-8.7)
Fifth or higher 213 1 4.7t

Two patients with interval cancer were excluded
* No. of cancers detected too small for calculating confidence interval

TABLE 4. Pathology of screening-detected cancers

Pathology No.
Ductal carcinoma (invasive or in-situ) 180
Lobular carcinoma 4
Mucinous carcinoma 3
Lobular and ductal carcinoma 2
Papillary carcinoma 2
Tubular carcinoma 1
Tubulolobular carcinoma 1
Mucinous and ductal carcinoma 1
Malignant phyllodes 1

alternative co-payment methods (as in Singapore).
There are no standardised quality assurance or audit
programmes for opportunistic screening; individual
centres establish their own standards and quality
controls. Testing the acceptance of the screening method
is another important role of opportunistic screening; its
popularity could be used to gauge public acceptance.
Such screening usually precedes or constitutes the initial
step in the establishment of population screening and
the Well Women Clinics of Kwong Wah and Tung Wah
Eastern hospitals are benchmark examples in Hong
Kong.

A successful screening programme should not only
be accepted by the population but should also effectively
detect cancers at an early stage, when the prognosis is
favourable and the availability of treatment options with
less morbidity can be offered. The strong association
between advanced breast cancer and subsequent
mortality, emphasises the need for early detection to
prevent progression to more advanced stages.*°

Regular quality mammography screening can
detect cancer at a pre-clinical stage. In our setting, we
achieved a crude cancer detection rate of 5 per 1000
asymptomatic women, with a prevalent cancer detection
rate of 5.8 per 1000 and incident detection rate of 3.5
per 1000. The results were promising and comparable to
standards reported internationally (Table 5).2'%?
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TABLE 5. Mammographic screening in Kwong Wah Hospital compared to
international standards?'?

International
standard?'-?

Kwong Wah
Hospital, 1998-2002

Crude cancer detection (per 1000) 5.0 2-10
Prevalent cancer detection (per 1000) 5.8 6-10
Incident cancer detection (per 1000) 3.5 2-4
Stage 0 or 1 cancer detection 75.4% >50%
Minimal cancer detection’ 45.1% >30%
Node positivity 27.7% <25%
Recall rate 10.2% <10%
PPVT based on abnormal screening 4.9% 5-10%
mammogram

PPV when biopsy recommended 26.0% 25-40%

Minimal cancer represents invasive cancer <1 cm or ductal carcinoma in situ
* PPV denotes positive predictive value

110

Tumour size and nodal status are important
prognostic factors for effective breast screening.?* Cancer
with an invasive component less than 1T cm (minimal
cancer) is considered to indicate that nodal metastases
are unlikely; more than 90% of minimal cancers have
no axillary lymph node metastases, regardless of
histological malignancy grade.?* Moreover, Tabar et al*
also demonstrated that detecting breast cancers of less
than 15 mm in size conferred a 19-fold improvement
in long-term outcome. Thus detecting minimal or small
cancers is of utmost importance for the success of a
screening programme. Notably, our very high minimal
cancer detection rate of 45% and stage 0 or 1 cancer
detection rate of 75%, was much higher than the
generally considered desirable goals (>30% and >50%
respectively) achieved internationally (Table 5).

Fisher et al** demonstrated considerably more
favourable outcomes in patients who were axillary
lymph node negative as opposed to positive, regardless
of the therapy given. This reaffirms the value of detecting
and treating cancer at an earlier phase. In our centre,
the node positivity rate was 28%, which was comparable
to reports by others (Table 5). Among our node-positive
patients, 44 (80%) of the 55 had a primary tumour of
>15 mm in size, which reinforces the need to find smaller
breast cancers so as to reduce the node positivity rate.

Clinical breast examination performed by our
dedicated clinicians in the Well Women Clinics detected
36% of the cancers during the study period. Such an
impressive clinical detection rate can be attributed to the
combined effects of smaller breasts in Oriental women
as well as the experience and expertise of our staff. Table
2 indicates that clinical breast examination is more
sensitive for larger tumours; 48% versus 27% for those
>15 mm versus <15 mm, respectively. Thus, clinical
breast examination cannot be used as the sole screening
method. Barton et al*® in their meta-analysis showed
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that clinical breast examination only had about 54%
sensitivity. However, there is evidence that it can detect
some cancers not detected by mammography.® This was
also true in our study—15 patients (accounting for 6.5%
of all detected cancers) had palpable abnormalities
but negative mammograms. Thus, in combination with
mammography, clinical examination surely increases
the sensitivity of the screening programme. It is also
surmised that clinical examination is especially useful if
those being screened have dense breasts, which appears
to be the case in Oriental women. Moreover, about 48%
of women attending our mammogram screening service
were aged 40 to 49 years and being relatively young,
they had less involuted (denser) breasts.

Besides, clinical examination also offered a
chance for communication, facilitating explanation of
the benefits and limitations of breast cancer screening
and answering the women'’s worries.

Double reading increases cancer detection rates
by 5 to 15%?273° and those detected by a second reader
are usually at an earlier stage.?® We adopted a double
reading system on all screening mammograms; our
experienced mammographers being the first readers. If
the latter noted microcalcifications, suspicious masses,
asymmetric densities, or architectural distortions, they
would take additional views (cone compression or
magnification) before the women left the clinic. These
additional films alerted the reporting radiologists and
aided diagnosis. Thus, the system we used helped
to reduce the recall rate, keeping it at the upper limit
of those reported internationally, despite the breasts
of our Oriental women being denser than those of
Occidentals.

It is understood that recall for additional views
or ultrasound could heighten anxiety caused by the
screening process itself, and add a financial burden to the
programme. A number of matched prospective studies
have shown that the anxiety tended to be transient®'3?
and Schwartz et al** suggested that women had a high
tolerance for false positive results. This might partly
be related to the expected benefits of mammography
and explanations about why recall procedures were
necessary for the early detection of breast cancer. In
our centre, various additional measures to reduce
anxiety included welcoming telephone enquiries from
those who had undergone screening, and facilitated
face-to-face consultations with our nurses or clinicians
for women who had persisting concerns. In our study
moreover, the favourable PPV of nearly 5% for abnormal
mammograms minimised unnecessary recall (Table 5),
which was consistent with our having the expertise to
identify subjects having high chance of malignancy
whilst minimising unnecessary recall and biopsies.

Compared to our previous performance (Table
6), currently our crude cancer detection rate, ability to
detect cancer early, and cancer detection in the high-
risk group were all considerably better. This trend could



be attributed to: improved equipment, better quality
mammograms, and more importantly the learning curve
of our radiologists and mammographers. Interpretation of
screening mammograms requires dedicated training and
regular audits. Throughout the years, our staff attended
a number of international and local training courses or
secondments and participated in many internal audits
and quality assurance projects. The high workload in
our centre was also an advantage for the training
of our radiologists and mammographers. The value
of joint mammogram meetings and clinico-pathological
conferences also played an important role in enhancing
communication and feedback between team members.

The age distribution of the screened population
had also changed from that in the earlier study. In 1993
to 1995, the majority (45%) of attendees were 40 to
45 years old, 28% were aged 45 to 49 years, and 22%
were 50 years or older. However, in 1998 to 2002, the
screened population was older; 14% were aged 40 to 44
years, 33% were 45 to 49 years old and 52% were 50
years or older. This was probably a reflection of improved
breast cancer awareness among older age-groups as well
as higher compliance for continuing incident screening.

A screening programme is deemed to fail if the
population does not consent to the screening method.
One of the important objectives of self-referred screening
is to test the market (acceptance of the screening method
by the general population). The steadily increasing
number of women attending our Clinics every year
attests to the popularity of our service. In 1998, 8119
women underwent mammographic screening and rose
to 10 887 in 2002, indicating a 34% rise over 4 years.
Moreover, the average waiting time for women to have
their first screen in our Clinics was about 2 years. Not
surprisingly, some started booking their first screening
mammogram at the age of 38 years, so as to be screened
when they reached 40 years. The favourable uptake of our
programme was also evident from our very low default
rate. Finally, during the SARS (severe acute respiratory
syndrome) epidemic in 2003, the attendance rate of
our Well Women Clinics only dropped by about 10%,
whilst the attendance rate of other clinics in our hospital
had dropped by about 80%. For all these reasons we
infer that our mammography screening service is well
accepted by the population in our localities.

Notwithstanding the promising results achieved
by our screening centre as well as support from the
community, there were several limitations to our
opportunistic screening programme. Unlike population
screening that has recourse to organised data collection
and auditing systems, opportunistic screening has limited
access to data that is outside the screening centre.
Patients have free choice to seek second opinions or to
have biopsies or definitive operations in other hospitals.
Consequently, we were unable to retrieve some operation
and pathology records, resulting in incomplete data for
auditing purpose; out of a total 232 cancer patients
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TABLE 6. Statistics of the mammogram screening services in Kwong Wah Hospital
during pilot study (1991-1992), early phase (1993-1995),'® and current study (1998-

2002)
Pilot study,” Early study,’® Current study,
1991-1992 1993-1995 1998-2002
No. of screening mammo- 3829 8504 46 637
grams performed
Crude cancer detection rates
Age <40 years 0 2.9/1000 58.5/10007"
Age 40-49 years 2.0/1000 4.6/1000 5.9/1000
Age =50 years 0.8/1000 6.5/1000 3.7/1000
Stage 0 or stage 1 cancer 1.0/1000 2.8/1000 3.8/1000

detection rate

Results of internal audit
* 11 of 188 high-risk patients

we could only review 195 (84%) of the pathology
reports. In addition, there was a limitation of resources
for managing the huge quantity of data we generated.
Furthermore, self-referred screening invariably attracts
more health-conscious women and thus represents a
selected population. For these reasons, it is not intended
that these results be generalised, as might be possible for
population screening.

The success of our screening programme was the
joint effort of our team, consisting of dedicated breast
radiologists, experienced mammographers, dedicated
clinicians in the Well Women Clinics, specialist breast
surgeons, and experienced breast pathologists. The
team also included support staff involved in tracing and
following up screening results, for the purpose of audit.

Conclusion

Because of the lower incidence of breast cancers in
Hong Kong than in Occidental populations, it has been
speculated that the uptake and value of mammography
screening would fall far short of expectations in western
countries. However, in our setting, this does not appear
to be so. Moreover, we have achieved improved
performance over time, very likely due to increasing
experience, maturation of the screening system and
improved teamwork; audit of our own practice being
the key. To cope with increasing breast cancer incidence
and heightened public health awareness, there is an
ever-increasing demand for quality breast screening.
Our screening programme has been playing an
important role not only in detecting cancers, but more
importantly in detecting early cancers, which can confer
a better prognosis due to the feasibility of treatments
with less morbidity. Our experience also confirms that
screening of high-risk women is definitely warranted.
The popularity of our screening programme suggests that
it is well-accepted and could constitute a role model for
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breast cancer screening in Hong Kong. Our centre can
also provide training and expertise for others wishing
to participate in such programmes, especially breast
radiologists and mammographers. Our Well Women
Clinics can also play an important role in providing
relevant health education in the community. All these are
essential prerequisites for the introduction of population
screening.
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