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Background: Mammography is a particular mammary imaging technique, an important tool
for screening, diagnosis and monitoring of breast disease in general and breast cancer in
particular, for which incidence and mortality are well established. Several studies have shown
a reduction in breast cancer mortality reaching 40% in women screened by mammography.
Thus, the prognosis after treatment is better because of early detection. In the DRC, in
developing countries, the mortality rate is high because the diagnosis is late and therefore
responsible for a bad prognosis. However, no studies on early detection by mammography
have been performed to our knowledge. Our goal was to determine the mammography
contribution in suspicious lesions detection of breast cancer in Kinshasa.
Method: A retrospective and descriptive study of 1738 mammograms at the Gombe Imaging
Center from January 2012 to December 2015. The reports were prepared by radiologists. We
re-read approximately 230 images under supervision to complete the missing data related to
interpretation. Age, clinical information, breast density (BIRADS type), elemental or
associated lesions, and ACR radiological diagnosis were the key parameters collected on an
epidemiological data questionnaire and analyzed on the SPSS 20 software.
Results: 347 screening mammograms or 20% were performed with an average age of 48.6
years ; 25 of these (7.2%) had mammographic lesions suspected of malignancy, among which
23 were considered in situ. In addition, our study showed that high breast density is a
radiologically visible risk factor.
Conclusion: This study has shown that mammography is a tool to integrate into cancer
screening in our country. Because it allowed to detect suspicious lesions in asymptomatic
women.

Introduction
Mammography is a medical imaging technique dedicated exclusively to breast exploration. It is
used to detect, diagnose and monitor breast pathologies in general, and breast cancer in particular
[1-3].
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It is a technique that has been shown to reduce breast cancer mortality by 40% in screened women
aged 50-69 years, as evidenced by 20 cohort studies and 20 case-control studies in high-income
countries [1-7]. Screening mammography therefore aims to reduce breast cancer mortality through
early detection, allowing for the most conservative early treatment possible, thereby increasing the
chances of cure.

Worldwide, breast cancer is the most common cause of cancer death in women [8,9]. It is the most
diagnosed cancer in women in high-income countries (1 in 8 women). It is the leading cause of
cancer death in low- and middle-income countries, which is explained by the fact that a high
proportion of women present with advanced disease, and therefore, it is associated with a poor
prognosis [1,10]. In Central Africa, it remains the 2nd cause of cancer mortality after cervical cancer
as confirmed by Mbala et al [11] in 2010 and Luyeye et al [12] in 2013 in our country, the
Democratic Republic of Congo .

To reduce breast cancer mortality worldwide, it is crucial to provide access to early diagnosis and
effective treatment, especially in developing countries.

Developed in the 1950s and 1960s following the publication of the first trials demonstrating its
utility [13], mammographic breast cancer screening has become a standard of practice since the
1980s.

Mammographic breast cancer screening as part of a national or regional program has been tried in
some African countries. Studies of breast cancer in our setting have focused on symptomatic
women with documented breast cancer, most of them at an advanced stage [11,12]. Thus, we
initiated this work to determine the contribution of mammography in the screening of suspected
breast cancer lesions in our settings.

Materials and Methods
We therefore conducted a descriptive documentary study of the month of May 2016 - April 2017
within the Cabinet d’imagerie de la Gombe for the reason of archiving in terms of images and CRs
over a period of at least 5 years, in addition to the availability of an operational mammography unit
performing an average of 400 to 500 mammograms the year.

We included the files that were complete, i.e., that contained the report and the digital
mammographic images made on the 2 basic incidences at least CC and MLO with strict respect of
the success criteria, which images were obtained thanks to a Siemens senograph model
Mammomat Select 2011.

The main information was collected using a pre-established form. It included: age, indication for
mammography, breast density (BIRADS type), absence or presence of elementary lesions, absence
or presence of associated lesions as well as their descriptions or characteristics and finally the
radiological diagnosis according to the ACR recommendations. A review of 230 mammograms was
performed to complete the main parameters not mentioned on the CRs.

  For this study, we considered the following definitions  

• High breast density: heterogeneous dense type breasts (c or 3), very dense (d or 4).The mass
which corresponds to an opacity seen on at least 2 incidences, described according to its
characteristics (shape, contours, density).

• A focus of microcalcifications is a grouping of more than 5 microcalcifications in an area of 2cm2,
which may be benign, intermediate or suspicious according to morphology and distribution in the
breast.
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• Suspicious lesions in situ on mammography: images suggestive of breast cancer made essentially
of foci of suspicious microcalcifications or mixed nodules of less than one centimeter without other
associated elementary lesions.

• A mammogram is considered positive in this study when it presents lesions found in ACR
categories 4, 5 or 6.

• The breast cancer detection rate corresponds to the proportion of women with positive
mammograms.

Regarding the statistical analyses, the information collected on each form was precoded, entered in
the form of an Epi data 3.1 questionnaire and then synthesized using Microsoft Office Excel 2016
software.

The data obtained from the variables of interest were summarized in the form of scientific Figures
and Tables. The categorical or qualitative variables were presented as numbers (n=number) and
percentages (%). The only quantitative variable (age) was summarized as mean and standard
deviation. Pearson’s Chi-square test was used for comparison of proportions. The significance level
(the p-value) was set at 5%. All statistical analyses were performed using IBM SPSS version 20.0
for Windows.

Results
1738 mammographic records were collected, representing 1738 women with a mean age of 43.7
±12.3 years. Of the 1738 mammograms performed, 347 or 20.2% were indicated for screening with
an average age of 48.6 years and 1391 or 79.8% for the diagnosis of any clinical breast abnormality
with an average age of 42.5 years.

In the general characteristics of the screened population which constituted 20% of the total
population studied. The majority of them, 335/347, had undergone mammography for the first time;
there were as many premenopausal women as postmenopausal women.

Out of a total of 347: 13 had a family history of cancer, 11 had a personal history of breast
pathology and 27 had a high breast density. Still in the screened population: 258 patients/347, i.e.
74%, were screened at the request of their attending physician, their gynecologist, or forced by
their companies... 26% of the women screened had their mammograms done on the basis of
individual detection. Out of the total population studied, which was 1738, only 5% of women who
had no breast symptoms had their mammograms done individually.

These 2 figures represent the detection rate of positive mammograms suspicious for cancer.
Screening mammography detected 7.2% of images suspicious of malignancy in the asymptomatic
group, i.e. 25 suspicious mammograms out of 347. The figure below represents the evolutionary
stages of positive mammograms in two subgroups: For screening mammography, localized lesions
(in situ) predominate while advanced stages are found in diagnostic mammography with lymph
node involvement in 98 mammograms (Figure 1 and 2).

Figure 1. Screening (a) and diagnostic (b) mammographic findings. 

Figure 2. Distribution of Positive Mammograms According to Stage and Two Subgroups. 
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The elementary lesions seen on screening mammograms were only spiculated masses and
microcalcifications of grouped distribution. The right breast was the preferential location of images
suggestive of cancer on mammographic screening. The most incriminated quadrant was the
superior-external quadrant.

This Table gives the characteristics of women with positive mammograms, thus all the brackets
were concerned, the presence of risk factors and the intermediate breast density BI-RADS 2 are
more found in these women (Table 1).

Paramètre Mammographie positive n (%)
Age
≤45 78 (39,4)
>45 à ≤50 28 (14,1)
>50 à ≤ 55 27 (13,6)
>55 à ≤60 24 (12,1)
>60 41 (20,7)
Risk factors
Familial 22 (68,6)
Personal history 48 (61,5)
Breast density
BIRADS 1 43 (21,7)
BIRADS 2 93 (47,0)
BIRADS 3 55 (27,8)
BIRADS 4 7 (3,5)
Post menopause 92 (46,5)
Table 1. Characteristics of Women with Positive Mammography.  

Table 2 shows that there is a significant difference between the 2 subgroups with respect to the
different ACR categories. 

Paramètres Mammo Dépistage n (%) Mammo diag n (%) P
ACR 0 11 (3,2) 134 (9,6) 0,0001
ACR 1 254 (73,2) 709 (51,0) 0,0001
ACR 2 44 (12,7) 285 (20,5) 0,0001
ACR 3 13 (3,7) 90 (6,5) 0,0001
ACR 4 14 (4,0) 103 (7,4) 0,0001
ACR 5 11 (3,2) 67 (4,8) 0,0001
ACR 6 0 (0,0) 3 (0,2) 0,0001
Table 2. Distribution of 2 Subgroups According to Radiological Diagnosis ACR.  

In addition to the malignant lesions targeted by the screening, the mammotest detected 44 benign
ACR2 lesions (12%) and 11 indeterminate ACR 0 mammograms requiring further investigation in
completely asymptomatic women.

Discussion
  General considerations on screening mammography  

Of 1738 mammograms performed, 347 or 20% of the women in the series had a screening
mammogram, which is much lower than the rate in the West (over 75%) [13,14]. Antilla et al. in
Finland in 2002 and Smigal et al. in the USA recorded rates of 81 and 78% respectively. Our results
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could be justified by the fact that there is no regional or national organized screening program. The
same observation was made by Ouattara et al, who attributed the low participation in screening to
a lack of awareness among women about breast cancer and the value of screening [15]. But also
like Gueye in Senegal in 2014, we noted the low equipment of senographs in public hospitals and
the poor territorial distribution of imaging centers that have them [16], the cost of this examination
is high, between 60 and 100 US dollars, equivalent to the monthly income of the average
Congolese. In addition, the quality of some images is poor, as they often do not meet the criteria of
validity or interpretation required for screening tests.

Decentralization and exemption efforts should be undertaken in addition to the training that is
already effective in this field of radiology in order to popularize mammography for screening
purposes.

Two-thirds (67.7%) of the patients who came for screening in this series were over 45 years of age
(Table 3). 

Variables Total Screening Diagnostic
n = 1738 (100%) n = 347 (20,2%) n = 1391 (79,8%)

Average age (years) 43,7 48,6 42,5
Type of mammo n (%)
Initial 1686 (97,0) 335 (19,9) 1351 (80,1)
Subsequent 52 (3,0) 12 (23,1) 40 (76,9)
Menopausal status n (%)
Pre-menopausal 1114 (64,1) 171 (15,4) 943(84,6)
Postmenopausal 624 (35,9) 176 (28,2) 448 (71,8)
RF n (%)
Family risk 38 (2,2) 13 (34,2) 25 (65,8)
Previous breast disease 81 (4,7) 11 (13,6) 70 (86,4)
High breast density 398 (22,9) 27 (6,8) 371 (93,2)
Table 3. General Characteristics of the Study Population.  

In France, for example, organized mass screening for women between 50 and 74 years of age is
based on one mammogram every two years for women without major risk. Gueye et al. have noted
that in low-income countries, which is the case for several African countries, breast cancer
concerns mostly a younger population, and mammographic screening from the age of 40 years
would be fully justified [16]. This was confirmed by two studies conducted on screening campaigns
in Cameroon in 2010-2011 by Priso et al. in Douala and Guegang et al. in Yaoundé who
recommended mammography screening from the age of 40 for Cameroonian women [17,18]. 96.5%
of mammograms in this series were initial for both subgroups, as women were not sufficiently
informed of the benefits of regular surveillance. In addition, the high cost of exploration, which is
often not considered a priority (no immediate vital risk) by asymptomatic women, does not facilitate
subsequent breast cancer screening by mammography. Socio-cultural factors such as modesty and
guilt, particularly in the presence of male personnel, also seem to be a handicap in our
environment. This was also observed by the teams of Bourée in Sudan and Gueye in Senegal
[16,19].

  Frequency and characteristics of suspected lesions detected  

The detection rate of suspected cancer lesions was 7.2% with an advanced stage in 2 cases where
family risk factors, history of breast pathology and high breast density were prevalent. These
results are close to those of the Cameroonian study by Guegang et al. who found a detection rate of
11.6%, it should be noted that they included the ACR 3 category of lesions to watch out for in the
group of suspicious lesions (which makes 10.9% in our series by including ACR3) [18], 10.8% as the
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detection rate in an Asian study by Wang et al. in Singapore in 2010 [7]. It should also be noted
that in the group of symptomatic women, 12.4% or 173 mammograms suggestive of breast cancer
were found.

Compared to the evolutionary stage, 92% of the lesions suspected of cancer were detected at an
early stage, which demonstrates the value of screening mammography (early detection, more
conservative treatment after anatomopathological confirmation and good prognosis). This contrasts
with the results of symptomatic women,

in whom the diagnosis is made at a much more advanced stage. Of the 12.4% of suspicious
mammograms in this group, approximately 70% were diagnosed at an advanced stage of the
disease, with images of lymph node invasion in 57%. These results further reinforce the value of
early detection by mammography.

Regarding the radiographic aspects of suspicious elementary lesions, the screening group was
represented mainly by in situ mammographic lesions made of focal microcalcifications and masses
less than 1cm in this series, Guegang et al also found more calcifications than masses [18].

Microcalcifications being only an indirect sign of pathological process are present in about 30% of
malignant lesions of the breast in general, but in more than half of the subclinical malignant lesions
of the breast and are the mode of revelation of 85-95% of the cases of carcinoma in situ in
screening campaigns, found by Henrot et al, in France in 2014 [20].

For masses, the contour is the most discriminating morphological criterion between benign and
malignant masses. An uncircumscribed contour on mammography is a criterion of suspicion
requiring histological sampling. Berment et al, in a French study published in 2014 demonstrated
that the PPV of malignancy varies according to the morphology of the contour, lower for micro
lobulated contours, it increases for masked, then indistinct, until reaching 96% for spiculated
contours [21].

Apart from microcalcifications and masses, architectural distortions are the 3rd form of cancer
presentation, with a predictive value of 30% whose most frequent malignant etiology is invasive
carcinoma, in this series distortions were not found on screening mammograms.

  High breast density as a risk factor for breast cancer  

Mammographic BMD is a well-established and strong predictor of breast cancer risk, which
becomes 4 times stronger when associated with other risk factors (family history) [19,22-25].
Whatever the methodology used to assess breast density, all published studies concerning the
general population have found an increased risk of breast cancer in women with dense breasts, and
this can be generalized to different populations (postmenopausal or not, races or ethnicities) [23].
In this series, high breast density is the most common risk factor despite basic assessment
methods. A meta-analysis of 42 studies that used qualitative methods of density assessment found
an RR of about 2 and up to 4 for extremely dense breasts [22- 25]. Full-field digital mammography
has been shown to be superior in detecting breast cancer in women under 50 with dense breasts.
Some studies in older asymptomatic women with dense breasts have shown a better sensitivity of
digital but not significant. Similarly, there was no significant difference between the two techniques
regarding diagnostic accuracy and cancer PPV, both in screening and diagnostic settings
(symptomatic patients). New methods of breast density quantification are being published, using
digital mammography (automatic registration of calibration parameters) [23,26].

Non-irradiating techniques such as ultrasound and MRI are much more interesting for young
populations and can also be used to overcome the difficulty of detection in dense breasts [26]. The
decision to perform routine ultrasound (with strict diagnostic criteria for malignancy) should be de
rigueur in the interpretation of a screening mammogram to avoid a high rate of close follow-up or
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interventional procedures for benign lesions [27].

Dense breasts are responsible for a higher rate of interval cancers than light breasts, the screening
rate for surveillance should be increased [28].

  Limitations and strengths 

A retrospective study that did not allow us to collect as many risk factors as possible
(breastfeeding, parity, age at menarche, body mass index, educational and socioeconomic level,
previous radiation treatment, etc.) in the women who underwent mammography in this series, both
in the screening population and in the population of symptomatic women. Lack of comparison of
suspicious mammographic lesions detected with anatomopathological results. Despite these
shortcomings, this study is to our knowledge the first to evaluate mammography screening in our
country. As such, it has conceptual merit.

In conclusion, Screening mammography is effective in our setting and has made a significant
contribution to breast cancer screening insofar as it has allowed the detection of suspicious lesions
suggestive of breast cancer, almost all of these suspicious lesions being detected at an early stage,
theoretically curable and with a good prognosis after anatomopathological confirmation of course.

The most common mammographic findings in screened women were microcalcifications and sub-
centimeter nodules that were clinically unnoticeable in the absence of associated lesions. High
breast density was the only mammographically detectable risk factor and was found in almost a
quarter of the study population. However, its true value as a risk factor can only be applied after
excluding or combining the factors influencing its modification.

  Abreviations 
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