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Review

Introduction

Over the past two decades, major improvements have been achieved in the understanding of breast cancer, and cure can be offered if the 
disease is diagnosed at an early stage. However, the disease is more often diagnosed at more advanced stages (3 or 4) in men, in contrast 
to women. Its rarity among men as well as lack of awareness leads to its detection at later stages. Randomized studies cannot be carried 
on due to the low incidence of breast cancer in males, with only a few published prospective therapeutic studies in the literature. While 
the information on male breast cancer (MBC) was obtained from retrospective studies, the recommendations for treatment were derived 
from studies conducted on female breast cancer (1). This review presents the frequency, etiology, clinical-pathological characteristics and 
treatment approaches for the rare MBC.

Epidemiology-Etiology
Male breast cancer is rare and constitutes 0.5-1% of all patients with breast cancer. The reason of the low incidence rate in men is the 
relatively low amount of breast tissue along with the difference in their hormonal environment. Even though breast tissue is less in men 
as compared to women, the factors that influence malignant changes are similar. The Surveillance, Epidemiology and End Result (SEER) 
Program reported that the incidence of breast cancer was highest at ages 52-71 during 1973-2000, whereas the peak incidence in males 
was 71 years (2). In fact, some authors state that MBC imitate the behavioral pattern of post-menopausal female breast cancer. The in-
cidence of breast cancer in males and females has increased in the past 25 years. International Association of Cancer Registries (IACR) 
emphasized this increase and stated that the incidence of female breast cancer increased by 20%, while breast cancer-related deaths in-
creased by 14%. The SEER data also showed that the rate that was 1.1 for 100.000 men in the mid-1970s and raised to 1.44 for 100.000 
men by 2010 (3). In USA, 2240 men were diagnosed with breast cancer within the year 2013. The lifetime rate of diagnosis with male 
breast cancer is 1 in 1000. According to the IACR Turkey data, 0.37% of all cancer types among males are breast cancer (4, 5). IACR has 
published its new cancer estimates for the year 2012. The most recent cancer estimates for 28 cancer types in 184 countries, which record 
cancer data, have been made available for users on the GLOBOCAN 2012 website (6).

The rate of presentation with advanced stage breast cancer has been decreasing in men. As a matter of fact, a study conducted in 1995 
reported the rate of Stage 1-2 disease on diagnosis as 70%, whereas it was reported as 67% in 2010 and 82% in 2015 (7-9). MBC 
constitutes less than 1% of male cancers and it has a varying rate of incidence across different geographies and ethnic groups (10, 11). 
Its annual prevalence in Europe is 1 in 10.000 men and these cases constitute less than 1% of all patients with breast cancer (4). How-
ever, this rate is above 6% in Central African countries (12). This relatively higher rate is attributed to liver damage and to endemic 
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ABSTRACT

Male breast cancer (MBC) is a rare disease, accounting for less than 1% of all breast cancer diagnoses worldwide. Although breast carcinomas share 
certain characteristics in both genders, there are notable differences. Most studies on men with breast cancer are very small. Thus, most data on male 
breast cancer are derived from studies on females. However, when a number of these small studies are grouped together, we can learn more from 
them. This review emphasizes the incidence, etiology, clinical features, diagnosis, treatment, pathology, survival, and prognostic factors related to 
MBC.  
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infectious diseases that lead to high levels of estrogen. In Japan, the 
annual MBC incidence is below five in a million (13). The only race 
where MBC incidence is above the average is the Jewish men and 
this characteristic is independent from living in the USA or Israel 
(14, 15). Based on our current knowledge, there is no convincing 
evidence that gynecomasty is associated with MBC; however, it is 
considered that it may be associated with shared hormonal risk fac-
tors (10). Breast cancer may be incidentally found in the specimens 
of cases operated on for gynecomasty, whereas gynecomasty may be 
found in the specimens of cases operated on for breast cancer (at a 
rate of 9% to 40%) (16, 17). It is reported that 6% to 38% of pa-
tients with breast cancer have clinical gynecomasty. These rates are 
not different from those of the normal population (18). A positive 
family history increases the relative risk 2.5 times, and 20% of men 
with breast cancer have a first degree relative with the same disease 
(4, 19). While the relative risk for a first second male breast cancers 
30 times higher, this rate is only around 2-4 times for women. The 
risk for breast cancer on the contra lateral side is the highest for those 
at or below the age of 50, as in women (20, 21). 

The known risk factors for male breast cancer are listed in Table 1. 
The incidence is directly proportional to age. While the age differ-
ence between men and women at the time of diagnosis is higher 
in the USA, this difference is not that high in the Middle East and 
Southern Asia (22, 23). The risk factor of genetic predisposition in 
men is similar to that of women. Klinefelter syndrome is the stron-
gest risk factor for MBC and it is seen in approximately one out of 
every 1000 men (10, 24, 25). Family history of breast cancer brings 
about a 2.5 times relative risk for men. Nearly 20% of men with 
breast cancer have a positive family history. BRCA mutations in-
crease the risk for male breast cancer (26). The best-known genetic 
linkage to MBC is the BRCA2 mutation (27). BRCA1 mutation, 
however, has a more limited role in MBC. The presence of BRCA2 
mutation in sporadic MBC is rare. MBC in patients with the muta-
tion tends to present at a younger age. Similarly, breast cancer in men 
with Klinefelter Syndrome is detected in the young ages (18). The 
other genetic factors include androgen receptor (AR) gene, CYp17, 
PTEN tumor suppressor gene and CHEK2 mutation (28). Nearly 
3% to 7.5% of MBC cases have Klinefelter syndrome (28-30). In 
addition to BRCA1 and BRCA2, CHEK2 is a kinase effective in 
DNA repair. There is some evidence indicating that CHEK2 creates 
predisposition to male breast cancer (31).

Several risk factors such as early menarche, late menopause, age at first 
live birth are still valid for female breast cancer, and are not applicable 
to men. Several studies evaluating risk factors for male breast cancer 
have been conducted. The prospective National Institute of Health 
(NIH)-AARP Diet and Health Study ultimately identified 121 men 
who developed breast cancer (5). In this analysis, a negative correla-
tion with physical activity was established and having history of a 
first-degree relative with male breast cancer (relative risk, RR, 1.92; 
95%CI 1.24–3.91) and increased body mass index (>30 vs. <25; RR 
1.79, 95%CI 1.10–2.91) were found to correlate with increased breast 
cancer. The factors that influence the ratio of estrogen to androgen, 
external administration of estrogen or testosterone (32), obesity (29, 
33–35), orchitis/epididymitis (29), presence of a history of prostate 
cancer treated with estrogen (36) and Klinefelter Syndrome (25, 29) 
increase the risk of male breast cancer. Another study that analyzed 
the USA Veterans Affairs database detected 642 MBCs (29). The risk 
factors were found to be the presence of diabetes (RR 1.30, 95%CI 
1.05–1.60), orchitis/epididymitis (RR 1.84, 95%CI 1.10–3.08), 

Klinefelter syndrome (RR 29.64, 95%CI 12.26–71.68) and gyneco-
masty (RR 5.86, 95%CI 3.74–9.17). Interestingly, gallbladder stone 
was also detected as an important risk factor for Afro-American MBC 
cases (RR 3.45, 95%CI 1.59–7.47). A very strong association between 
MBC and Klinefelter was observed in the Veteran study and in several 
other similar studies. For example, the Swedish Registry study reported 
a 50-times higher rate of breast cancer in those with Klinefelter Syn-
drome (25). History of liver disease, past breast and testicular patholo-
gies are other risk factors that have been described (4). 

More interestingly, the male breast cancer is stated to be a preliminary 
finding for other malignant processes. A review focusing on 69 male 
breast cancer cases identified simultaneous prostate cancer in 12 pa-
tients (17% of the cases examined) (37). Actually, there is a theoretical 
association; the aromatase inhibitor used in MBC treatment increases 2
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Table 1. Risk factors for male breast cancer (3, 4, 9, 
19, 24-29,32-35, 42-47)

•	 Age

•	 Genetic factors

	 o	 Proven

		  •	 Family history

		  •	 BRCA2>BRCA1

	 o	 Potential

		  •	 PALB2

		  •	 Androgen receptor

		  •	 CYP17

		  •	 CHEK2

•	 Conditions related to abnormal estrogen-androgen 
ratio

	 o	 External use of estrogen and testosterone 

	 o	 Obesity

	 o	 Orchitis, epididymitis 

	 o	 Finasteride 

		  •	 Lifestyle

	 o	 Inadequate exercise

		  •	 Exposure

	 o	 Proven

		  •	 Radiation 	

	 o	 Potential

		  •	 Electromagnetic field 

		  •	 Heat

•	 Volatile organic compounds (such as 
tetrachloroethylene, p-chloro-ethylene, 
trichloroethylene, dichloroethylene, etc.), chemicals

•	 Other potential risk factors 

	 o	 At birth (Potentially a higher risk in first deliveries) 

	 o	 Bone fractures after the age of 45



serum testosterone levels and enables the growth and proliferation 
of prostate cancer clones (38). Apart from prostate cancer, there are 
studies that support the association of MBC with leukemia, pancreas, 
small intestine and rectum malignancies (39-41). Various epidemio-
logic studies have been performed (42), professional exposure to cer-
tain chemicals such as polycyclic aromatic hydrocarbons (43-45) and 
electromagnetic field (46, 47) were detected as potential factors in the 
development of male breast cancer (4, 48, 49).

Symptoms, Clinical Signs and Manifestations
The most common presentations are painless palpable mass, skin ul-
ceration, and nipple retraction or discharge in approximately 75% of 
the cases, similar to women (7, 50-53). Since the breast tissue in men is 
undersized, the nipple is mostly involved at early stages. The incidence 
of retraction is 9%, discharge 6% and ulceration is 6% (10). The mass 
is frequently localized to the subareolar region. It is seen less frequently 
in the upper outer quadrant (54, 55). The left breast is involved more 
frequently than the right; 1% of the cases are bilateral. 

Male patients are frequently at a higher age than female breast cancer 
(FBC) at diagnosis (5-10 years older) and at a higher stage (27, 56-59). 

The staging of the disease during presentation is as follows on the basis 
of the Tumor-Node-Metastasis (TNM) system presented by the larg-
est case series in the literature: Stage 1: 37%, stage II: 21%, stage III: 
33%, stage IV: 9% (51, 52, 60, 61). While the period between disease 
onset and diagnosis was 29 months in the past (62), this period has 
been reduced to 6 months in the newer series (63). It is evident that 
the disease is diagnosed at more advanced stages in men as compared 
to women. In fact, more than 40% of the patients are already at stage 3 
or 4 when they present to the clinic. The lesser amount of breast tissue 
in men also results in the involvement of chest wall at an early stage. 
For that reason, it has also been stated that the TNM may not be ap-
propriate for men (64).

Diagnostic Imaging Methods and Differential Diagnosis 
The majority of lesions in the male breast are benign and gyneco-
masty constitutes most of these lesions. Within these, less than 1% 
is primary breast cancer. Even though male breast is relatively small, 
mammography (MG) is technically feasible and adds useful informa-
tion to clinical examination (65). In the presence of a clinically suspi-
cious lesion, MG should be preferred over ultrasonography (USG). 
Sensitivity and specificity of mammography are reported as 92% and 
90%, respectively (66). A normal male breast is essentially composed 
of fat tissue and contains only a few secretory canals. It does not have 
Cooper ligaments, and has none or very little ductal and interlobular 
connective tissue. For that reason, it has a radiolucent appearance on 
mammography (67). The tumor is visualized on MG as a hyperdense, 
well defined, lobulated mass with spiculated margins or as a structural 
distortion. Microcalcification is observed less as compared to FBC; its 
tendency of clustering is low, and generally appears as wide, round and 
dispersed calcifications.

Doyle et al. (68) emphasized the radiologic and pathologic differences 
between male and female breast cancer in their review:

1) 	 The incidence of invasive lobular cancer and in-situ disease are 
lower in men as compared to women.

2) 	 Male breast cancer more frequently manifests itself as a locally 
advanced disease (skin and/or nipple involvement).

3) 	 MBCs are more often localized in the subareolar area, whereas 
FBCs are localized in the upper outer quadrant.

4) 	 Malignant calcifications in MBC are less frequent as compared to 
women.

5) 	 Since neoplastic papillary lesions appear as complex cystic lesions 
and simple cysts are rare in men, cystic lesions should be evalu-
ated in detail.  

Invasive cancers typically appear as solid lesions on USG. When suspi-
cious changes are found in USG or MG, further evaluation is required 
for definitive diagnosis (69, 70). In patients with nipple discharge, an 
examination with smear may be needed. The extent of the disease should 
be evaluated via laboratory examination, pulmonary X-ray, bone scintig-
raphy and dominal computed tomography (CT) (71). Positron emission 
tomography - computed tomography (PET-CT) is better than PET or 
computed tomography (CT) alone for assessing the extent of the disease, 
and especially for accurately identifying small metastases and lymph 
node metastases as well as the response to chemotherapy (72).

A differential diagnosis should be made between gynecomasty and 
cancer in masses of the male breast. The most frequent benign mass 
of the breast, which may be unilateral or bilateral, is gynecomasty 
(73). It may be generally recognized through physical examination. 
Gynecomasty is characteristically symmetrical, bilateral and has a dis-
coid shape under the nipple and areola. As for carcinoma, it develops 
a painless hard mass at an eccentric location. Besides breast cancer, 
the reasons that cause a mass in the male breast include gynecomasty, 
abscess, hematoma, lipoma, fat necrosis, ductal ectasia, intraductal 
papilloma, cyst, and metastatic tumors (74). Metastasis to the breast 
is generally 5-6 times more often in women as compared to men (ap-
proximately 0.5% to 6.6% of breast malignancies), which is accounted 
for by differences in hormonal and endothelial cell adhesion molecules, 
as well as in breast size and vascularity (75). The most frequent primary 
tumors in men, which metastasize to the breast include melanoma, 
lymphoma, prostate, lung and colon tumors (76).

Treatment

Treatment of early-stage disease
The standard treatment for early stage male breast cancer is surgery 
followed by adjuvant endocrine treatment, chemotherapy (CT) or ra-
diotherapy (RT) depending on prognostic factors, which is the same 
as in women.

Surgical treatment approach and axillary lymph node dissection
Up until the 1970s, the main surgical method was radical mastectomy 
as in women. Considering the lesion size, this approach was replaced by 
less invasive procedures such as modified radical mastectomy over time 
(77-79). Currently, modified radical mastectomy and axillary lymph 
dissection or sentinel lymph node biopsy (SLNB) is recommended if 
the tumor is not fixed to the pectoral muscle (80). Actually, American 
Society of Clinical Oncology guidelines state that SLNB is appropri-
ate for men (7). Radical mastectomy is performed if there is extensive 
involvement of the chest wall and Rotter ganglions (78). Breast-conserv-
ing surgery (lumpectomy) may be performed in elderly patients, with a 
serious concomitant disease, who has gynecomasty along with a small 
tumor since the male breast is small and most tumors have a subareo-
lar location, but this procedure is rarely preferred (81). Adjuvant RT is 
also added to the treatment of such patients. Surgeries that are more 
radical do not contribute to survival. In cases with high tumor burden, 
preoperative CT may be useful. Patients with a metastatic disease or a 
poor overall condition may receive a combined treatment with simple 
mastectomy or local tumor excision with postoperative RT (82). 3

Yalaza et al. Male Breast Cancer



Radiotherapy (RT) 
Radiotherapy is mandatory if breast-conserving surgery is performed 
(83). However, the data about RT indications following mastectomy 
are limited. RT is generally applied in case of involvement of the nip-
ple and skin (84). Adjuvant loco-regional RT is performed more often 
in MBC than in women because of the more advanced stages and the 
more aggressive progress in males. Post-mastectomy RT decreases local 
recurrence by 2/3 in women and has a positive effect on long-term sur-
vival (85). On the other hand, it is suggested that post-mastectomy RT 
does not improve local recurrence and survival rates in MBC and that 
it enables local tumor control but does not influence overall survival 
(86, 87). However, there is no evidence showing that RT indications 
need to be different for men than those for women. In summary, RT is 
recommended in the presence of a positive lymph node, a tumor larger 
than 5 cm and margin positivity in MBC (71).

Chemotherapy (CT) 
Excluding non-neoplastic reasons, primary and adjuvant chemothera-
pies have significantly increased the survival rates for 5-10 years (7-9). A 
limited number of prospective, randomized clinical studies exist, which 
indicate the benefit of adjuvant systemic therapy for MBC (88). On 
the other hand, decreased recurrence and mortality rates have been re-
ported with adjuvant CT in retrospective studies (53, 89). Furthermore, 
the prognosis and response rates to therapy in with metastatic MBC are 
similar to those of women. For that reason, it is considered that early 
stage MBC patients would benefit from adjuvant therapy (77). There 
is not enough information about the poor prognostic factors according 
to which a decision for adjuvant CT could be taken. Usually, the prog-
nostic factors that are used in women are applied to men. There is an 
indication for CT in those with positive lymph nodes, in tumors larger 
than 1 cm, and negative for hormone receptors (90, 55). Triple negativ-
ity (hormone receptors and HER2/neu negativity) is a sign of aggressive-
ness, this suggests a high-risk patient and is accepted as an indication for 
CT. HER2/neu and p53 expression are indicators for poor prognosis, 
and these patients may require a more aggressive systemic treatment. 
For node negative patients, anthracycline-based CT is preferred whereas 
anthracycline and taxane are used for those with positive lymph nodes. 
Based on the data from treatments in women, trastuzumab must be ad-
ministered in case of HER2/neu positivity, in node-positive or high-risk 
node negative disease (10).

Adjuvant Endocrine Therapy
Adjuvant endocrine therapy alone or in combination with CT is rec-
ommended for MBC patients, based on the positive results in clinical 
studies on early-stage FBC patients. However, there are only a few 
retrospective studies on this issue with no randomized clinical trials. 
These studies also demonstrated decreased recurrence and mortality 
rates (77, 91). Most male patients are hormone-receptor (HR) posi-
tive, and either tamoxifen or another hormone therapy for 5 years is 
recommended to those with positive estrogen receptor according to 
their prognostic factors, similar to women (90). There are also stud-
ies defending that hormonal therapy should be the primary treatment 
method since MBC is rich in hormone receptors and is a cancer that is 
more sensitive to hormones, while other adjuvant therapies need to be 
administered in large tumors and positive axillary lymph nodes (92). 
Tamoxifen is the generally accepted medication for hormonal therapy. 
The role of aromatase inhibitors in adjuvant therapy is limited.

Treatment of locally advanced disease
The treatment of male patients with T3/T4 or inflammatory breast 
cancer is initiated with neo-adjuvant CT and surgery is performed on 

those whose tumor becomes amenable to operation. Subsequently, ad-
juvant tamoxifen is recommended for HR positive cases. It should also 
be kept in mind that adjuvant hormonal therapy may be an alternative 
to CT in most cases (93).

Treatment for advanced disease 
Approach to metastatic breast cancer is based on the same principles 
in both men and women. Metastasis is identified at diagnosis in ap-
proximately 5-15% of MBC cases. Di Lauro  et al. (94) reported that 
the most frequent location for metastasis visceral in 76% (lung, liver), 
bones in 20% and soft tissue (skin) in 4% of the cases in their series of 
50 male breast cancer cases. For treating metastatic diseases orchiecto-
my, adrenalectomy and hypophysectomy have been performed in the 
past. Since the response rate of the more frequent HR-positive tumors 
to hormone therapy is 25% to 58%, tamoxifen is currently used as 
first-choice therapy in such tumors. CT is recommended if the tumor 
is unresponsive to hormonal therapy (95). Progestins, androgens and 
luteinizing hormone-releasing hormone agonists may be used in hor-
mone therapy, albeit at a lower rate (55). The value of aromatase inhib-
itors such as anastrozole and letrozole in metastatic breast cancers has 
not been fully established. Systemic CT is used in male HR-negative 
patients with a rapidly progressing and life-threatening visceral disease. 
Although it is thought that trastuzumab may be useful in HER-2/neu 
positive disease, the data available on this issue is insufficient.

Pathology
Male breast cancer is different from female breast cancers with respect 
to clinical-pathologic characteristics. Despite that, the diagnosis and 
treatment approaches are based on the results obtained in female breast 
cancers, since the data regarding MBC are mainly composed of retro-
spective, single-center case series rather than randomized clinical trials 
(56, 96, 97). Previous studies have demonstrated that the rate of HR 
positivity in MBC is higher and most patients are more sensitive to 
anti-hormonal treatment (27). Almost all histologic types pertaining 
to FBC have also been reported for MBC, with varying rates. Accord-
ing to the SEER data, 93.7% of MBC is ductal or unclassified, and 
only 1.5% is of the lobular sub-type (96). This rate is in contrast with 
those in women (12-15%) (54). This is due to the fact that the male 
breast tissue remains rudimentary. It is generally exposed to increased 
estrogen concentrations, is not differentiated and does not result in 
lobular formation. The tumor grade was detected as 12–20% Grade 
I, 54–58% Grade II and 17-33% Grade III tumors (43). The other 
histological types are papillary (2.6%) and mucinous (1.8%) tumors 
(54). MBC shows a higher estrogen and progesterone receptor ex-
pression as compared to women (90% ER, 81% PR in males vs. 60-
70% ER or PR in females) (96). As for HER-2/neu expression, it is 
lower in men in comparison to women (55). The molecular subtypes 
of breast cancer in women have been widely studied in terms of im-
munohistochemistry and its importance has been proven (98-100). 
Accordingly, normal breast-like, basal-like, luminal A, luminal B, and 
HER2-enriched subtypes have been identified. There is no consensus 
on molecular subtyping of male breast cancer, and the few studies with 
small group of patients yielded inconsistent results. In a study of 134 
cases from multiple centers, Kornegoor et al. observed luminal type 
A as being the most frequent type with a rate of 75% (101). While 
luminal type B was the second most frequent type with 21%, the in-
cidence rate of other types was only 4%. Tumors in luminal B subtype 
tend to have a higher nuclear degree (93). In another study conducted 
on 960 patients, the patient distribution was as follows: 84.9% HR-
positive/HER2-negative, 11.5% HR- negative/HER2-positive, 0.6% 
HR-positive/HER2-positive and 2.9% Triple negative (102).4
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Prognosis, Survival and Prognostic Factors
Despite the decrease in mortality rate in female breast cancers, the 
mortality rate in MBC remained unchanged since 1975 (103). The 
most important prognostic indicator is the stage at diagnosis and 
lymph node involvement (Figure 1). The overall 5-year survival rate 
is around 40-65% (7, 52, 77, 104). However, when evaluated accord-
ing to stage at diagnosis; the 5-year survival rate is 75-100% for stage 
1, 50-80% for stage 2, and is decreased to 30-60% for stage 3 (52). 
Although several studies have stated that the prognosis was worse in 
MBC than in females, it was determined that there were no differences 
in the prognosis of the two genders when paired according to age and 
stage (105). A large study with more than 335 male patients found that 
if nodal status is used to compare MBC and FBC, then the prognosis 
was similar (106). The less favorable results in male patients are due to 
the more advanced stage at presentation as well as a higher mean age 
at presentation leading to more co-morbidity (52, 107). While estro-
gen-receptor (ER) positive tumors have a better prognosis, no such 
association has been shown for progesterone (68). HER2 positivity 
is a poor prognostic characteristic (108). It is reported that survival is 
shorter and prognosis is poor in basal-like and HER2+/ER- subtypes 
in comparison to other groups (109). A secondary cancer may develop 
in 9-12% of MBC cases during follow-up (74, 110). The incidence 
rate of bilateral breast cancer in men is low (111). In the presence of 
metastatic disease (bone, lung, liver, brain, etc.), the median survival is 
reported as 26.5 months (88). 

Conclusion

Breast cancer is a rare disease among men and the number of cases in-
cluded in studies is small. It may be confounded with benign diseases, 
and both patients and physicians may underestimate its signs. Since its 
detection is delayed, the disease is usually at advanced stages at the time 

of diagnosis. Breast cancer behaves differently in males. There is a need 
for multi-center studies with more patients that focus on the treatment, 
prognosis, tumor biology and parameters influencing survival.
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ABSTRACT

Objective: There is an increase in the incidence of cancer, and consequently in mortality rates, both in the world and in Turkey. The increase in the 
incidence and mortality rate of cancer are more prominent in our country as well as in other developing countries. The aim of this workshop was to de-
termine the current status on prevention, screening, early diagnosis and treatment of cancer in our country, to identify related shortcomings, specify solu-
tions and to share these with health system operators, and to aid in implementation of these systems. Developments on palliative care were also evaluated.
Materials and Methods: The current situation in the practice of clinical oncology, related drawbacks, problems encountered during multidisci-
plinary approach and their solutions were discussed under several sub-headings during a 3-day meeting organized by the Turkish Ministry of Health 
(Türkiye Cumhuriyeti Sağlık Bakanlığı- TCSB) with participation of 16 scientists from Turkey and 6 from abroad, and the conclusions were reported. 
Results: It is expected that the newly established Turkish Health Institutes Association (Türkiye Sağlık Enstitüleri Başkanlığı-TÜSEB) and the National 
Cancer Institute (Ulusal Kanser Enstitüsü) will provide a new framework in the field of oncology. The current positive findings include the increase in 
the number of scientists who carry out successful trials in oncology both in Turkey and abroad, the implementation of the national cancer registry pro-
gram by the Cancer Control Department and the breast cancer registry program by the Turkish Federation of Breast Diseases Societies (Türkiye Meme 
Hastalıkları Dernekleri Federasyonu-TMHDF), and introduction of Cancer Early Diagnosis, Screening, and Training Centers (Kanser Erken Tanı, 
Tarama ve Eğitim Merkezi-KETEM)  for the application of community-based cancer screening programs. In addition to these, obvious shortcomings 
related to education, implementation, management and research issues were also determined, and policy and project proposals to address these issues 
were presented. Collaboration with relevant organizations in the implementation of these studies was supported.  
Conclusion: Both the incidence and mortality rates of cancer are increasing in Turkey. The widespread deficiencies in population-based screening and 
in effective treatment lead to an increase in delay in diagnosis and mortality. Despite improvements in data recording, screening and treatment over the 
last 10 years, extensive, organized, population-based screening programs and fully equipped early diagnosis and treatment centers are required. Enhance-
ment of basic cancer epidemiologic, translational, genetic and molecular research studies is essential in our country. Improvements on pain treatment 
and palliative care of patients with chronic and terminal cancer are also required. 

Keywords: Workshop, cancer, Turkey, incidence, prevention, screening, National Cancer Institute



Introduction

The incidence and mortality of cancer is increasing all over the world, 
in parallel to population growth, aging, stress, nuclear waste, obesity, 
inactivity, improper diet, processed foods, smoking, and alcohol con-
sumption (1-10). In developed countries, lung and prostate cancers are 
the most common cancer types in men, whereas breast and colorectal 
cancers are seen more often in women (1, 3, 5). In developing coun-
tries, lung, gastric, and liver cancers are common in men, and breast 
and cervical cancers are seen more often in women (3, 4).

The World Health Organization (WHO) and the International Agen-
cy for Research on Cancer (IARC) announced that in 2012, cancer 
was diagnosed in 14.1 million people and 8.2 million died of cancer 
worldwide, and that 32.6 million people who were diagnosed as hav-
ing cancer within the last 5 years are alive (1). Fifty-seven per cent of 
patients with newly diagnosed cancer (8 million) and 65% of cancer 
deaths (5.3 million) were reported from developing countries.

The incidence of cancer is 25% higher in men (205/100 000) than 
in women (165/100 000) (5). The age-adjusted cancer incidence in 
men in West Africa (79/100 000) is five times less than in Australia 
(365/100 000), and is three times less in South-Central Asia (103/100 
000) than in North America (295/100 000). 

The regional differences in mortality are less striking; the mortality 
rate is 15% higher in men, and 8% higher in women in developed 
countries than in developing countries (1, 3, 5). The high mortality 
rate in developed countries is attributed to the significantly higher in-
cidence rate.

The changing lifestyle in Turkey, such as changes in reproductive func-
tion, nutritional habits, obesity, inactivity, increased smoking and al-
cohol use, population growth, aging, and increased awareness have led 
to an increase in cancer incidence and cancer-related mortality (4). 
In Turkey, the age-adjusted cancer rates for men and women in 2012 
were reported as 277.7/100 000 and 188.2/100 000, respectively (2, 
4, 7). The increase in breast cancer incidence could may reflect the 
increase in cancer incidence in Turkey (9-11). The incidence of breast 
cancer in Turkey in 1993 was reported as 24/100 000; in the last 20 
years it has more than doubled and has reached 50/100 000.

Despite the increase in the incidence of cancer in Turkey, the lack of 
for nationwide cancer prevention and population-based screening 
programs, and low cancer awareness remains a significant problem. 
For these reasons, advanced stages at diagnosis are usual. The rates of 
stage 0 and I breast cancer are 5% and 27%, respectively, according 
to the Turkish Federation of Breast Diseases Societies’ (Türkiye Meme 
Hastalıkları Dernekleri Federasyonu-TMHDF) database, which in-
cludes more than 22 000 patients (10). There is also a delay in initiat-
ing treatment for advanced-stage cancer because of patient and system- 
related factors (12). In our study, which included 1038 patients with 
breast cancer, the total delay to treatment initiation was 14.8 weeks, 
most of which was related with the health system (10.5 weeks) (12). 

The increase in cancer incidence and mortality in Turkey has led 
the Turkish Ministry of Health (TCSB-Türkiye Cumhuriyeti Sağlık 
Bakanlığı) to establish Cancer Early Diagnosis, Screening, and Train-
ing Centers (Kanser Erken Tanı, Tarama ve Eğitim Merkezi-KETEM) 
in the last 10 years, and aims to expand these centers both in number 
and distribution within the country, to create and initiate national 
screening programs, and to re-establish and modernize the already-

existing cancer diagnosis and treatment centers. The facts that 50% 
of patients with breast cancer within the TMHDF database were aged 
less than 50 years, and that about half the patients who participated in 
the Bahceşehir Community-based Mammography Screening Project 
and diagnosed with breast cancer were aged 40-49 years, have led the 
mammography screening age in Turkey to be reduced from 50 years 
to 40 years (13). 

Despite positive developments and breakthroughs in the Turkish 
health system, and the increase in society’s awareness of cancer, neither 
the number nor the capacity for cancer prevention, screening, early 
diagnosis centers are sufficient. We know that this situation results in 
system-related delays in both diagnosis and treatment. Above all, the 
knowledge level of the target audience on cancer is quite low. Although 
the government has provided the necessary screening and early detec-
tion programs free of charge, the participation rate remains very low.

The aim of this workshop, which was organized by TCSB, was to de-
termine the incidence of cancer in Turkey; stage at diagnosis; our status 
on prevention, screening, diagnosis, treatment and palliative care; to 
review basic studies on these issues; to recommend proposals to im-
prove the current status to the level of developed countries; and to 
share them with health system operators. 

Materials and Methods 

The Turkish General Medical Assembly was held in Istanbul from Oc-
tober 29 to-31, 2015, by the Ministry of Health. During the 3-day 
meetings, the experts were divided into groups on 9 different subjects. 
One of these groups, the Clinical Oncology Study Group, consisted 
of 22 invited scientists and experts on cancer; 16 from Turkey, and 6 
from the United States, the United Kingdom, and Germany. The fields 
of expertise of the participants were general surgery, surgical oncology, 
plastic surgery, urology, radiation oncology, administrative medicine, 
medical technology, and medical oncology. During the meeting, previ-
ously determined topics were discussed, and the final results of discus-
sions and proceedings were shared among the participants (Table 1). 
The prepared study draft was sent to the participants twice, and they 
were asked to contribute. This article has been prepared in line with 
their contributions and criticisms.

Results

I.	 Analysis of the current status in Turkey:
It is expected that the newly-established Turkish Health Institutes 
Association (Türkiye Sağlık Enstitüleri Başkanlığı-TÜSEB) and the 
National Cancer Institute (Ulusal Kanser Enstitüsü) will provide a 
new framework in the field of oncology. The main aims and scopes 
of the institute should include three main headings: 1) Health Care: 
Services directed for all people and patients living in Turkey should be 
addressed under this heading. These services should include healthy 
living and cancer prevention, rapid and early diagnosis, early and ef-
fective treatment, regular follow-up and palliative care. 2) Research: 
Under this heading, cancer-related demographic, epidemiologic, etio-
logic, social and cultural background research studies should be per-
formed and enhanced in Turkey. Results from these research studies 
can demonstrate cancer-related factors, cancer incidence and preva-
lence by age, frequency, distribution according to regions and cities, 
and required protective measures and infrastructures. Within the 
clinical trials; overall cancer incidence, prevalence according to organs, 
stages, prevention, diagnosis and treatment facilities, and the adequa-
cy of existing infrastructure should be investigated. Basic and clini-10
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cal research centers should be identified, their uniform distribution 
throughout the nation should be provided, and election of members 
based on merit and maintenance should be ensured. Basic medical and 
clinical research projects, “translational” research programs that bridge 
these two traditional survey areas, relevant research and development 
(R&D) studies should be performed. 3) Education: Under this head-
ing, platforms for acquisition/generation of knowledge and dissemina-
tion of information should be created for physicians, allied health staff, 
and research scientists working on cancer both within and outside Tur-
key. These three main goals and service mentality must be in complete 
harmony in both conceptual and practical application, with clearly 
defined, written, compulsory job definitions.

The current noted positive findings are the increase in the number 
of scientists who carry out successful trials in oncology both in Tur-
key and abroad, the implementation of the national cancer registry 
program by the Cancer Control Department and the breast cancer 
registry program by TMHDF; however, the number and application 
of community-based cancer screening programs and introduction of 
KETEMs is not sufficient, although these are expected to increase in 
number. 

The noteworthy negative factors were identified as the lack of stan-
dardization in medical schools, which are growing in number; lack of 
their evaluation at regular intervals; lack of standardization and accred-
itation of cancer screening; early diagnosis and treatment centers; im-

balanced distribution of corporate resources; lack of multidisciplinary 
studies; lack of communication between the management and system 
and the scientists-scientific centers; lack of guidelines on screening, 
diagnosis and treatment appropriate for national socio-cultural and 
economic structure; not implementing the guideline and programs; 
lack of audit of cancer diagnosis and treatment centers (e.g. radiology, 
radiotherapy centers); lack of preclinical and translational research; 
deficits in the knowledge level of trained scholars in the fields of ge-
netics, molecular oncology and molecular radiobiology; lack of basic 
research in epidemiology, cancer screening and early diagnosis; lack of 
research in the field of basic oncology and local oncologic medications; 
lack of production; absence of palliative care centers; and insufficiency 
in practices. 

II. 	 Policy Recommendations
Policy recommendations are grouped under four headings; education, 
application, management, and research. Recommendations are catego-
rized in Table 2.

A.	 Education: 
The following embodiment is considered to be necessary:

1.	 Clinical and pre-clinical specialist training programs (Fellowship). 
These programs should be prepared as institutional programs, un-
der the supervision of universities and academic associations, and 
within the framework of a standardized curriculum of clinical and 
laboratory studies.

2.	 Continuous medical education (CME) and implementation. A 
standard accreditation system for different formats of meetings, 
conferences, congresses, workshops (PRA Physician’s Recognition 
Award and Credits System) should be introduced.

3.	 The establishment of a mechanism and infrastructure for Interna-
tional Education/Teaching

3.1	 Invitation of cancer specialists/researchers living abroad to 
scientific meetings, and planning congress/conferences in 
collaboration with international institutions/organizations 

3.2 	 Creating links with international institutions/organizations 
in health care sector based on a mutual exchange of research 
and education (Organic Affiliation)

3.3 	 Defining terms of international experience for doctors, 
health professionals, and researchers who work with cancer, 
organizing recruitment conditions, and determining the 
conditions of fund allocation 

3.4 	 Invitations of students, physicians, researchers, experts in a 
special fields and teachers from developed countries and per-
forming exchange program from Turkey to these countries 
similar to Erasmus Programs 3.5 Establishing Turkish cancer 
organization/institutions for training and teaching abroad.

Standardization and ensuring quality control have been proposed as 
being essential for student, resident, and clinical oncology fellowship 
(surgery, medical oncology, radiation oncology, molecular biology, li-
aison psychiatry) programs at medical faculties, and teaching and re-
search hospitals. Supporting proficiency tests, the implementation of 
a CME scoring system, short-term rotation of faculty staff, and imple-
mentation of national-international visiting scholars were highlighted 
to reinforce this suggestion.

Implementation of sub-specialties in oncologic surgery (e.g. breast/en-
docrine, upper gastrointestinal, colorectal, hepato-pancreato-biliary), 11
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Table 1. Clinical oncology working group discussion 
topics

1		  The current situation in clinical oncology practice, 
inadequacies, problems encountered during 
multidisciplinary practice in our country

2		  Strategic planning for the future in clinical oncology 
practice in developed countries

3		  Medical and pediatric oncology practices and development 
strategies in our country

4		  Development strategy for Surgical Oncology in our country 
and the world

5		  What tasks should be undertaken by the Cancer Institute to 
improve clinical oncology 

6		  What should be the future development strategy for 
Radiation Oncology in our country

7		  Things to be done for rapid improvement of pre-clinical and 
clinical research in our country

8		  Is it necessary to determine the minimum standards of 
cancer treatment in our country, should the Turkish Cancer 
Institute take part in such efforts

9		  What tasks should be undertaken by the Cancer Institute for 
the development of Clinical Oncology 

10		 Designing palliative care in oncology clinics

11		 Obstacles in the treatment of chronic pain

12		 End of life care standards

13		 Advanced care plan for cancer
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Table 2. Policy suggestions

A.	 Education: 

1	 Standardization of undergraduate, postgraduate and continuing medical education and ensuring regular accreditation 

Recommendation 1.1: Standardization of medical student, resident and fellowship education in Training and Research Hospitals and 
Medical Faculties, ensuring quality control

Recommendation 1.2: Supporting proficiency tests, implementation of scoring in continuing medical education, short-term rotation 
of faculty members at national and international institutions as guest lecturers 

Recommendation 1.3: Establishing sub-specialties particularly in oncological surgery (breast/endocrine, upper gastrointestinal, 
colorectal, hepato-pancreato-biliary, etc.), providing the relevant fellowship education

Recommendation 1.4: Establishing standardized national programs for continuing medical education at medical graduate and 
fellowship levels

Recommendation 1.5: Promotion and accreditation of courses and training programs organized by scientific organizations and 
associations

2	 Arranging the distribution of teaching staff

Recommendation 2.1: Ensuring distribution of staff according to the priority criteria that will be determined based on the degree of 
adequacy and comprehensiveness of centers 

3	 Training intermediate personnel

Recommendation 3.1: Increasing the number of nurses and technicians specialized in oncology, surgery, radiology/nuclear medicine

B. Management

1	 Increasing the number of cancer early diagnosis and treatment centers according to requirements, accreditation and standardization

2	 Assessment of the distribution of physicians according to fellowship fields

	 Recommendation 2.1: Ensuring homogenization

Recommendation 2.2: Basing manpower calculations on features of the applied treatment instead of the number of patients due to 
an increase in the time spent per patient parallel to technological developments

3	 Accreditation of knowledge and skills 

Recommendation 3.1: Periodic training of healthcare providers at State Hospitals, Universities, Training and Research Hospitals and 
accreditation of these training

Example 3.2: Rewarding knowledge and skills.

C. Implementation

1	 Supporting multidisciplinary approach

Recommendation 1.1: Compulsory intra-clinical evaluations such as weekly tumor board meetings, joint review meetings or web-
based meetings to facilitate multidisciplinary approach, ensuring their organization and support

2.	 Supporting palliative care as part of clinical oncology 

Recommendation 2.1: Aiming training on palliative care for physicians, nurses and health workers 

Recommendation 2.2: Implementation of the concepts of palliative care and intensive care according to the World Health 
Organization criteria

Recommendation 2.3: Facilitating access to essential medicines for   palliative care

Recommendation 2.4: Determining the pain scores and the approaches for treatment

Recommendation 2.5: Efforts on awareness of both patients and health workers about opioid use

Recommendation 2.6: Providing the necessary legal arrangements for advanced cancer care plan (health care proxy, resuscitation 
support systems, etc.) 

3	 Standardization of Application

Recommendation 3.1: Following-up establishment and implementation of national algorithms. The determination of molecular 
approaches to be used in clinical applications 

Recommendation 3.2: Regular control of reports guiding diagnosis (pathology, radiology, nuclear medicine) in cooperation with 
scientific associations, and of diagnostic and treatment centers (radiology, radiotherapy, chemotherapy, surgery, nuclear medicine), 
and their certification 

D. Research

1	 Supporting Preclinical and Clinical Research

Recommendation 1.1: Identification of the mandatory requirements (staff, materials, equipment, etc.) in the existing experimental 
medicine and research institutes and centers, and their correction, modernization and development,

Recommendation 1.2: Making facilitative incentives,

Recommendation 1.3: The selection of scientists to conduct scientific studies and projects according to scientific merit,

Recommendation 1.4: Paying attention to ethical issues in science,

Recommendation 1.5: Unbiased evaluation and rewarding of scientists.

2	 Encouraging collaboration with Turkish academic staff abroad

Recommendation 2.1: Opportunities should be created in this area, and be supported by appropriate wage policies.



and training a sufficient number of experts on these subspecialties were 
emphasized as a necessity.

Supporting courses and training programs organized by scientific or-
ganizations and specialist associations, and their inclusion in an ac-
creditation system was proposed by the participants.

It was emphasized that the allocation of staff required to develop and 
to expand accreditation recommendations should be made based on 
the adequacy of centers and the degree of sophistication.

The determination of the required number of support staff (e.g. nurses, 
physicians, assistants, technicians) and generalization of their educa-
tion as in some advanced health systems will alleviate the burden of 
doctors and facilitate patients’ access for supportive treatment. Pallia-
tive Care Nursing Certification Training Program Standards are now 
in effect (approval number: 816 on 28.09.2015 by TCSB) (2). In-
service training courses should be organized for physicians who are re-
sponsible for specialist palliative care centers, nurses, and psychologists 
with this initiative.

B.	 Management: 
The main administrations (TCSB, TÜSEB, Turkish Cancer Institute, 
and so on) will determine the number and locations of cancer preven-
tion, early diagnosis, treatment and education centers and hospitals 
(KETEM, State Hospital, Cancer Diagnosis and Treatment Hospitals, 
Oncology Institute) through basic studies, provide modern equipment 
and continuously monitor them. They ill provide substantial coordi-
nation, and will ensure training of health workers at regular intervals 
and ensure the training is accredited. In these applications, they will 
cooperate with professional institutions, associations and universities. 

It was stated that due to an increase in the time spent per patient paral-
lel to technological developments, manpower calculations should be 
based on features of treatment instead of the number of patients.

Organization of a modern cancer registry system, its continuous con-
trol, and data sharing all emerge as inevitable necessities to determine 
a national cancer policy. For this purpose, establishing an adequate 
secretariat to access the registration program, training, and managing 
them are also mandatory. Supporting propagation and control of the 
cancer registry program created by the Cancer Control Department, 
evaluation of the current data in this program, and sharing these data 
with the appropriate structures are necessary.

Therefore, the central patient record/data system should be compatible 
with the electronic file systems, which can be accessed by registered 
doctors and institutions (consultation notes, imaging, laboratory, and 
treatment notes), the national health and cancer registration system, 
and subjective cancer registry systems, and its structure should permit 
knowledge transfer.

Additionally;

1.1 	 Formatting health records

1.2 	 Standardization of image information system (e.g. PACS, picture 
archiving and communication system

1.1.2 	A committee/sub-committee for diagnostic-treatment-indi-
cations guide: preparation of evidence-based guidelines on 
specific types of cancer (e.g. NCCN National Comprehensive 
Cancer Network)

1.1.3 	Administrative Commission: Interpretation/evaluation of 
legislative amendments and adaptation in the field of cancer 
services

1.1.3.	1 Establishing full-fledged cancer centers (e.g. Comprehensive 
Cancer Center) approved by The National Cancer Institute, 
their approval and supervision

1.1.4 	Ethics Commission: A commission should be established to 
protect the rights of patients and physicians.

A multidisciplinary approach should form the basis of clinical oncol-
ogy practice; diagnosis and treatment decisions should be made by a 
multidisciplinary approach. The organization and support of weekly 
council meetings, intra-clinical evaluation meetings, and web-based 
meetings is proposed to facilitate the multidisciplinary approach.

It was emphasized that the new and rapidly developing palliative care 
in Turkey should be assessed as an integrated component of cancer 
treatment, which also requires a multidisciplinary approach. To elabo-
rate on this proposal, it was recommended that palliative care train-
ing should target physicians, nurses and health officers; concepts of 
palliative care and intensive care should be organized in accordance 
with the World Health Organization criteria; access to essential medi-
cations should be facilitated; a standardized approach to pain scoring 
and treatment should be determined; awareness on the use of opioids 
should be raised in both health workers and patients; and that the 
necessary legal arrangements should be provided for an advanced-care 
plan study, including health proxy, and resuscitation support decisions.

Family physicians, at-home healthcare teams, palliative care clinics, 
and centers that belong to palliative care physicians are accountable 
for palliative care. Accreditation and standardization of these centers 
are required. It was suggested that in each province the Ministry of 
Health should identify a representative to monitor local progress at 
regular intervals, and report to the main administration.

Considering the developing health tourism in Turkey, indicators in ac-
cordance with international standards to show the success of oncologic 
surgery and post-surgery treatments should be disclosed transparently 
on a regular basis, and treatment results should be compared with 
those in developed countries.

It is proposed that national algorithms that aim to ensure the standard-
ization of these practices should be established. The implementation 
of these algorithms should be monitored and molecular approaches 
should be configured for clinical applications. It is emphasized that 
reports that guide diagnosis (pathology, radiology, nuclear medicine) 
should be standardized in collaboration with scientific organizations.

C. Research:
Scientific research is the most important value that reflects the devel-
opment level of a country, not only in the field of oncology, but also 
in all scientific fields. These studies should be arranged according to 
needs, especially in basic infrastructure, and must maintain continuity. 
The studies should be original and must contain common features of 
their international counterparts. Specific protection of the designers 
and practitioners of research studies in all aspects and rewarding their 
efforts will provide an important contribution to the promotion of 
the emergence of new national and international researchers and who 
excel in science. This year’s award of the Nobel Prize in Chemistry to 
Prof. Dr. Aziz Sancar, the valuable scientist who carried out his career 
in the USA after graduating from Istanbul Faculty of Medicine, was a 13
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great pleasure for our country, for the university in the USA in which 
he works, as well as humanity. 

For scientific research:
1.	 Establishing “Translational Research” centers within corporate 

structures. This type of research is based directly on R & D and 
covers studies that result in clinical innovation.

2.	 Creation of prospective clinical research projects within corpo-
rate structures. To organize multicenter clinical studies with the 
participation of universities and academic institutions across 
the country (as in NSABP, National Surgical Breast and Bowel 
Project). To create and strengthen cooperation between universi-
ties and a culture of research that is unfortunately lacking in our 
country’s medical tradition.

3.	 Creation of non-corporate project support mechanisms, pro-
grams and infrastructures

3.1	 Collaborative projects with TUBITAK

3.2	 Creating industry innovative research programs infrastruc-
ture (as in Small Business Innovation Research [SBIR] and 
Small Business Technology Transfer program [STTR])

3.3	 Creating infrastructure support for academic research proj-
ects. Programs in University structure and Special/Founda-
tion research institute programs

4.	 Creation of a cancer research database: An electronic database 
that can be accessed by registered physicians and institutions. 
Compatible with National health and cancer registration system 
and centralized patient records/data system, in a structure that 
can provide knowledge transfer.

5.	 Forming a biobank 

Increasing the limited number of centers in which basic oncology re-
search can be conducted, providing trained scientists and necessary 
equipment for these centers were deemed to be extremely important 
for the establishment of our national data and treatment programs. In 
addition, providing incentives to facilitate scientific projects, select-
ing scientists to conduct scientific studies and projects according to 
scientific background and merit, paying attention to ethical rules, and 
unbiased evaluation and awarding of scientists are also of utmost im-
portance. 

Palliative cancer care should be in accordance with current conditions, 
modern, multidisciplinary, holistic, and based on a patient’s require-
ments and wishes.

The development of the required palliative care services model for our 
country through analysis of available cancer data and human resources 
and to integrate this into the general health system are significant is-
sues.

For the development of this program, it is mandatory to raise aware-
ness about palliative care among health care workers as well as in the 
community, to disseminate palliative care units throughout the coun-
try, and to establish national organization models. Improving multi-
disciplinary teamwork and training of those within the team, as well as 
progress in research and quality are also required. 

The necessary legal arrangements for such practices should be prepared 
in our country. These arrangements should include legislation on the 
establishment of palliative care centers, reimbursement of care services, 
and regulations on terminal sedation and the right for DNR.

We can classify palliative care barriers in Turkey as follows:

 •	 The low level of awareness of palliative care in the community and 
health care teams

•	 Failure of planning palliative care in conjunction with antitumor 
therapy

•	 Obstacles in the accessibility of opioids

•	 Inadequate financial support

•	 Lack of trained health personnel

Deficiencies in laws relevant to practice.

To improve palliative care, implementation of a national palliative 
care program, establishment of national palliative care associations, 
standards relating to symptom control and EOL care, certification 
programs for doctors and nurses, and reimbursement of home care 
applications are required. In addition, creation of a pediatric palliative 
care program, determining the levels of opioids in international nar-
cotics control boards, and increasing the national production capacity 
of morphine are important.

Thanks to our strong family ties, terminal patient care can be per-
formed effectively at home. However, families should also be trained.

Project Suggestions 
During the meetings, project proposals to improve cancer prevention, 
screening, diagnosis, and treatment strategies both in our country and 
in the world were discussed and configured. These recommendations 
are divided into two groups: 1. Suggestions for prevention, screen-
ing, and registration programs: this involves increasing the number of 
KETEMs and newly-established prevention, early diagnosis, training 
and screening centers, their modernization, educating their employees 
on a regular basis, and their regular control. Similar to the training 
courses in all cities organized by the Turkish Cancer Control Depart-
ment together with TMHDF between 2009 and 2011, certification 
and postgraduate training courses are extremely important examples 
for the renewal of knowledge and skills of doctors and other health 
professionals interested in cancer. Such courses should aim at not only 
training health workers but also the community, and educational films 
and lectures should be included into primary and secondary school 
programs. At the same time, it is recommended that screening pro-
grams be planned in line with the reality of our country and in ac-
cordance with modern scientific developments; community-based 
screening and early-diagnosis centers should be established similar to 
the Bahçeşehir Community-based Long-term Mammography Screen-
ing Center; the cancer registry system should be elaborated in terms 
of organ cancers; and that the TMHDF Breast Cancer Registration 
Program could be used as an example. The cost-effectiveness analy-
sis carried out within this project showed that the Bahçeşehir Screen-
ing Project was extremely cost effective, and that patients diagnosed 
through screening (asymptomatic) were given a chance of living an 
additional 5.87 years as compared with patients diagnosed without 
screening (symptomatic) (14).

Today, attention must be paid to individualization of cancer screening 
and treatment, and to the organization of screening programs based 
on the characteristics of people who participate in or on the genetic 
characteristics of detected cancers (15, 16). For this purpose, prospec-
tive multicenter clinical trials and genomic/molecular studies should 
be included within the second group of research projects. The multi-
center clinical study designed by TMDFH entitled ‘’Effectiveness of 14
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surgery in patients with metastatic breast cancer’’ is the first of its kind 
in the world, which poses a very valuable example in this regard (17). 
This study investigated whether surgery offers benefit to patients di-
agnosed as having metastatic disease; the 3-year follow-up results will 
be published next year. In addition, national and international multi-
center studies that evaluated factors that caused delays in breast cancer 
diagnosis proved that considerable prospective clinical studies could 
be undertaken in our country (12). Moreover, the İstanbul University 
Oncology Institute Genetics Center is performing significant studies 
along with other university genetics and molecular research centers.

Activities, Studies, and Co-operations that can be developed 
It was emphasized that in order for Turkey to excel in new study fields 
and important research topics, integrative oncology, genomic profil-
ing, immunotherapy, inflammation, genomics, metabolomics, and 
nanotechnology issues should be prioritized. Collaboration of univer-
sities and scientists who enable progress in these fields without finan-
cial sacrifice are important for implementation such studies. The sci-
entific cooperation agreement between Munich Ludwig-Maximillian 
University and Harvard University for this purpose where their faculty 
members are trained in Harvard and joint projects are held can be 
given as an example. 

In order to prevent over-diagnosis and treatment in cancer, investiga-
tion of the genetic nature of tumors, and individualized diagnosis and 
treatments become extremely important (15, 16). Thus, unnecessary 
treatments, complications, and excessive costs related to over-diagnosis 
and treatment will be avoided. It is emphasized that cost/effectiveness 
studies on genomic profile evaluations (such as 21-gene profile, Mam-
maprint, PAM 50, and Endopredict) and specific agreements for their 
routine use in our country are required (18).

Discussion and Conclusion

When viewed globally, it can be determined that cancer incidence and 
mortality rates have increased, and cancer is the leading cause of mor-
tality (19). These increases are more pronounced in developing coun-
tries (20). Therefore, implementation of serious health policies accord-
ing to the economic, social, and cultural status, and trained health 
professionals in these countries, and their uncompromising practice 
are mandatory. Otherwise, serious economic and labor losses will oc-
cur due to high morbidity and mortality rates in cancer patients.

In Turkey, there is a serious increase in the incidence and mortality rate 
from cancer (2, 4, 7, 9). In a study regarding the incidence of breast 
cancer, the incidence of 24.1/100 000 in 1993 more than doubled to 
a rate of 50/100 000 in 2010 (10, 11). Changes in lifestyle and repro-
ductive function (Westernizing lifestyle), obesity, increasing awareness 
of cancer, and the aging population all played an important role in this 
increase (19).

When developed and developing countries are evaluated separately, it 
appears that the type and incidence rates of cancers are different. In 
developed countries, lung and prostate cancers in men, and breast and 
colorectal cancers in women are more frequent. On the other hand, 
in developing countries, lung, stomach, and liver cancer in men, and 
breast and cervical cancers in women are more frequent (3, 19). There-
fore, countries need to develop prevention and screening programs 
based on frequency of the most common cancer.

The first five most common cancer types in our country show similari-
ties to those in the world and other developed countries (1-5, 19). In 

Turkey, lung cancer in men (60.4/100 000), and breast cancer in wom-
en (46.8/100 000) are the most common cancers (2, 4, 9, 10). Child-
hood malignant tumors are listed as leukemia, lymphoma, and central 
nervous system tumors. In young men (aged 15-24 years), testicular 
cancer and Hodgkin’s lymphoma, and in young women, thyroid and 
Hodgkin’s lymphoma are the most common types. The more common 
types of cancer in developed countries are becoming more common 
in Turkey, parallel with the aging population and lifestyle changes be-
cause cancer is usually a disease associated with advanced age (6).

Based on the frequency of cancer in Turkey and the effectiveness of 
screening programs, screening programs are being applied for breast, 
cervical and colorectal cancer in women, and for colorectal cancer in 
men (2, 4, 7). These screening programs are being implemented in 
KETEMs founded by the TCSB, Universities, several hospitals, and 
private associations (13, 20). However, most of these programs are not 
regular and address-based community screening programs, unlike the 
Bahçeşehir Mammography Screening Project. Therefore, it is required 
that this sample screening project should be implemented throughout 
the country by establishing the infrastructure required for this system 
and training qualified health workers. In addition, target audiences 
should have cancer awareness for the implementation of screening pro-
grams on a regular basis. Adequate and continuous training programs 
should be conducted for this purpose (9). This similarity of these pro-
grams to programs in developed countries, and maintaining continuity 
are important.

Lung cancer is the most common type of cancer in men in our coun-
try, which is directly related to tobacco use. The law enacted by TCSB 
prohibiting the use of tobacco products in all indoor areas in 2008 
has emerged as a serious step in the prevention of lung cancer in our 
country (2, 4). Implementing such activities without compromise and 
identifying the actual reduction in lung cancer incidence due to the 
prohibition of tobacco use with a regular cancer registry program will 
have serious deterrent effects and reduce tobacco use (8).

Currently, policies to combat cancer have become an important topic 
in both national health policies and international quality research 
studies. In the present context, if the Turkish Cancer Institute, which 
was established for cancer prevention, early diagnosis and effective 
treatment, acts for the purposes of its foundation, then one of the 
most important actions will have been taken in this regard. Similar 
institutions in countries such as the USA, Canada, France, and Korea 
have been established much earlier, and in addition to their contribu-
tion to cancer control programs in their own countries, they have also 
contributed to research studies on cancer in the entire world (21). It is 
one of the most important expectations that this organization prepares 
the necessary research environment for scientists in our country and 
abroad, and pioneer original scientific projects. Selection of projects to 
be implemented and of scientists to participate in these projects should 
be based on scientific value and merit for achieving reliable outcomes.

Cancer screening, early diagnosis, and effective treatment requires the 
collaboration of several specialties in medicine (22). The aim of ob-
taining a successful result can only be achieved by the cooperation 
of all related medical divisions. As in all areas of health, continuing 
medical education planning for both before and after graduation, and 
its implementation, standardization, and accreditation are required 
for all disciplines within the scope of oncology (23-25). Establishing 
standards of education and practice at the national level is extremely 
important for the holistic approach, and a requirement for medical 15
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sciences (26, 27). Organizing weekly tumor councils that require col-
laboration and controlling such efforts will result in treatment success. 
For example, an increase in the rates of resection in lung cancer was 
achieved with the introduction of councils; the unnecessary diagnostic 
procedures were reduced and treatment delays were avoided (28). The 
implementation of equipped screening and treatment centers in our 
country, increasing the number of centers and experts on the subject 
according to needs, and their homogeneous distribution are essential 
for success in the early diagnosis and treatment of cancer. 

The World Health Organization defines palliative care as an approach 
aimed at the prevention and relief of suffering by early diagnosis, and 
thorough evaluation and treatment of pain, physical, psychosocial and 
spiritual problems in patients facing the life-threatening disease cancer 
and their relatives (29). In this context, the aims are elimination of 
pain and other distressing symptoms; offering respect for life and death 
as a normal process; ensuring elimination of problems with the prin-
ciple of neither hastening nor postponing death; managing symptoms; 
and improving quality of life with the active participation of physi-
cians and nurses from specialties such as algology, radiation oncology, 
medical oncology, psychiatry, physical therapy and rehabilitation, in-
ternal medicine, surgical nursing, surgical divisions, and pulmonology 
(30-33).

In our country, there are very few centers for palliative care of cancer 
patients and experts on the subject. System operators and educational 
institutions dealing with this issue should come together, determine 
the number of patients in need of this approach based on a sound 
recording program, establish modern centers accordingly, and provide 
training for employees in these centers.

In conclusion, both the incidence and mortality rates of cancer are 
increasing in Turkey. The widespread deficiencies in population-based 
screening and in effective treatment lead to an increase in delay in 
diagnosis and mortality. Despite improvements in data recording, 
screening and treatment over the last 10 years, extensive, organized, 
population-based screening programs and fully equipped early diag-
nosis and treatment centers are required. Enhancement of basic cancer 
epidemiologic, translational, genetic and molecular research studies is 
essential in our country. Improvements on pain treatment and pallia-
tive care of patients with chronic and terminal cancer are also required. 
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Original Article 

Introduction 

Breast cancer (BC) is the most common type of cancer in women in both the world and Turkey, with more than 1.2 million new cases 
being diagnosed each year (1). BC is a growing problem in developing countries. About half of all BC cases as well as 60% of those leading 
to death are estimated to occur in economically developing countries (2). The BC mortality rate in developed countries is reported as 30% 
[190,00 deaths/636,000 cases], while this figure is 43% [221,000 deaths/514,000 cases] in less developed countries (3). 

According to the Ministry of Health’s cancer statistics data, the incidence of BC in Turkish women was 35.0% in 2005, while this rate 
raised upto 45.1% by 2011 (4). These figures suggest that the prevention of BC is very important, not only in Turkey, but throughout the 
world. The primary prevention of BC is complicated. However, BC-related deaths are preventable if the disease is detected at early stages. 
Early detection of BC can be achieved by following the guidelines on secondary prevention methods; breast self-examination (BSE), 
clinical breast examination (CBE), and mammography (MMG). Using two or three of these screening methods in combination increases 
their effectiveness. 

Breast cancer -related mortality had been rising in western countries until the mid-1980s. However, this trend has changed and this rate 
has decreased by over 20% in these countries beginning from 1989, which reflected the importance of early detection, screening MMG 
and introduction of novel therapies (5). 

There is a tendency of diagnosing advanced stage BC in Turkey. The BC-related mortality rate has increased due to lack of organized, 
comprehensive screening programs. Nonetheless, Turkish health priorities have begun to focus on early detection of BC in recent years. 
The Ministry of Health Cancer Control Department (2004) developed a national screening program for BC early diagnosis in Turkey (3). 
However, the implementation of such projects in Turkey is very challenging due to issues related to bureaucracy, authority, co-operation, 
ignorance etc. Currently, the University Cancer Departments, the National Cancer Advisory Board, and scientific and social organizations 
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ABSTRACT

Objective: The purpose of this study was to identify the health beliefs and breast cancer (BC) screening behavior of a group of female health profes-
sionals (FHPs) [physicians, nurses and midwives] in Turkey.  

Materials and Methods: This descriptive study was conducted at primary and secondary level healthcare institutions in Central Anatolia, Tur-
key. The study group included 720 FHPs. Data was collected by a questionnaire and the Turkish version of Champion’s Health Belief Model Scales 
(CHBMS). 

Results: The mean age of the FHPs was 30.2 years (±6.12 range; 20-50), 8.9 % of them were ≥40 years. The majority (93.9%) of FHPs did not 
have annual mammography (MMG) or clinical breast examination (CBE) (95.1%); and 42.9% reported to perform breast self-examinations (BSE). 
None of the physicians reported having a CBE or MMG. The physicians’ perception of susceptibility, severity and barriers to screening was lower 
than the nurses and midwives; however, their perception of benefits, self-efficacy and health motivation was higher. The perception of benefit among 
nurses, and self-efficacy and perception of health motivation among midwives were lower than those of the physicians. The perception of barriers to 
screening was highest among nurses. 

Conclusion: The compliance rate with early detection practices for BC screening was low among FHPs. Health beliefs influenced their behavior 
on BC screening. 

Keywords: Breast cancer, screening, health behavior, community health workers



are working collectively to identify and implement a national cancer 
policy. In this context, the Ministry of Health Cancer Control Depart-
ment began establishing early cancer diagnosis, screening and educa-
tion centers (KETEM) in 81 provinces in 2005. The most important 
goals of KETEM are to create awareness on cancer, to propagate pre-
vention strategies, and to establish face-to-face screening in an effort to 
contact the Turkish population. The law endorsing these goals was put 
into action in 2008 and is supported by social institutions that offer 
early detection methods for BC screening. However, previous studies 
have clearly shown that BC screening practices are under-used among 
Turkish women. It was reported that only 27% to 39% of Turkish 
women performed BSE at least once (6); 23.4% had no knowledge on 
BC; 27.9% had no concept of BSE; 89.3% never had a MMG; and 
75.0% never had a CBE (7). The Turkish Ministry of Health reported 
that 65.1% of Turkish women never performed BSE, and 80.4% had 
MMG (2012).

Female health personnel (FHPs) [physicians, nurses and midwives] are 
expected to play an important role in creating an environment that 
supports screening behaviors for BC. In countries such as Turkey, they 
can achieve this goal by acting as positive role models, and by gaining 
more knowledge on early detection methods (8, 9). 

Therefore, it is imperative that FHP comply with BSE, CBE and 
MMG testing. Previous studies showed that BC screening practices 
of FHPs was low in Turkey (10-12). Studies from other countries (13, 
14) have also reported that engagement of FHPs in screening behav-
iors was relatively low. 

There are limited studies on the beliefs and behaviors of FHPs with 
regard to BC screening in Turkey (9-12, 15) and in the world (13, 14). 
In addition to these, the results of several studies carried out ​​in Turkey 
showed that FHPs may have a low sensitivity with regard to screening 
behavior. The aim of the present study was to investigate the health 
beliefs and BC screening behavior in a group of FHPs in our country. 

Materials and Methods

Study design 
The study was conducted as a descriptive survey of FHPs. The study 
was conducted at a public hospital, a state hospital, and a private hos-
pital in Sivas, Turkey. Nineteen primary health centers were included 
in the study. 

The population of the study included all FHPs who were employed 
in three hospitals and nineteen primary health centers [physicians 
(n=125); nurse (n=674); midwives (n=200); total n=1006). Some 
FHPs were excluded for reasons such as refusal to participate [nurs-
es (n=87); physicians (n=53); midwives (n=52)], and absence due 
to illness or maternity [nurses (n=34); physicians (n=34); midwives 
(n=21)]. Overall, 720 interviews were completed (71.6% response 
rate). Thirty-eight (5.3%) participants were physicians, 555 (77.1%) 
were nurses and 127 (17.6%) were midwives. None of the participants 
was formerly diagnosed with BC, and they were between the ages of 
20 and 50 years.

In this study, a questionnaire and Champion’s Health Belief Model 
Scale (CHBMS) were used for data collection.

The questionnaire was composed of three sections: The first section in-
cluded socio-demographic characteristics such as age, education level, 
marital status, and profession; the second section included hormonal 

features such as age at menarche, number of births, and age at first 
pregnancy; the third section included factors that affect BC such as 
presence of benign breast disease, a family history of BC, and attitudes 
and practices related to BSE, CBE and MMG.

Health beliefs were assessed by using Champion’s (1984, 1994) revised 
CHBMS. This model was developed by Rosenstock and colleagues in 
1966, and was revised by Victoria Champion (1993), and has been 
adapted for BC screening. CHBMS gained international acceptance, 
and has been used to determine health beliefs related to BC screening 
behaviors in different populations. The CHBMS incorporates six basic 
concepts contained in the health belief model; i.e. susceptibility, sever-
ity, general health motivation, perceived benefits, barriers, and self-
efficacy in oneself as they relate to BC, BSE, and MMG (16). All items 
from the subscales were scored by a five-point scale. Each individual 
received six separate scores. In this study, the Turkish version of CH-
BMS translated by Karayurt and Dramalı was used (17). The reliability 
coefficient for the Turkish version of CHBMS was calculated using 
Cronbach’s alpha, and it ranged from 0.58 to 0.89 for each subscale. 

Data was simultaneously collected at each study site between March 
16 and April 17, 2010. The purpose of the study was explained to the 
FHPs who had agreed to participate. The researchers filled out the data 
collection forms during face-to-face interviews with the FHPs. The 
researchers interviewed each FHP in their own room. Each interview 
continued for approximately 20-25 minutes.

Statistical analysis
Data were analyzed using the Statistical Package for Social Sciences 
14.0 (SPSS Inc.; Chicago, IL, USA). Descriptive statistics were used 
to evaluate the socio-demographic characteristics and early detection 
practices (BSE, CBE and mammography). The median, mean, and 
standard deviation (SD) were calculated for HBM scores. Variance 
analyses (ANOVA) were used for comparisons of HBM scores among 
groups. Statistical significance was set at 0.05.

Results

Demographic data were presented in detail in Table 1. Seven hundred 
twenty (71.57%) FHPs participated in the study. Thirty-eight (5.3%) 
of the participants were physicians, 555 (77.1%) were nurses, and 
127 (17.6%) were midwives. The participant’s Mage=30.22 years, with 
an age range of 20-50 years. The majority of the respondents (656; 
91.1%) were younger than 40 years of age. Most of them (448; 62.2%) 
were married. The nurses were younger than the midwives and physi-
cians. 43.5% of the total study subjects, 43.4% of the nurses, 41.7% of 
the midwives, and 50% of the physicians had a bachelor’s degree. The 
onset of menarche in 98.1% of the women was ≥12 years of age, the 
age at menarche was Mage=13.42 years. The mean age at first pregnancy 
was higher in physicians as compared to the other two occupational 
groups, and there was no family history of BC or benign breast disease 
reported among physicians. 

Table 2 displays the rate of FHPs who complied with BC screening 
methods. As shown in the table, 42.9% of the FHPs reported that they 
performed BSE, 4.9% underwent CBE and 6.1% had a MMG. None 
of the physicians reported having a CBE or MMG. 

A comparison of participants’ average scores for the CHBMS sub-scales 
were presented in Table 3. The physicians’ sensitivity and perception 
of severity and barriers to screening were lower than those observed in 
the nurses and midwives; however, their perceptions of benefits, self- 19
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efficacy and health motivation were higher. The perception of benefit 
among nurses, as well as self-efficacy and perception of health motiva-
tion among midwives were lower than those of the physicians. The 
perception of barriers to screening was higher among nurses. The dif-
ference among groups was statistically significant (p=0.001).

Table 4 demonstrates BC screening behaviors according to age group, 
and presence of family history or benign breast disease in FHPs. 
Among FHPs who were 40 years or older, only 5 (0.7%) had MMG 
and 2 (3.1%) had CBE. MMG rate was also low among FHPs with a 
family history of BC and benign breast disease. 

Table 5 presents the correlation of CHBMS subscales with BSE, CBE 
and MMG performance rates among FHPs. The FHPs who performed 
BSE had low sub-scale scores on perceived susceptibility, severity, per-
ceived barriers along with a high score on self- efficacy. The only sig-
nificant difference was detected between those who performed BSE 
and those who did not in terms of all CHBMS sub-scales. The FHPs 
with MMG had higher perceived susceptibility and severity scores, 

and those without any MMG had a high self- efficacy score. There 
was a significant difference between these two groups in perceived sus-
ceptibility sub-scale scores. The FHPs who had a CBE showed higher 
susceptibility, severity, perceived barriers and health motivation scores 
on CHBMS than those who did not have a CBE; however, the differ-
ences were not statistically significant. 

Discussion and Conclusions

The present study showed that compliance with BC screening meth-
ods was extremely low among FHPs. Reports from similar studies on 
FHPs in Turkey (10, 11, 15, 18) and other countries (13, 14, 19-21) 
are consistent with the results of this study. As is already known, FHPs 
are given theoretical information about BC and screening behaviors as 
part of their training. Prior studies suggested that knowledge leads to 
improved attitudes and practice due to increased awareness (20, 22). 
However, information is not always sufficient to increase compliance. 
The transformation from information to behavior depends on social 
influences as well as personal emotions such as sensitivity and belief in 

Table 1. Participant characteristicst

		  Nurse		  Midwife		  Physician		  Total 
		  (n=555)		  (n=127)		  (n=38)		  (n=720)

Variables*	 n	 %	 n	 %	 n	 %	 n	 %

Age (years)

	 <40 	 510	 91.9	 110	 86.6	 36	 94.7	 656	 91.1

	 ≥40 	 45	 8.1	 17	 13.4	 2	 5.4	 64	 8.9

	 Age, years [mean ± SD]	 29.7	 (6.01)	 31.6	 (6.30)	 31.7	 (6.01)	 30.2	 (6.12)

Education degree

	 Nursing school graduate	 108	 19.5	 66	 52.0	 0	 0	 174	 24.2

	 Associate degree 	 186	 33.5	 8	 6.3	 0	 0	 194	 26.9

	 Undergraduate degree	 241	 43.4	 53	 41.7	 19	 50.0	 313	 43.5

	 Master's and doctoral graduates	 20	 3.6	 0	 0	 19	 50.0	 39	 5.4

Age at menarche (years)

	 <12	 10	 1.8	 2	 1.6	 2	 5.3	 14	 1.9

	 ≥12	 545	 98.2	 125	 98.4	 36	 94.7	 706	 98.1

	 Age at menarche, years [mean±SD]	 13.37	 (1.17)	 13.52	 (1.35)	 13.71	 (1.21)	 13.42	 (1.21)

Parity

	 Parous	 277	 49.9	 84	 66.1	 27	 71.1	 388	 53.9

	 Nulliparous	 278	 50.1	 43	 33.9	 11	 28.9	 332	 46.1

	 Age at first pregnancy, years [mean ± SD]	 24.5	 (1.73)	 22.7	 (2.41)	 27.0	 (0.92)	 24.3	 (2.13)

Family history of BC

	 Yes 	 12	 2.2	 2	 1.6	 0	 0	 14	 1.9

	 No 	 543	 97.8	 125	 98.4	 0	 0	 706	 98.1

Benign breast disease

	 Yes 	 7	 1.3	 1	 0.8	 0	 0	 8	 1.1

	 No 	 548	 98.7	 126	 99.2	 0	 0	 712	 98.9

*All associations were statistically significant at p<0.000   

 SD: standard deviation; BC: breast cancer
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preventive behaviors. Cultural and psychosocial factors are also impor-
tant for behavior change (23). In addition to information, protective 
health behaviors such as screening are related to perceptions of risk, 
benefit and barriers associated with personal and social attitudes and 
influences. Champion (24) stressed that health beliefs play an impor-
tant role in an individual’s interest in protective health behaviors that 
lead to action. Karayurt and Dramalı (17) reported that BC screening 
behavior was associated with health beliefs among Turkish women. In 

the current study, most of the FHPs were relatively young, did not have 
a history of benign breast problems or a family history of BC. Based 
on their scores on perception of risk and benefits of screening, it may 
be concluded that they do not perceive themselves as an at-risk group. 
This factor might have caused the low scores regarding BC screening 
behavior. Nevertheless, the presence of risk factors is not diagnostic per 
se, i.e. most women with one or more BC risk factors never develop 
the disease while many women without any apparent risk factor have 

Table 2. BC Screening behaviors among FHPs (n=720)

			                                                      Profession 

		  Nurse (n=555)	 Midwife (n=127)	 Physician (n=38)	 Total (n=720) 
Screening behaviors	 n (%)	 n (%)	 n (%)	 n (%)

Performing BSE

	 Yes	 223 (40.2)	 62 (48.8)	 24 (63.2)	 309 (42.9)

	 No	 332 (59.8)	 65 (51.2)	 14 (36.8)	 411 (57.1)

Having a CBE				  

	 Yes 	 29 (5.2)	 6 (4.7)	 0	 35 (4.9)

	 No 	 526 (94.8)	 121 (95.3)	 38 (100.0)	 685 (95.1)

Having a mammogram

	 Yes 	 33 (6.0)	 11 (8.7)	 0	 44 (6.1)

	 No 	 522 (94.0)	 116 (91.3)	 38 (100.0)	 676 (93.9)

BC: breast cancer; FHPs: female health professionals; BSE: breast self-examination; CBE: clinical breast examination

Table 3. Comparison of health beliefs among FHPs

		  Nurse (n=555)	 Midwife (n=127)	 Physician (n=38) 
CHBM sub-scales	 Mean ± SD	 Mean ± SD	 Mean ± SD	 F	   p

Perceived Susceptibility 	   5.28±1.98	  5.73±2.16	  4.08±1.42	  10.176	 0.001

Perceived severity 	 21.83±5.09	 21.15±5.70	 15.94±4.75	  23.142	 0.001

Perceived benefits	 16.04±2.93	 16.24±2.45	 17.08±2.95	   2.475	 0.085

Perceived barriers	 21.33±6.95	 19.32±6.16	 14.08±4.50	  23.579	 0.001

Self-efficacy	 42.43±5.21	 41.65±5.42	 46.37±4.74	 12.103	 0.001

Health motivation	 27.23±3.99	 25.78±3.88	 31.79±3.73	 33.609	 0.001

FHPs: Female Health Professionals; CHBM: Champion’s Health Belief Model; SD: standard deviation  

Table 4. Screening behaviors according to age group and presence of family history and benign breast 
disease among FHPs

	 	 <40 yr 	 ≥40 yr 	 Family history*	 Benign breast disease* 
		  (n=656)	 (n=64) 	  (n=14)	 (n=8) 
Screening behaviors	 n (%)	 n (%)	 n (%)	 n (%)

Performing BSE 	 276 (42.1)	 33 (51.6)	 4 (36.5)	 6 (75.0)

Having a CBE	 33 (5.0)	 2 (3.1)	 6 (42.9)	 6 (75.0)

Having a MMG	 39 (5.9)	 5 (7.8)	 5 (35.7)	  3 (37.5)

*There are multiple answers

BSE: breast self-examinations; CBE: clinical breast examination; MMG: mammography; FHPs: female health professionals
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BC. The 10-year follow-up data from randomized controlled trials 
showed a modest benefit of screening in the younger age groups (25). 
Nevertheless, it was reported that 75% of patients who were diagnosed 
with stage I disease at KETEM were under 50 years of age (26). 

The “guarding against cancer” theory describes and explains the condi-
tions, actions, and consequences involved when a woman 55 years of 
age or older, with a family history of BC makes decisions about wheth-
er or not to undergo screening MMG. The process of guarding against 
cancer is usually the result of a triggering event that causes participants 
to become aware of their BC risk. These events include having a friend 
or family member diagnosed with BC, and discovering a breast change 
by themselves or their healthcare provider. Risk awareness often leads 
to BC screening. The actions that women take in guarding against 
cancer include taking charge of their health status and keeping faith. 
Therefore, women with a first-degree relative with BC reacts by having 
a MMG, getting health check-ups, developing healthy behaviors, and 
being optimistic (27). 

Our study revealed that the rate of obtaining MMG and CBE was low 
among nurses and midwives. None of the physicians reported hav-
ing a CBE or MMG. In concordance with our study, Ibrahim and 
Odusanya (14) reported a low rate of obtaining CBE and MMG in 
the majority of FHPs. Uncu and Bilgin (28) determined rates of BSE 
performance as 56.1%, CBE as 40.3%, and MMG as only 25.4% 
among nurses and midwives. Al-Naggar and colleagues (29) reported 
that only 25.7% of physicians underwent screening MMG. In a study 
by Akpınar et al. (12), the rate of having a MMG was reported as 
10.1% and the rate of CBE as 24.8%. The low rates of obtaining CBE 
and MMG may be related to the fact that these procedures require 
hospital visits, specialized equipment, expertise and cost. 

Both diagnostic and screening MMG are funded by national health 
insurance and are free of charge in Turkey. However, studies have 
shown that BC screening practices are underused among Turkish 
women, of whom 89.3% never had a MMG, and 75.0% never had a 
CBE (7). In a previous Turkish study (30), it was found that having a 
CBE was strongly associated with the use of MMG. In the literature, 
undergoing regular CBE and MMG have been associated with the 
concepts of HBM including perceived susceptibility and severity of 
BC, benefits and barriers to CBE and MMG, and health motivation 
(24, 31). 

The current study indicated that self-efficacy had the lowest score in 
health beliefs among midwives. Self-efficacy is associated with increased 
confidence in executing a behavior and with an increase in compliance 
with a given behavior (31). Health motivation, perceived benefits and 
self-efficacy had the highest scores whereas perceived barriers had the 
lowest score in health beliefs among physicians. A previous Turkish 
study (10) found that physicians’ health motivation and self-efficacy 
scores were higher than those of the nurses and midwives. In another 
similar study (21), it was found that the physicians’ health motivation, 
self-efficacy, perceived benefits scores were higher than those of the 
nurses, midwives and other participants. According to the HBM, the 
rate of compliance with regular screening methods is higher in women 
with higher scores of health motivation and self-efficacy. The concept 
of self-efficacy is based on Bandura’s (32) social cognitive theory. It 
refers to the belief that one can successfully execute a particular behav-
ior in order to achieve a given outcome. The concept of self-efficacy is 
associated with perceived behavioral control. According to Bandura, 
expectations such as motivation, performance, and feelings of frustra-
tion associated with repeated failures determine affect and behavioral 
reactions (33). The high rate of BSE performance among physicians 
was thought to be associated with high self-efficacy and health motiva-

Table 5. Correlation of health beliefs and BC screening behaviors among FHPs

			   Screening behaviors			   CHBM sub-scales

		  Susceptibility 	  Severity	  Benefits	 Barriers	 Self-efficacy	 Health Motivation

BSE performance

	 Yes (n=309)	 4.96±1.95	 20.64 ±5.68	  16.86±3.33	 16.01±5.26	 45.13±4.90	 28.09±4.88

	 No (n=411)	 5.55±2.03	 21.97±5.00	  15.59±2.32	 23.99±5.98	 40.56±4.73	 27.17±4.10

	 t	 -3.895	 -3.331	 6.037	 -18.631	 12.617	 11.194

	 p 	 0.001	 0.001	 0.001	 0.001	 0.001	 0.001

CBE performance

	 Yes (n=35)	 8.00±3.31	 22.20±6.36	 15.11±3.80	 23.06±7.03	 41.41±5.03	 28.1±4.9

	 No (n=685)	 5.17±1.83	 21.37±5.29	 16.18±2.80	 20.47±6.89	 42.56±5.32	 27.2±4.1

	 t	 8.384	 0.895	 -2.119	 2.133	 -1.231	 1.256

	 p	 0.001	 0.371	 0.034	 0.033	 0.219	 0.210

Mammography				  

	 Yes (n=44)	 7.64±2.64	 22.18±3.93	 15.18±1.77	 24.57±6.07	  38.52±3.61	 26.61±4.46

	 No (n=676)	 5.15±1.87	 21.36±5.42	 16.19±2.91	 20.33±6.90	 42.77±5.3	 27.26±4.12

	 t	 8.307	 0.995	 -2.275	 3.972	 5.23	 -0.999

	 p 	 0.001	 0.320	 0.023	 0.001	 0.001	 0.318

BSE: breast self-examinations; CBE: clinical breast examination; FHPs: female health professionals; BC: breast cancer; CHBMS: Champion’s Health Belief Model Scales
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tion along with low perceived barriers. Perceived barrier is a significant 
factor influencing BC screening behavior. Perceived barriers refer to 
the perceived disadvantages of adopting a recommended action as well 
as perceived obstacles that may prevent or delay its successful perfor-
mance. Thus, lower perceived barriers are assumed to lead to a high 
probability of adopting the recommended screening behaviors (31). 
It is reported that lack of confidence was the most frequent barrier to 
adopting early-detection methods (34). 

In the present study, scores of perceived susceptibility, severity and 
perceived barriers were low among those who performed BSE. There 
was a statistically significant difference between those who performed 
BSE and those who did not in all sub-scale scores of CHBMS. High 
susceptibility and severity scores along with low perceived barriers are 
commonly assumed to combine additively to influence the likelihood 
of performing a behavior (33). 

Our results revealed that perceived barriers and susceptibility were 
higher in FHPs who had a CBE and MMG. This result indicates that 
BC is sensitive to. However, the high perception of barriers may be 
due to barriers such as physical discomfort or inconvenience, fear of 
radiation and fear of detection of cancer that were significant predic-
tors associated with whether or not women would obtain a MMG. 
Another study (35) reported that FHP’s awareness on MMG as a di-
agnostic method was very high (80.7%); however, the actual rate of 
obtaining MMG was only 3.1%. Recently, in the study of Shiryazdi 
(21) [2014], it was found that only 10.6% of the study population 
underwent MMG, and that perceived barriers were low among those 
who had performed BSE and MMG.

The social psychological model suggests that behavior is determined by 
the intention to perform a behavior. This intention, in general, is de-
termined by three important factors: Attitudes, social influences, and 
self-efficacy (36). Any given behavior reflects the attitudes and innate 
emotions of an individual. Behavior is also influenced by the belief 
that a certain action will benefit the individual. With regard to health 
related beliefs, the associated behaviors imply an individual’s interest 
in actions that are potentially protective (31). Perceived susceptibility, 
perceived benefits of and perceived barriers to the action are central 
components of the HBM. Perceived benefits refer to the perception of 
positive outcomes thought to result from a behavior, while perceived 
barriers pertain to negative attributes related to the health action. Clar-
ification of the relationships between susceptibility, benefits, barriers 
and compliance with MMG recommendations is critical in determin-
ing their influence on screening behavior (24). 

In addition to these, studies have shown that physicians can play a 
significant role in motivating women to participate in initial and sub-
sequent BC screening (37). It was reported (22) that there was an im-
provement in physicians’ attitudes and practice after an educational 
program on BC, which suggests that continued and repeated educa-
tional courses are necessary for improved compliance with BC screen-
ing. It is well known that physicians, nurses and midwives are a direct 
source of health information for patients. 

Female health professionals  personal perceptions of their own BC risk 
and the benefits of screening may influence whether they recommend 
BC screening to their patients or not. Moreover, providers who do not 
themselves adhere to screening guidelines may be less likely to promote 
these behaviors among patients and are likely to be less effective when 
they do make such recommendations. 

The results of this study suggested that the compliance rate with early 
detection practices for BC screening were low among FHPs, and that 
health beliefs influenced their behavior on BC screening. These find-
ings provide important information on the level of BC awareness and 
practice among FHPs. Change in the attitudes and behaviors of FHPs 
with regard to BC screening would likely influence the information 
provided for their patients and their BC screening behavior. There-
fore, targeted interventions should be developed to improve awareness 
in FHPs. Undergraduate and continuing education programs are re-
quired to achieve improvements in BC screening behavior.

The use of MMG, a breast imaging technique, is the most common sec-
ondary preventive method that can detect BC undetectable by BSE at an 
early stage. MMG has been widely used for screening of asymptomatic 
women over 40 years of age, for diagnostic purposes, and for monitoring 
high-risk individuals since it decreases BC-related mortality. However in 
this study, the rate of applying BC screening methods was lower in FHPs 
who were accepted as high-risk individuals; those over 40 years of age, 
with a familial history of BC and benign breast disease (Table 4). Results 
of this study indicate that the compliance rate with early detection prac-
tices for BC screening was low among FHPs, and that their health beliefs 
influenced their behavior towards BC screening.
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Original Article 

Introduction

Current modalities that are used to detect breast lesions include ultrasonography, mammography and magnetic resonance imaging 
(MRI). The sensitivity of MRI in detecting breast lesions is higher as compared to both ultrasonography and mammography (1). Breast 
MR examination has become an essential and integral component of breast imaging (2). MRI has a high sensitivity in investigating 
patients at high-risk for breast cancer, in follow-up of breast cancer patients, and in detecting ipsilateral or contralateral disease during 
preoperative evaluation (3-6). MRI can detect suspicious breast lesions that are neither palpable on clinical examination nor visible by 
mammography or ultrasonography (5, 7, 8).

Although MRI is a sensitive method for the early detection of breast cancer, its specifity is low despite recent technological advances (9). 
Suspicious MR-only visible breast lesions that are undetectable by inspection, ultrasonography and mammography should be histologi-
cally confirmed. MR-guided needle biopsy, and MR-guided lesion marking followed by excisional surgical biopsy are used for evaluation 
of such lesions. MR-guided diagnostic biopsies are both less invasive and more suitable in terms of patient comfort as compared to surgi-
cal excisional biopsy. According to the European Society of Breast Imaging guideline, MR-guided interventional procedures should be 
performed for clarification of MR-only visible questionable lesions (5). MR-guided interventional procedures include fine needle biopsy, 
core-needle biopsy and vacuum assisted biopsy. Vacuum assisted biopsy is superior to fine needle biopsy and core-needle biopsy in terms 
of providing more material (10). Core-needle biopsy and vacuum assisted biopsy are being increasingly used for histopathologic character-
ization of suspicious lesions that cannot be detected by clinical examination and can be only monitored by MRI, as significant diagnostic 
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ABSTRACT

Objective: The purpose of this study to present the results of Magnetic resonance imaging (MRI) guided cutting needle biopsy procedures of suspi-
cious breast lesions that can be solely detected on Magnetic resonance (MR) examination.  

Materials and Methods: The study included 48 patients with 48 lesions which were solely be observed in breast MRI, indistinguishable in 
ultrasonography  and mammography, for MR guided vacuum-assisted cutting needle biopsy and 42 patients with 42 lesions for MR guided cutting 
needle biopsy for the lesions of the same nature. MR imaging was performed using a 1.5-Tesla MRI device. Acquired MR images were determined 
and biopsy protocol was performed using computer-aided diagnosis system on the workstation. Vacuum biopsies were performed using 10 G or 12 
G automatic biopsy systems, cutting needle biopsy procedures were performed using fully automated 12 G biopsy needle.

Results: All biopsy procedures were finalized successfully without major complications. The lesions were 54 mass (60%), 28 were non-mass con-
trast enhancement (31%) and 8 were foci (9%) in the MR examination. Histopathological evaluation revealed 18 malignant (invasive, in-situ ductal 
carcinoma and lobular carcinoma), 66 benign (apocrine metaplasia, fibrosis, fibroadenomatoid lesion, sclerosing adenosis, fibrocystic disease and 
mild-to-severe epithelial proliferation) and 6 high-risk (atypical ductal hyperplasia, intraductal papilloma, radial scar) lesions.

Conclusion: Magnetic resonance guided vacuum and cutting needle biopsy methods are successful methods fort he evaluation of solely MRI de-
tected suspicious breast lesions. There are several advantages relative to each other in both methods.

Keywords: Magnetic resonance imaging, breast neoplasm, image-guided biopsy, vacuum,  large core needle 



methods with different advantages over each other. In our study, we 
aimed to present results of MR-guided vacuum-assisted biopsy and 
core-needle biopsy performed in our department. 

Material and Methods

Patient selection and indications for biopsy
90 suspicious breast lesions that were detected with only MRI, in 90 
patients at the İstanbul University Faculty of Medicine Department of 
Radiology between April 2011 and August 2013 were included in the 
study. Forty-eight patients underwent MR-guided vacuum biopsy and 
42 patients underwent core-needle needle biopsy. The study was ap-
proved by the Istanbul University Faculty of Medicine Ethical Board, 
all patients were informed about the procedure and informed consent 
was obtained from each patient. 

Patients who were 18 years or older, with non-palpable suspicious le-
sions that were only detected by MRI which were evaluated as BI-
RADS 4 and 5 according to BI-RADS criteria, and who consented 
to vacuum biopsy were included in the study. Patients younger than 
18 years of age, those who did not consent to participate in the study, 
those with lesions detected by ultrasonography or mammography, 
those with palpable lesions, and those who withdrew their consent 
during the study period were excluded from the study.

Statistical analysis
The percentage, mean and median values of the data were evaluated by 
using SPSS (16.0; SPSS, Inc.; Chicago, IL, USA) software.

MR-Guided Breast Biopsy Techniques
Magnetic resonance  imaging during biopsy procedures was performed 
by using a 1.5-Tesla MRI scanner. The patient was placed in the prone 
position, breast skin was disinfected with 10% Povidone-iodine at the 
site of the lesion, and imaging was performed with a 7-channel breast 
coil that contained compression plates. The compression was applied 
from both sides of the breast, medial and lateral aspects, in order to 
reduce artifacts by preventing motion and to enable accurate calcula-
tions and stabilization of the breast during needle introduction. Since 
excessive compression may prevent contrast enhancement, the com-
pression amount was carefully adjusted during stabilization. Bard Va-
cora (10G) or Suros Atec (12G) biopsy systems were used for vacuum-
assisted biopsy. Core-needle needle biopsy procedure was performed 
by using a 12-G fully automatic biopsy needle.

Interventional procedures began with MR sequences obtained for imag-
ing. First, T1-weighted sagittal images were acquired to verify visibility 
of the reference points on the compression plates and if the lesion was 
accessible. Following these steps, T1A fast low angle shot (FLASH) 3D 
sequence (TR / TE, 11 / 5.16, Gap 20, FOV 330, matrix 200x256, fre-
quency direction R> L, bandwidth 150 Hz / Px) images were acquired 
once before and twice after bolus injection of 0.1 mmol/L per kg of 
body weight MR contrast agent that was administered via an intrave-
nous catheter. The total imaging time was about 5 minutes.

The received MR images were further evaluated by a computer-aided 
diagnostic system (CAD; Dynacad, Invivo, Orlando, Florida, USA). 
The unenhanced images were simultaneously substracted from con-
trast images by the workstation. After MR images were obtained 
following stabilization of the breast, localization of the lesion to be 
intervened was determined according to reference points within com-
pression plates through the computer-aided diagnosis system. Lesion 
approach was planned prior to the intervention according to suitable 

grid spacing, lesion depth and distance from the skin values provided 
by the computer, based on lesion localization (medial or lateral). The 
MR board was removed from the gantry, the patient was re-informed 
about the process, instructed not to move and the procedure was initi-
ated. Local anesthesia was employed by infiltration of 4-6 cc Prilocaine 
HCl (Citanest) subcutaneously to the area of interest.

In both vacuum assisted and core-needle biopsy, both the needle and 
MRI compatible sheath were introduced into the breast together. The 
cutting needle was removed and a plastic cannula that prevents bleed-
ing out was inserted through the sheath, and control T1A FLASH 3D 
axial MR images were obtained. The sheath and plastic cannula were 
visualized as thin hypointense artifacts on control MR images, and 
their localization was confirmed. After determination of appropriate 
localization, the biopsy procedure was performed with a MRI compat-
ible vacuum biopsy needle that used an ignition system with single 
insertion, and 6-12 consecutive samples were obtained from the lesion 
at different points in a clockwise manner. In core-needle biopsy, sam-
ples were obtained by 4-5 consecutive introductions with the ignition 
system. Samples underwent routine histopathologic examination. No 
major complications occurred during the procedures.

Control T1A FLASH 3D axial weighted MR images were obtained 
following biopsy to verify accuracy of the process, to assess if a second 
intervention is required, and to check for the presence of a hematoma 
(Figure 1-3). When the biopsy accuracy was verified, an MRI compat-
ible marker was positioned to the biopsy site, and the procedure was 
terminated after obtaining control MR images for marker localization. 
The goal of leaving a marker was to localize the lesion for the surgeon 
if the pathology showed a malignant lesion, and to locate the lesion on 
follow-up MR images if the pathology result was benign.

Results

The study included MR-guided biopsies of 90 suspicious breast lesions 
that can only be detected with MR. Forty-eight patients underwent 
MR-guided vacuum biopsy and 42 patients underwent core-needle 
biopsy. The lesions were categorized as benign or malignant according 
to their histopathologic features on biopsy. The mean age of patients 
undergoing vacuum biopsy was 45.74 (26-69) years, and was 48.3 
(35-56) years in those undergoing core-needle biopsy. 

On MR examination, 54 of the 90 lesions were visualized as masses, 28 
as non-mass contrast enhancement, and 8 as focus. The median size of 
the biopsied lesions was 9 mm (4 -15 mm) for those undergoing vacu-
um-assisted biopsy, and was 15 mm (8-22 mm) for those undergoing 
core-needle biopsy. The median size of all lesions was determined as 12 
mm (4-22 mm). The mean procedure duration was 38 minutes (24-69 
min) for vacuum assisted biopsies, and was 41 minutes (28-58 min) 
for core-needle biopsies. 

Histopathologic evaluation revealed 10 malignant (20.8%) (invasive 
and in-situ ductal carcinoma) and 38 benign (79.2%) (apocrine meta-
plasia, fibrosis, fibroadenomatoid lesion, sclerosing adenosis, fibrocystic 
disease and mild-moderate-severe epithelial proliferation) lesions among 
vacuum assisted biopsy samples. Among core-needle biopsies; 8 lesions 
were malignant (in-situ ductal carcinoma, invasive ductal and lobular 
carcinoma) (19.4%), 6 were high-risk (atypical ductal hyperplasia, in-
traductal papilloma, radial scar) (14%), and 28 were benign (fibrocystic 
changes, sclerosing adenosis, fibroadenoma) (66.6%) lesions.26
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Patients diagnosed with malignant and high-risk lesions were referred 
to medical and/or surgical treatment, and those with benign lesions 
were recommended to undergo a follow-up MRI or US at 6 months 
and 1 year. Malignant lesions were treated with breast conserving sur-
gery after MR-guided lesion localization. The results of excisional bi-
opsies of high-risk lesions were compatible with core-needle biopsy 
results, with no additional malignant findings.

Benign lesions did not show progression and these patients are being 
monitored by a routine annual follow-up program. A biopsy failure 

was considered based on radiology-pathology discordance in 2 patients 
with core-needle biopsy and 1 patient with vacuum assisted biopsy. 
Excision was performed in these patients all of which revealed benign 
findings similar to their biopsy results. 

All lesions were visualized on MRI sections during the biopsy proce-
dure. Since the routine breast protocol was not used, and the proce-
dures were performed quickly with rapid decisions based on the CAD 
system, issues related to contrast wash-out and thus lesion disappear-
ance on control MR cross-sections was not encountered. 27

Kılıç et al. MR Guided Breast Biopsies

Figure 1. a-c. Core-needle biopsy of a lesion in the right breast of a 35-year-old woman (a) The view of an irregular shaped lesion 1cm 
in diameter that was suspicious for malignancy on subtracted axial contrast-enhanced image (arrow) (b) The lesion on axial contrast-
enhanced T1-weighted image and the adjacent sheath (c) Post-biopsy image showing a barely distinguishable lesion and hypointense areas 
indicating hemorrhage posterior to the lesion. The biopsy revealed invasive ductal carcinoma

a b c

Figure 2. a-c. Core-needle biopsy of a lesion in the left breast of a 42-year-old woman (a) A 12mm in diameter, non-mass contrast 
enhancement in the middle outer section of the left breast on axial contrast-enhanced T1-weighted image (black arrow) (b) Image of the 
lesion and the adjacent guiding sheath (c) Image of a 2cm hematoma just behind the lesion on control imaging after biopsy (arrowheads). 
The biopsy result showed an in-situ ductal carcinoma

a b c



Discussion and Conclusion 

Biopsy of occult breast lesions can be performed by MR-guided lesion 
marking; wire-guidance, Technetium-99 m ROLL (Radio guided oc-
cult lesion localization), and by MR-guided radiologic biopsy meth-
ods. MR-guided biopsies are both less invasive and more comfortable 
for the patient as compared to lesion marking and surgical excisional 
biopsy (11). Obtaining a diagnosis by biopsy prior to lesion mark-
ing and excision reduces the number of surgical interventions. If the 
biopsy result is benign and is consistent with radiologic findings then 
additional surgical treatment is not required. If the result is malignant 
then therapeutic procedures may be directly applied. The rate of de-
tecting malignancy after surgical excision of BI-RADS 4-5 lesions var-
ies between 15-40%, while this rate varies between 70-80% in surgical 
excision after detection of malignancy by radiologic sampling methods 
(12, 13). Meta-analyses including many studies state that radiologic 
biopsy methods should be preferred to surgical biopsy, if it can be 
performed (14, 15).

Vacuum assisted biopsy is less invasive and faster than surgical biopsy 
and does not cause deformity (16). It has lower risk and morbidity 
as compared to surgical biopsy, better accuracy than fine needle as-
piration biopsy (17), and more sampled tissue than core-needle bi-
opsy (18). It provides bigger and multiple samples in a single entry as 
compared to fine-needle aspiration and core-needle biopsy. Vacuum 
assisted biopsy also has a higher technical success rate as compared to 
fine needle aspiration biopsy. 

Other advantages of vacuum biopsy are allowing quick intervention to 
small lesions (<10 mm) and providing more material for histopatho-
logic evaluation. Core-needle biopsy is superior to fine needle biopsy 
in terms of providing more material and to vacuum biopsy by being 
less invasive (19). Carbognin et al. (20) stated that vacuum-assisted 
biopsy is an effective and reliable method for the diagnosis of MR-only 
lesions that are non-palpable and smaller than 1 cm. In a study evalu-
ating the efficiency of vacuum-assisted biopsy system and core-needle 

biopsy in removing microcalcifications, the failure rate in sampling 
was reported as 16% for 14G needle as compared to the rate of 4% 
in 14G vacuum biopsy, and 1% in 11G vacuum biopsy. This valuable 
study indicated that material sufficiency in vacuum biopsy increased 
parallel to an increase in needle diameter. The false negativity rate in 
core-needle biopsy was reported as 8%, while that of vacuum biopsy 
was determined as 0.67% ​​(21). 

Biggest drawback of vacuum biopsy is higher cost as compared to 
core-needle biopsy (16). The complication rate is higher in vacuum 
biopsy than other biopsy procedures. Core-needle biopsy is a quite 
good alternative method to vacuum-assisted biopsy, in case it cannot 
be performed, with much less complications (22). On the other hand, 
disadvantages of core-needle biopsy include requirement for multiple 
insertions for repetitive sampling, decrease in breast tissue with an in-
crease in bloody samples in repeat specimens, and insufficiency in di-
agnostic sensitivity of calcified lesions, atypical ductal hyperplasia and 
ductal carcinoma in situ.

Perlet et al. (23) evaluated the histopathologic characteristics of vac-
uum biopsy on 538 patients, and reported 138 (27%) malignant, 17 
(3%), atypical ductal hyperplasia, and 362 (70%) benign findings. To-
zaki et al. (24) detected 34 (33%) malignant, 4 (4%) atypical ductal 
hyperplasia, 5 (5%) flat epithelial atypia, and 59 (58%) benign find-
ings among 100 patients. In the study by Eby and Lehman, (10) 422 
(25%) malignant and 1234 (75%) benign findings were detected in 
1656 patients.

In our study of 90 patients, 18 (20%) lesions were reported as malig-
nant, 66 (73.3%) as benign, and 6 (6.7%) as high-risk lesions. An in-
dication for operation was detected in 26.7% of cases, and all of these 
lesions were removed with surgical excision for pathologic evaluation. 
Our results are comparable with other studies. One reason for the rela-
tively low rate of malignancy in our study was successful utilization of 
second-look ultrasonography  by experienced specialized physicians. 
Ultrasonography is performed by technicians in most centers except 
our country. The incidental MR lesions which could be detected by the 28
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Figure 3. a-c. Vacuum-assisted biopsy for a lesion of the left breast in a 54-year-old woman (a) The view of an irregular bordered, round, 
nodular lesion 5 mm in diameter on contrast-enhanced T1-weighted axial image of the left breast (b) Image of the lesion and the adjacent 
sheath. Pay attention to the slight contrast washout in the lesion (c) The lesion cannot be clearly viewed in control imaging after biopsy 
along with hypointense hemorrhagic areas around the lesion and the cannula. Biopsy result was reported as invasive ductal carcinoma

a b c



guidance of ultrasonography tends to be malignant, and are sampled 
under ultrasonography  guidance (25). With effective use of second-
look ultrasonography, the likelihood of ultrasound-guided sampling 
will increase and the number of cases with MR-guided malignant 
biopsy will change in favor of the more challenging MRI suspicious 
but histopathologically benign lesions. Nevertheless, the requirement 
for specific biopsy indications is evident. A biopsy failure was consid-
ered in three patients and the surgical excisions revealed benign lesions 
similar to the biopsy findings.

The mean duration of vacuum assisted biopsy was reported as 65 min 
by Malhaire et al. (26), and as 35 min by Tozaki et al. (24). The mean 
duration of vacuum assisted biopsy was determined as 38 min (24-69 
min) in our study, which was in concordance with previous studies. 
This duration was shortened gradually with increasing patient num-
bers and experience. Additionally, most of the biopsy procedures were 
performed with a semi-automatic biopsy system in order to reduce 
cost, which prolonged duration of the biopsy procedure. The mean 
biopsy duration for core-needle biopsy was 41 min (28-58 min), and 
was similar to studies by Liberman et al. (27, 28).

In this study presenting our initial experience, promising results were 
obtained in computer-aided magnetic resonance imaging guided core-
needle and vacuum-assisted biopsy of MR-only visible breast lesions. 
These methods can be used as an alternative to excisional biopsy for 
histological diagnosis of lesions detected by MRI, in appropriate cases. 
It is our opinion that with increasing expertise and accumulating data 
on follow-up of these patients, these methods will be used more ef-
fectively. 
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Original Article 

Introduction

Breast cancer is the most common cancer type in women (1, 2). More than 1 million women are diagnosed with breast cancer annually 
worldwide (3). One in every eight women is expected to develop breast cancer during their lifetime (4).

Although breast cancer treatment is quite effective, post-treatment complications constitute major problems for patients (5). One of the 
complications occurring after breast cancer treatment is lymphedema and causes serious long-term disability (2, 6). Breast cancer associ-
ated upper extremity lymphedema develops because of surgical removal of axillary lymph nodes and/or axillary radiation therapy. The 
protein-rich lymph fluid accumulates in the interstitial space within the skin-subcutaneous area due to impairment of lymphatic flow and 
manifests with upper extremity swelling, limitations in mobility, and heaviness (7).

Breast cancer associated lymphedema frequently develops within the first 3 years of treatment, although there is a life-long risk of develop-
ing lymphedema (5, 8). Lymphedema incidence in breast cancer patients with axillary lymph node dissection and axillary radiotherapy 
is reported to be approximately 30% (6, 7). The intensity of lymphedema correlates with the number of axillary lymph nodes removed 
and the extent of radiation (5). The size of the tumor, advanced age, obesity, immobility, recurring cellulitis and erysipelas also increase 
the risk (1, 5, 6, 8, 9).

Lymphedema can cause serious physical problems such as limb swelling, pain, limitations in mobility, skin infections and subcutaneous 
fibrosis. It may impair the patient’s quality of life and can develop psychological problems such as anxiety and depression. It can lead to 
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ABSTRACT

Objective: Lymphedema is one of the most debilitating outcomes of breast cancer treatment. We aimed to compare the demographic and clinical 
characteristics of breast cancer patients with and without lymphedema, to assess risk factors for lymphedema, and to evaluate treatment outcomes 
in lymphedema patients.  

Materials and Methods: Demographic and clinical characteristics of 84 women with previous surgery for breast cancer who presented to the 
outpatient clinic between March 2014 and May 2015 were retrospectively extracted from patient records. 

Results: Upper extremity lymphedema was detected in 34 of 84 patients (40.5%). The mean age, body mass index, the number of positive lymph 
nodes and the number of patients with postoperative radiotherapy were significantly higher among patients with lymphedema than those without 
(p<0.05). Educational level of patients with lymphedema was significantly lower than the other group (p<0.05). The correlation analysis revealed 
an association between age, educational level, body mass index, tumor stage, number of positive lymph nodes, postoperative radiotherapy and pres-
ence of lymphedema. Postoperative radiotherapy was detected as the only independent risk factor by logistic regression analysis. Fourteen out of 
26 lymphedema patients were assigned to education, skin care, exercise and compression bandaging therapy. Upper extremity volumes and volume 
differences were significantly improved after treatment. 

Conclusion: Advanced age, low educational level, obesity, tumor size, the number of positive lymph nodes and postoperative radiotherapy cor-
related with the development of lymphedema. Within these factors, postoperative radiotherapy was detected as an independent risk factor for the 
development of lymphedema. Patient education, skin care, exercise and compression bandage therapy are effective treatment options in breast 
cancer-related lymphedema.  

Keywords: Breast cancer, lymphedema, risk factors



social isolation and delays in time to return to work.  That is why, the 
prevention, early diagnosis and treatment of lymphedema are signifi-
cant issues (10).

The diagnosis of lymphedema is usually based on history and physi-
cal examination. It is often unilateral (5). Although it can affect the 
complete arm, it can be localized to the hand, forearm or the upper 
arm (8). Initially the edema is soft with pitting, while it progresses to 
a solid edema in time with subcutaneous fibrosis that develops due to 
inflammation (5). Girth and/or volume measurements are important 
in physical examination. The most commonly used diagnostic method 
is girth measurements. Ideally, circumference measurements should be 
made in the preoperative period and compared with measurements 
made at regular intervals in the postoperative period, and a difference 
above 2 cm should be considered as lymphedema. However, since this 
is not often possible, the postoperative difference between two arm 
circumferences above 2 cm is regarded as lymphedema. The most ac-
curate measurement technique is the water displacement technique. 
This technique measures the volume of water that overflows when the 
arm is submerged in a container filled with water. If the difference be-
tween the two arms is greater than 10% or 200 ml then it is regarded 
as lymphedema (8). 

Lymphedema is a disease that can be controlled, but cannot be cured 
(2). The most accepted lymphedema treatment method is complete 
decongestive therapy (CDT). CDT is designed to reduce limb volume 
and to maintain skin health (2, 5, 11). The treatment program consists 
of two phases of intensive phase (phase 1) and self-management phase 
(phase 2). The intensive phase is expected to decrease lymphedema 
volume with a 2-4 week treatment program. The intensive phase 
includes manual lymph drainage, multi-layer short stretch compres-
sion bandaging, patient education, skin care and exercise. The self-
management phase is aimed to protect the volume reduction that was 
obtained in the intensive phase. This phase includes self-massage, com-
pression garments, skin care, patient education and exercise, and lasts 
for a lifetime (2, 10).

Once lymphedema develops, it requires lifelong monitoring and treat-
ment, without offering cure. Therefore, it is important to inform 
patients on the issue and prevent lymphedema. This study aimed to 
compare the demographic and clinical characteristics of breast can-
cer patients with and without lymphedema, to assess risk factors for 
lymphedema, and to evaluate treatment outcomes in lymphedema 
patients. 

Material and Methods

Demographic and clinical characteristics of 84 women with previous 
surgery for breast cancer who presented to the outpatient lymphedema 
clinic between March 2014 and May 2015 were retrospectively ex-
tracted from patient records. An approval was obtained from the hos-
pital ethics committee.

The demographic characteristics, history on breast cancer and its 
treatment, co-morbidities, bilateral upper extremity circumference 
measurements and bilateral upper limb volume values based on girth 
measurements were evaluated in all patients with breast cancer who 
presented to our lymphedema outpatient clinics. The circumference 
measurements were made at the level of the metacarpophalengeal 
joint, wrist (proximal ulnar styloid), as well as 10 cm proximal and 
distal to the lateral epicondyle. The volumes were measured by using 
geometrical volume formulas based on circumference measurements 

(12). Patients with at least 2 cm difference between the two upper 
extremities in at least one level and/or at least a 10% difference be-
tween the two upper limb volumes were considered as lymphedema. 
The stage of lymphedema, severity and follow-up data during follow-
up in patients with lymphedema were evaluated. For staging; Stage 
1: soft edema with pitting, is reduced temporarily by limb elevation 
(reversible lymphedema), Stage 2: edema is harder and non-pitting, it 
does not regress with limb elevation (irreversible lymphedema), Stage 
3: lymphedema is advanced, elephantiasis, massive hyperkeratosis 
and ulceration may occur (irreversible lymphedema). For severity, the 
lymphedema was considered as mild if the difference between the cir-
cumferences between two arms was <3 cm, moderate if between 3-5 
cm, and as severe if >5 cm.

At our lymphedema outpatient clinic, patients with breast cancer sur-
gery are evaluated and informed about lymphedema, the issues they 
should pay attention to in order to prevent lymphedema (eg avoid-
ing trauma, compression, infection, barotrauma, heat and cold, and 
weight gain) are explained, early symptoms of lymphedema are taught 
(tightening of clothes, heaviness, redness, numbness and tingling), 
skin care is emphasized (using neutral pH soap and moisturizer, avoid-
ing cuts, scratches and ingrown nails, keeping fingers and skin folds 
clean and dry), and the relevant exercises are taught. A multi-layer 
short-stretch compression bandaging is applied to patients identified 
to have upper extremity lymphedema as part of phase 1 treatment in 
addition to the issues mentioned above (education, exercise, skin care). 
The compression bandage is applied in our clinic on a daily basis and 
stays on for 23 hours in the extremities. Limb circumference mea-
surements are made on a weekly basis, and the patient is switched to 
maintenance therapy with compression garment as soon as a plateau in 
reduction is reached. Patients are recommended to wear a tailor-made, 
one-piece, class 2-compression garment to the entire arm and hand 
during the day and asked to remove it during the night. After switch-
ing to compression garments, patients are followed-up at our clinic in 
every 3 months during the first year.

Statistical analysis

The demographic and clinical characteristics of patients with and with-
out lymphedema had a non-homogeneous distribution, and the inter-
group differences were evaluated by the non-parametric Mann-Whit-
ney U test and chi square test. The Spearman correlation coefficient (r) 
was used to determine factors associated with lymphedema. r 0-0.25 
was regarded as no correlation, 0:25 to 0:50 as weak-to-moderate cor-
relation, 0.50-0.75 as strong correlation, and 0.75-1 was regarded as 
a very strong correlation. Logistic regression analysis was made after 
correlation analysis to identify independent risk factors for lymphede-
ma. The changes in pre- and post- treatment upper extremity volumes 
and volume differences between the two upper extremities in patients 
with lymphedema were evaluated with the non-parametric Wilcoxon 
test. The data were transferred to the electronic environment and were 
evaluated with the SPSS 13.0 for Windows (SPSS, Inc.; Chicago, IL, 
USA) software. Statistical significance was set at p<0.05.

Results

The mean age of the 84 patients was 53.2±10.2 years, and their mean 
duration of education was 7.2±4.2 years. 70 percent of the patients 
were housewives, 20% were employed and 6% were retired. 73.3% 
of the patients were married while 26.7% were single. The mean body 
mass index was 29.4±6.5 kg/m². 86.7% of the patients were right-32
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handed. 31.7% of patients had hypertension, 15% thyroid disease, 
13.3% diabetes mellitus, 6.7% chronic obstructive pulmonary disease, 
and 1.7% had coronary artery disease. 48.3% of patients underwent 
left-sided breast surgery, 46.7% had surgery on the right side, and 5% 
had bilateral disease. Eighty-five percent of patients underwent modi-
fied radical mastectomy, while the remaining 15% underwent breast 
conserving surgery and axillary lymph node dissection. 95% of pa-
tients had invasive ductal carcinoma, 3.3% papillary carcinoma and 
1.7% tubular carcinoma. In the postoperative period, 71.7% of pa-
tients received chemotherapy, 55% received radiotherapy and 58.3% 
hormonal therapy. The mean period between the date of surgery and 
the study was 35.7±49.3 months.

Lymphedema was detected in at least one upper extremity in 34 out of 
84 patients (40.5%). The average duration of swelling in patients with 
lymphedema was 27.8±39 months. 33 patients (97.1%) had lymph-
edema in one upper limb while 1 (2.9%) patient had involvement of 
both upper extremities. In 19 of the 34 patients with lymphedema 
(55.9%), lymphedema developed in the dominant upper extremity. 
Ten patients (29.4%) had stage 1, 22 patients (64.7%) stage 2, and 2 
patients (5.9%) had stage 3 lymphedema. The severity of lymphedema 
was mild in 8 patients (23.5%), moderate in 13 patients (38.2%) and 
severe in 13 patients (38.2%). None of the patients had a family his-
tory of lymphedema. None of the patients had skin involvement (cel-
lulitis, papillomatosis, hyperkeratosis).

The mean age, body mass index, the period between the date of sur-
gery and the study, number of metastatic lymph nodes and number of 
patients with postoperative radiotherapy was significantly higher in the 
group with lymphedema than the group without (p<0.05). The mean 
education duration of patients with lymphedema was significantly 
lower than that of patients without (p<0.05). There was no difference 
between the groups in terms of occupation, marital status, dominant 
limb side, co-morbidity, breast cancer type and stage, breast cancer 
surgery, number of removed axillary lymph nodes, number of patients 
with postoperative chemotherapy and hormonal therapy (p>0.05). 
Demographic and clinical characteristics of patients with and without 
lymphedema have been presented in detail in Table 1.

Correlation analysis revealed weak-to-moderate association between 
lymphedema and age, education duration, body mass index, cancer 
stage, number of positive lymph nodes and postoperative radiotherapy 
(r=0.25-0.40; p<0.05). There was no correlation between lymphedema 
and number of removed lymph nodes and postoperative chemother-
apy (r=0:14 to 0:18 p>0.05). The only independent risk factor was 
determined as postoperative radiotherapy by logistic regression analy-
sis (OR: 7:09, p=0.04). Correlation analysis and logistic regression 
analysis results are shown in detail in Table 2 and Table 3, respectively.

Thirteen out of the 34 lymphedema patients (38.2%) did not attend 
treatment despite recommendations. Four patients (11.8%) did not 
accept the daily treatment due to transportation problems. Two pa-
tients (5.9%) were scheduled for treatment after completion of che-
motherapy. Radial, median and ulnar neuropathy due to unilateral 
lymphedema compression was detected in one patient (2.9%) who 
was admitted for an inpatient treatment program. Fourteen patients 
(41.2%) were enrolled in the outpatient treatment program. The 
multi-layer short-stretch compression bandaging was applied daily for 
a mean of 4.5±1.2 weeks in patients who received outpatient treat-
ment. The upper extremity volumes with lymphedema, and volume 
differences between the two upper limbs significantly decreased after 33
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Table 1. Demographic and clinical features of patients 
with and without lymphedema

		  Patients with	 Patients Without  
		  Lymphedema 	 Lymphedema

		   (n=34)	  (n=50)	 p 

Age (year)	 56.6±10.7	 50.9±11.5	 0.01*

Education duration (year)	 6.2±4	 8.2±4.6	 0.04*

Dominant hand (n, %)

	 Right	 28 (%82.3)	 42 (%84)	 0.72

	 Left	 6 (%17.7)	 8 (%16)	

Occupation (n, %)

	 Housewife	 26 (%76.5)	 33 (%66)

	 Employed 	 6 (%17.6)	 11 (%22)	 0.25

	 Retired	 2 (%5.9)	 6 (%12)

Marital status (n, %)

	 Married	 23 (%67.6)	 35 (%70)	 0.51

	 Single	 11 (%32.4)	 15 (%30)	

Co-morbidity (n, %)

	 Hypertension	 12 (%35.3)	 18 (%36)	 0.06

	 Diabetes	 4 (%11.7)	 4 (%8)	 0.72

	 COPD	 2 (%5.9)	 2 (%4)	 1.00

	 Thyroid disease	 5 (%14.7)	 4 (%8)	 0.48

	 CAD	 0	 0	

BMI (kg/m2)	 31.4±6.6	 27.5±5.1	  0.003*

Period between the date 	 62.1±59.6	 18.5±26.1	  0.000* 
of surgery and the study (months)

Breast cancer location (n, %)

	 Right	 13 (%38.2)	 26 (%52)

	 Left	 19 (%55.9)	 22 (%44)	 0.24

	 Bilateral	 2 (%5.9)	 2 (%4)	

Breast cancer type (n, %)

	 Invasive ductal carcinoma	33 (%97.1)	 48 (%96)

	 Tubular carcinoma	 1 (%2.9)	 0	 0.66

	 Papillary carcinoma	 0	 2 (%4)	

Breast cancer stage (n, %)

 Stage 1	 7  (%20.6)	 11 (%22)

 Stage 2	 17 (%50)	 20 (%40)

 Stage 3	 10 (%29.4)	 17 (%34)	 0.07

 Stage 4	 0	 2 (%4)	

Breast cancer surgery (n, %)	

	 MRM	 30 (%88.3)	 44 (%88)	 1.00

	 BCS+ALND	 4 (%11.7)	 6 (%12)	

Postoperative CT (n, %)	 29 (%85.3)	 35 (%70)	  0.11

Postoperative RT (n, %)	 27 (%79.4)	 20 (%40)	  0.000*

Postoperative HT (n, %)	 23 (%67.6)	 28 (%56)	  0.29

COPD: chronic obstructive pulmonary disease; CAD: coronary artery disease; 
BMI: body mass index; MRM: modified radical mastectomy; BCS+ALND: 
breast conserving surgery+ axillary lymph node dissection; CT: chemotherapy; 
RT: radiotherapy; HT: hormonotherapy

*statistically significant



treatment as compared to the pre-treatment values (p<0.05). Pre- and 
post-treatment evaluations of upper limb volumes are presented in 
Table 4.

Discussion and Conclusions

The survival rate in breast cancer is increasing with advances in treat-
ment. However, the morbidity rate is also increasing with the more 
aggressive treatment approaches (13). Upper extremity lymphedema is 
one of the most important morbidities developing after breast cancer 
treatment. In the long term, it poses serious physical and psychological 
consequences for the patients (11, 14, 15). Lymphedema is a chronic, 
progressive disease. As there is no cure; its prevention, early diagnosis 
and treatment are significant (10). We retrospectively evaluated the de-
mographic and clinical characteristics as well as clinical differences be-
tween those with and without lymphedema, and response to treatment 
among breast cancer patients who were evaluated at our lymphedema 
outpatient clinic, which was established for this particular reason. 

The vast majority of patients with and without lymphedema had un-
dergone unilateral breast surgery (92.3% and 94.1%, respectively). 
In both groups, the most common tumor type was invasive ductal 
carcinoma (94.1% in those with lymphedema and 96.2% in those 

without). The rate of patients with modified radical mastectomy was 
84.6% in the group of patients with lymphedema, while it was 85.3% 
in patients without lymphedema. The remaining patients in both 
groups had undergone breast conserving surgery and axillary lymph 
node dissection. Patients with and without lymphedema were similar 
in terms of demographic and clinical characteristics.

In the literature, the development of breast cancer related lymphedema 
was associated with advanced age, lower educational level, tumor size 
(tumor stage), the number of removed lymph nodes, the number of 
positive lymph nodes, and recurrent episodes of cellulitis (1, 5, 6, 8, 
9). The mean age of patients and the number of positive lymph nodes 
in patients with lymphedema was significantly higher in our study as 
compared to those without lymphedema. Educational level was signifi-
cantly lower in patients with lymphedema. The most common tumor 
stage was stage 2 in both groups, and there was no significant differ-
ence between the two groups in terms of tumor stage or the number 
of lymph nodes removed. There were no history or physical findings 
of cellulitis in both groups. Compatible with the literature; older age, 
lower education level, advanced tumor stage and the number of posi-
tive lymph nodes were associated with the development of lymphede-
ma. The logistic regression analysis revealed that none of these factors 
was independent risk factors. This result was attributed to the limited 
number of patients in our study.

Currently, the correlation between body mass index and lymphede-
ma is well defined (16, 17). A high body mass index leads to chronic 
venous insufficiency and impair lymphatic return, thereby result in 
lymphedema (16). A body mass index above 30 kg/m² increases the 
risk of lymphedema (18). In our study, the mean body mass index of 
patients with lymphedema was above 30 kg/m² and was significantly 
higher than those without lymphedema. In accordance with the litera-
ture, a positive correlation was identified between the development of 
lymphedema and body mass index. However, it was not identified as 
an independent risk factor on logistic regression analysis. The limited 
number of patients, as mentioned earlier, may have led to such a result.

Breast cancer related upper extremity lymphedema is associated with 
breast cancer treatment (5, 8). In the literature, the prevalence of lymph-
edema following axillary lymphadenectomy and axillary radiotherapy 
is reported as approximately 30%, although varying between 24% and 
49%. The difference in rates are related to the extent of axillary surgery 
and radiotherapy, different assessment methods, lack of standardization 
in diagnostic criteria, and differences in postoperative follow-up periods 
(6, 7, 19). In our study, 40.5% of patients who presented to our clinic 
with breast cancer were found to have upper extremity lymphedema. 
This rate in our study is consistent with the literature (6, 7).34
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Table 2. Correlation analysis between the presence 
of lymphedema and relevant factors

		  r  
		  (Spearman correlation  
		  coefficient)	 p 

Age	 0.27	 0.015*

Education duration	 0.25	 0.04*

Body mass index	 0.32	 0.003*

Tumor size	 0.27	 0.04*

Number of excised LNs	 0.14	 0.37

Number of positive LNs	 0.37	 0.009*

Postoperative CT	 0.18	 0.11

Postoperative RT	 0.40	 0.000*

LN: lymph node; CT: chemotherapy; RT: radiotherapy

*statistically significant

Table 3. Logistic regression analysis results on 
factors related to the presence of lymphedema

		  OR (%95 CI)	 p 

Age	 1.05 (0.98-1.14)	 0.15

Education duration	 0.92 (0.74-1.14)	 0.47

Body mass index	 1.14 (0.97-1.33)	 0.09

Tumor size	 1	 0.68

Number of positive LN	 1.21 (0.99-1.48)	 0.06

Postoperative RT	 7.09 (1.03-48.94)	  0.04*

LN: lymph node; RT: radiotherapy; OR: Odds ratio; CI: confidence interval

*statistically significant

Table 4. The differences in pre- and post-treatment 
arm volumes and volume differences between the 
two arms in patients with lymphedema (mean value ± 
standard deviation)

		  Pre-treatment	 Post-treatment	 p

Arm volume with  
lymphedema (mL)	 184.9±44.3	 163.9±41.8	 0.001*

Volume difference  
between two arms (%)	 32.4±22.5	 20.2±18.6	 0.000*

*statistically significant



Although there is a lifetime risk of developing breast cancer related lymph-
edema, approximately 80% of the cases occur within the first 3 years after 
treatment (5, 8, 19). In our study, lymphedema was detected at a mean 
of 5 years after breast surgery. This difference was thought to result from 
being overlooked by clinicians, lack of awareness among patients and lim-
ited number of lymphedema treatment centers in our country that lead 
to delays in both diagnosis and treatment of such patients.

Axillary radiotherapy may cause fibrosis in the lymph vessels and 
lymph nodes, disrupt lymphatic flow, and may trigger lymphedema 
(6). Similarly, postoperative chemotherapy may increase extracellular 
fluid volume with chronic inflammation, increase lymphatic load and 
result in lymphedema (20, 21). In our study, the rate of patients receiv-
ing postoperative radiotherapy was significantly higher in patients with 
lymphedema than those without. The rate of receiving chemotherapy 
was also higher in patients with lymphedema, but the difference was 
not statistically significant. Both postoperative radiotherapy and che-
motherapy were associated with lymphedema, but only postoperative 
radiotherapy was determined as an independent risk factor in logistic 
regression analysis.

Complete decongestive therapy is the most accepted and widely used 
method in lymphedema treatment (22, 23). The most important 
component of CDT phase 1 treatment is short-stretch compression 
bandaging. Several studies showed that efficient and effective re-
sults could be obtained in mild and moderate lymphedema without 
MLD component (22, 24, 25). In our study, 14 patients were treated 
with phase 1 components including education, skin care, exercise, 
and daily multi-layer short-stretch compression bandaging. After an 
average of 4.5 weeks of treatment, the differences between the two 
upper-extremity circumferences and volumes significantly declined 
as compared to pre-treatment values. In their study on 35 patients 
with breast cancer related lymphedema, Johansson et al. (25) applied 
compression bandage and manual lymphatic drainage in 17, while ap-
plying compression bandaging alone in 18 patients for 3 weeks. At the 
end of treatment, a 26% volume reduction was achieved in patients 
with compression bandaging alone. They determined that there was a 
slightly increase in volume decrease with the addition of MLD to treat-
ment, and stated that the maximum volume reduction in CBT treat-
ment was achieved by the application of compression bandaging alone 
(25). In our study, the patient’s upper limb volumes were decreased by 
18.6% at the end of treatment. The low reduction rate in our study as 
compared to Johansson et al. (25) was attributed to the small number 
of patients and differences in patient assessment methods. Andersen 
et al. (22) used Class 2 compression garments, education, skin care 
and exercise without MLD and compression bandaging in 21 patients 
with breast cancer-related unilateral lymphedema, while they applied 
additional MLD to the other 21 patients. The limb volumes signifi-
cantly decreased in both groups at the end of treatment; nevertheless, 
they emphasized that the addition of MLD did not have a significant 
contribution to volume reduction (22). We have also achieved a sig-
nificant decline in our patients by compression therapy alone, without 
MLD component.

Patients treated for breast cancer have a life-long risk for lymphedema. 
Advanced age, lower education level, obesity, tumor size, number of 
positive lymph nodes and postoperative radiotherapy were detected as 
factors associated with lymphedema. Postoperative radiotherapy was 
identified as an independent risk factor for the development of lymph-
edema. Acceptable results are obtained in lymphedema treatment with 
patient education, skin care, exercise and compression therapy.
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Original Article 

Introduction

Breast ultrasound (US) is a non-invasive, inexpensive modality without ionizing radiation. It is useful in the radiologic differentiation of 
solid-cystic lesions detected on mammography, especially in dense breasts. Although ultrasound has a high diagnostic accuracy, it has some 
limitations in distinguishing benign from malignant tumors. The lesions that cannot be differentiated as either benign or malignant by 
ultrasound require biopsy in order to obtain histopathologic diagnosis, 60-95% of which are diagnosed as benign. This leads to unneces-
sary disruption of patient comfort, patient anxiety and financial loss. That is why, noninvasive methods that can increase the sensitivity 
and specificity of mammography and ultrasound thereby reduce unnecessary biopsies of benign lesions are required (1-3).

Methods to improve the diagnostic specificity and accuracy of ultrasound without affecting its sensitivity in the evaluation of breast lesions 
have been investigated. Sonoelastography is a non-invasive ultrasound technique determining the stiffness of lesions and the probability of 
malignancy for that lesion. Malignant tissues are generally harder than benign tissues due to the diffuse desmoplastic reaction they contain. 
This method evaluates compressibility of the length between two specified points. Malignant lesions are usually harder in structure that 
represent as non-compressible lesions, while normal tissues with soft character and benign nature are compressible. This distance changes 
that represent compressibility is called “elastography” (4-7). 

The elasticity of the breast lesion is compared with that of the normal surrounding tissue for breast sonoelastography, and is scored from 
1 to 5. Since this scoring is a subjective method, an index known as the “strain ratio” is defined for semiquantitative determination of 
tissue stiffness. In addition to these, it has been determined that the fat tissue in the breast, normal glandular tissue, fibrous tissue, ductal 
carcinoma in situ and invasive ductal carcinoma all have different elastic modules and strain ratios (8).
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ABSTRACT

Objective: The study aimed to evaluate the influence of sonoelastographic strain ratio in distinguishing benign from malignant breast masses. 

Materials and Methods: Patients who were referred for diagnostic biopsy of a breast mass were examined by ultrasound and sonoelastography 
prior to percutaneous biopsy. Sonoelastography was performed twice by the same observer in the same session. The strain ratios (SR) were calculated 
for both measurements as well as the mean strain ratio. Results were compared with histopathologic findings. For each strain ratio, a threshold value 
was determined using a ROC analysis for the differentiation of benign and malignant masses. 

Results: After histopathological examination of 135 mass lesions in 132 female patients (mean age 48±12 years), 65 masses were diagnosed as be-
nign and 70 as malignant. According to the Tsukuba classification with 5 scores; 44 of 65 benign masses had scores of either 1 or 2 while 56 of 70 ma-
lignant lesions had scores of either 4 or 5. No benign lesion was classified as score 5, and no malignant lesion as score 1. The mean cut-off in the two 
ROC measurements in distinguishing benign from malignant lesions was calculated as 4.52. When a threshold value of 4.52 was used for the mean 
strain ratio: the sensitivity, specificity, PPV, NPV, and accuracy rates were determined as 85.5%, 84.8%, 85.5%, 84.8% and 85.2%, respectively.

Conclusion: The threshold value for strain ratio in the differentiation of benign and malignant masses was detected as 4.52, and a significant intra-
observer difference was not observed in this study. The diagnostic value of sonoelastograghy in distinguishing benign from malignant breast masses 
was higher in comparison to conventional ultrasound.

Keywords: Breast neoplasm, ultrasound, sonoelastography



The aim of this study was to evaluate the contribution of elastographic 
strain ratios in the distinction between benign and malignant breast 
masses.

Material and Methods

Our study was conducted at Ondokuz Mayıs University Faculty of 
Medicine Department of Radiology between October 2011-July 2013. 
A faculty ethics committee approval was obtained for this prospective 
study as well as informed consents from all participants. Patients who 
were referred for diagnostic biopsy of a breast mass were prospectively 
evaluated. The same physician performed the conventional ultrasound 
and sonoelastography evaluations prior to biopsy in all patients. The 
sonoelastography examination was held twice in the same session by 
the same radiologist and strain ratios were calculated for each study in 
order to evaluate intra observer agreement. Conventional ultrasound 
findings, both strain ratios and the mean strain ratio were recorded and 
compared with histopathologic results.

Ultrasound examinations were performed in a fairly low lightning ul-
trasound room. Patients were examined in the supine position. The 
examination was performed by using a digital ultrasound elastography 
device (Aplio XG SSA-790, Toshiba Medical Systems Corporation, 
Otawara, Japan) equipped with real-time elastography software and a 
8-MHz linear transducer.

Initially conventional ultrasound was performed in all patients to as-
sess the size, shape, border characteristics, posterior acoustic features, 
echogenicity, internal structure, and the presence of calcification in the 
lesion; the images of these features were recorded and lesions were clas-
sified according to the ultrasound ‘breast imaging, report and data sys-
tems’ (BI-RADS) categories. According to BI-RADS categorization, 
the threshold for benign and malignant distinction was considered as 
BI-RADS 3-4.

Sonoelastography measurements were performed immediately after 
conventional ultrasound. The ultrasound transducer was placed on the 
breast mass in the supine position, parallel to the long axis of the mass. 
The operator placed sonoelastography box over the lesion to be evalu-
ated after obtaining the complete ultrasonographic view of the breast 
lesion on the screen, and performed 5-6 consecutive compression-
decompressions in the anteroposterior direction. In eight lesions, the 
long axis of the mass was greater than the probe length therefore, the 
assessment was performed in a way to include the majority of the lesion 

and some normal adipose tissue. During the probe movement, gray-
scale ultrasound images of the mass were simultaneously visualized on 
the sonography screen. The ultrasound device automatically produced 
the sonoelastography images by comparing the two adjacent compres-
sion and relaxation frames that were obtained with continuous probe 
movement. The compression and relaxation curves were seen as curves 
above and below the base line on the elastography screen, respectively. 
The strain pattern in the resulting sonoelastography image was visually 
scored according to the Tsukuba scoring method defined by Itoh et al. 
(9) (Figure 1). Then, the strain ratio was calculated for the specified 
lesion. The strain ratio evaluation was made in the most appropriate 
relaxation curve with a sinusoidal shape. The strain ratio was obtained 
by comparing strain values of the lesion and normal tissue at a similar 
depth. The mean strain ratio was determined in the region of interest 
(ROI) that was depicted by the letter A placed over the mass. The ROI 
was drawn in a way that covered the entire lesion considering the areas 
with different firmness and presence of calcifications within the mass. 
In lesions that had a greater axis than the probe, the ROI was placed 
so that the mass can be covered almost entirely. Then, the letter B was 
placed in the adipose tissue adjacent to the ROI. The compression-
decompression process and strain ratio calculation was repeated twice 
for each patient. Finally, the strain ratio that reflected mass stiffness 
was calculated by the following formula: Strain ratio = B / A (Figure 2).

All patients underwent ultrasound guided 14G tru-cut biopsy on the 
same day after sonoelastography examination.

142 patients with 145 mass lesions were evaluated with sonoelastogra-
phy. Eight patients in whom the histopathologic examination results 
could not be obtained, and two patients with insufficient and unreli-
able histopathologic diagnoses (non-diagnostic) were excluded from 
the study. Overall, 135 solid lesions in 132 female patients formed the 
basis for the study group.

Statistical analysis
All statistical analyzes were performed with Statistical Package for the 
Social Sciences version 15.0 software package (SPSS, Inc.; Chicago, 
IL, USA). The quantitative data were compared by using the Student-t 
test and the qualitative data by the chi-square test. An ROC analysis 
was used to determine the optimal threshold value for strain ratio. 
Cross-table tests were performed to evaluate the diagnostic value of 
conventional ultrasound and sonoelastography by comparing their 
findings with the histopathologic results. Diagnostic sensitivity, speci-
ficity, positive predictive value, negative predictive value, and accuracy 
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Figure 1. a-e. According to the Tsukuba scoring system (a) ES-1 lesion coded entirely in green, indicates that the mass is soft (b) ES 2-mass 
coded in blue and green mosaic, indicates the heterogeneous distribution of soft-hard internal structure. c. ES3-mass is coded in blue 
in the center surrounded by green color, indicating that the central lesion is hard while has a softer outer structure (d) ES4-mass that is 
completely blue indicating that it is completely rigid and has a firm internal structure (e) ES5-blue coding on the mass and surrounding 
adjacent tissue covering an area larger than the size of the mass indicating rigid internal structure due to the desmoplastic reaction in both 
the mass and the surrounding soft tissue (9)



rates were calculated. The agreement between two strain ratios mea-
sured by the same person was evaluated by the concordance correlation 
coefficient statistics. The concordance of the two strain ratios in terms 
of differentiating malignancies was evaluated by the κ test statistic. Ac-
cording to Landis and Koch the kappa value;

<0 No agreement
0.0 - 0.20 Slight agreement 
0.21 - 0.40 Fair agreement 
0.41 - 0.60 Moderate agreement 
0.61 - 0.80 Substantial agreement 
0.81 - 1.00 Almost perfect agreement (10). 

Quantitative data were expressed as (AO ± SD). A p value less than 0.05 
was considered as statistically significant at the 95% confidence interval. 

Results

The mean patient age was 48±12 years (range 16-82 years). One hun-
dred thirty patients had one lesion each, one patient had 2, and one 
had 3 lesions yielding a total of 135 breast masses. The mean maxi-
mum diameter in the study group was 18±8 mm (range 6-50 mm), 
and the mean minimum diameter was 12±6 mm (range 3-40 mm).

Eighty lesions were localized in the right and 55 in the left breast. 
Thirty-seven of the masses in the right breast were benign and 43 were 
malignant, while 28 of the masses in the left breast were benign and 
27 were malignant. There were no significant differences between the 
right and left breasts in terms of malignancy.

Histopathologic examination revealed 65 benign masses, while 70 
were diagnosed as malignant (Table 1, 2).

Ultrasound findings were classified according to BI-RADS categoriza-
tion. Since biopsy is not indicated for BI-RADS 2 lesions and only 
patients who underwent biopsy were included in our study, they were 
not represented in this study. Within BIRADS 3 lesions, 1 was di-
agnosed as malignant and one BI-RADS 5 lesion was diagnosed as 
benign (Table 3).

Sonoelastography results
According to the Tsukuba scoring system consisting of five categories, 
44 of 65 benign lesions were Score 1 or 2. On the other hand, 56 of 
the 70 malignant lesions had a score of 4 or 5. There were no benign 
lesions within Score 5 lesions, or no malignant lesions within those 
with Score 1 (Table 4).

The mean strain ratio in both measurements and the overall mean 
were 2.8±1.7, 3.07±1.8 and 2.9±1.7 for benign masses, and 8.4±4.2, 
8.7±3.9 and 8.6±3.8 for malignant lesions, respectively (Figure 3, 4).

The mean strain ratios of malignant masses were significantly higher 
than benign masses in all three evaluations (p<0.0001).
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Table 1. Histopathology results of benign lesions

Histopathology Result	 Benign (n=65) 

Fibroadenoma	 41 (58.4%) 

Fibrotic breast tissue	 7 (10.8%)

Intraductal papilloma 	 6 (9.2%)

Fibrocystic change	 3 (4.6%) 

Fat necrosis	 2 (3.1%) 

Intramammarian lymph node 	 1 (1.5%) 

Lactational adenoma	 1 (1.5%)

Congested breast tissue 	 1 (1.5%)

Benign phyllodes tumor	 1 (1.5%)

Adenosis + apocrine metaplasia 	 1 (1.5%)

Subareolar abscess 	 1 (1.5%)

Table 2. Histopathology results of malignant 
lesions

Histopathology Result	 Malignant (n=70)

Invasive ductal carcinoma	 63 (88.6%)

Granulocytic sarcoma	 1 (1.4%)

Invasive papillary carcinoma	 1 (1.4%)

Malignant phyllodes tumor	 1 (1.4%)

Invasive lobular carcinoma	 1 (1.4%)

Ductal carcinoma in situ	 1 (1.4%)

Mucinous carcinoma	 1 (1.4%)

Breast carcinoma with neuroendocrine  
differentiation	 1 (1.4%)

Table 3. Histopathologic results according to BI-RADS 
categorization 

		  BI-RADS 3	 BI-RADS 4	 BI-RADS 5

Benign	 36	 28	 1

Malignant	 1	 23	 46

Total	 37	 51	 47

BI-RADS: Breast imaging, report and data systems

Figure 2. a, b. The method of strain ratio measurement. Strain ratio = 
Mean strain in breast adipose tissue (B) / mean strain in the mass (A)



For the first measurement, the threshold value in distinction be-
tween benign and malignant masses was found to be 4.60. When 
this threshold was used; the sensitivity, specificity, positive predic-
tive value (PPV) and negative predictive value (NPV) were detected 
as 84.1%, 83.3%, 84.1% and 83.3%, respectively. The threshold 
value in distinction between benign and malignant masses was 
found to be 4.65 for the second measurement. When this threshold 
was used; the sensitivity, specificity, PPV and NPV were found as 
83.8%, 83.6%, 83.8% and 83.6%, respectively. When the mean 
of the two measurements were taken, the threshold value in dis-
tinguishing between benign and malignant masses was found to 
be 4.52. This threshold value resulted in the sensitivity, specificity, 
PPV, NPV, and accuracy rates of 85.5%, 84.8%, 85.5%, 84.8% 

and 85.2%, respectively. When the ROC curves for these three val-
ues were considered together, the curves were found to be similar 
(Figure 5).

The κ value for the two strain ratio measurements was 0.82, which 
showed an almost perfect agreement between the two strain ratio 
measurements in the distinction between benign and malignant le-
sions. The concordance correlation coefficient between the two mea-
surements was determined as 0.87, with an almost perfect agreement 
(Figure 6).

The diagnostic accuracy rate of sonoelastography in predicting malig-
nancy was found to be higher when evaluated according to BI-RADS 
categories. Although strain ratio and elasticity scoring with five catego-
ries showed similar accuracy rates, the strain ratio values were found to 
have a higher sensitivity (Table 5).

When the mean strain ratio values were determined, 10 false positive 
and 10 false negative results were detected. Six of the false positive re-
sults were detected in patients with fibroadenoma, 2 in fibrotic breast 
tissue, 1 in fibrocystic change and 1 in fat necrosis.
Seven of the false-negative results were detected in patients with in-
vasive ductal carcinoma, one in malignant phyllodes tumor, one in 
granulocytic sarcoma, and one in mucinous carcinoma.40
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Figure 3. a, b. A 60-year-old female patient (a) Gray-scale ultrasound 
revealed a 8x5 mm in size, well-circumscribed, homogeneous mass 
in the right breast at 3 radius within 2 cm of the nipple, BI-RADS 
3 (b) The strain ratio on elastography is measured as 1.46 with an 
elasticity score of 1. This mass was considered as benign due to 
sonoelastography features and was diagnosed as fibroadenoma on 
histopathologic evaluation

Figure 5. ROC curve for the first threshold value of 4.6 (AUC, 0.908; 
p<0.001) (blue). ROC curve for the second measurement threshold 
value of 4.65 (AUC, 0.918; p<0.001) (red). ROC curve for two 
measurement’s mean threshold value of 4.52 (AUC, 0.926; p<0.001) 
(black). Significant differences were not seen between the AUC 
values of the measurement methods

Figure 4. a, b. A 52-year-old female patient (a) Gray-scale ultrasound 
showing a 20x15 mm in size, irregular bordered, heterogeneous 
lesion with posterior acoustic shadowing mass evaluated as BI-
RADS 5 in the left breast at 9 radius within 3 cm from the nipple (b) 
Elastogram strain ratio was measured as 7.47 with an elasticity score 
of 5. This mas wass evaluated as malignant by its sonoelastography 
features and was diagnosed as invasive ductal carcinoma after 
histopathologic examination

Table 4. Histopathologic results according to Tsukuba Scoring

		  Score 1	 Score 2	 Score 3	 Score 4	 Score 5	 Total

Benign	 21 (%32)	 23 (%35)	 15 (%23)	 6 (%9)	 0 (%0)	 65

Malignant	 0 (%0)	 3 (%4)	 11 (%16)	 25 (%36)	 31 (%44)	 70

Total	 21 (%16)	 26 (%19)	 26 (%19)	 31 (%23) 	 31 (%23)	 135



Discussion and Conclusions

The first and the most appropriate imaging method to assess the breast 
in women with breast-related symptoms is mammography (11). Ul-
trasound is the most commonly used method to complement mam-
mography, malignancy can be detected with high sensitivity. However, 
the low specificity of this method is a significant problem. Thus, a 
biopsy is performed for lesions that cannot be differentiated between 
benign or malignant in order to obtain a histopathologic diagnosis. 
50- 60% of biopsied lesions are diagnosed as benign, leading to unnec-
essary disruption of patient comfort, anxiety and financial loss (12). 
Although MRI is a valuable method used in breast imaging, it is an 
expensive method for screening with low specificity (13, 14). Studies 
on a new ultrasound technique, sonoelastography, have been done in 
recent years in order to differentiate benign and malignant lesions of 
the breast in a non-invasive manner with higher sensitivity and speci-
ficity. The firmness of tissues can be displayed in real time with differ-
ent color codes by sonoelastography, and a qualitative visual scoring 
can be performed. In qualitative sonoelastography, the elastography is 
shown in B-mode sonography with a color range between green (soft 
tissue) and blue (hard tissue). In addition, a strain ratio is calculated by 
using the obtained elasticity map, by dividing the strain value of the 
normal tissue to that of the lesion, thereby allowing a semiquantitative 
measure of the lesion’s stiffness (15-17).

Many studies reported a higher specificity in sonoelastography in con-
trast to a higher sensitivity in conventional ultrasound. In the study of 
281 lesions in 267 patients, Sohn et al. (18) used the six-category ma-
lignancy scoring in order to evaluate the sensitivity and specificity of 
conventional ultrasound. They determined the sensitivity of conven-
tional ultrasound as 98.2% and the specifity as 44.1%, while if con-
ventional ultrasound and sonoelastography were used in conjunction 
the sensitivity was determined as 89.1% and the specifity as 50.5%. 

This result suggested that the sonoelastography scoring system is a 
method that increased the specificity of conventional ultrasound (18).

In their study with 100 lesions in 100 patients, Cho et al. (19) detected 
the sensitivity as 100% and specificity as 33% with a cut-off value 
between conventional ultrasound BI-RADS categorization category 3 
and category 4a. In contrast, when the cut-off value for sonoelastogra-
phy score of 2 and scored 3 were used, they determined the sensitivity 
as 82% and specificity as 84%.

In their study with 111 lesions in 111 patients, Itoh et al. (9) reported 
the sensitivity as 96.2% and specificity as 62.7%, with a cut-off value 
between conventional ultrasound BI-RADS categorization category 3 
and category 4, while the sensitivity was 71.2%, and specificity was 
96.6% with a cut-off value of BI-RADS category 4 and category 5. 
In contrast, when the cut-off value between sonoelastography scores 3 
and 4 were used, they determined the sensitivity as 86.5% and specific-
ity as 89.8% (9).

Okar Atabey et al. (20) evaluated 96 patients with 110 lesions by US 
elastography and used the 5 score system. For US elastography, the 
specificity was reported as 83%, sensitivity 89%, positive predictive 
value 79% and negative predictive value 91%.

In our study, when the threshold value for conventional ultrasound 
was accepted as BI-RADS 3 to 4, the sensitivity was found to be 98.5% 
and the specificity 56.2%. For sonoelastography, the selected threshold 
value was score 3, yielding a sensitivity of 80.0% and specificity of 
90.8%. According to these values, in accordance with the literature, 
the sensitivity of conventional ultrasound was higher than that of so-
noelastography, while the specificity of sonoelastography was higher as 
compared to US. However, selecting different threshold values changes 
sensitivity and specificity values​​.

Different threshold values were calculated in previous studies using 
strain ratio and in most of these studies, the sensitivity of strain ratio 
was found to be higher than the scoring system, while specificity was 
higher in the scoring system. Kumm et al. (21) studied 310 lesions in 
288 patients according to the elastography scoring system with a thresh-
old score between 2 and 3, and determined the sensitivity as 76% and 
specificity as 81%. In the same study, with a threshold of 4.5 for strain 
ratio, the sensitivity was reported as 79%, and specificity as 76%. Based 
on these values, it was concluded that the sensitivity of strain ratio was 
higher while specificity was higher in the scoring system (21). Parajuly et 
al. (22) studied 342 lesions in 325 patients according to the elastography 
scoring system with a threshold score between 3 and 4, they found the 
sensitivity as 77.7% and specificity as 96.2%. In the same study, with a 
threshold of 3.54 for strain ratio, the sensitivity was reported as 94.5%, 
and specificity as 94.3%. Stachs et al. (23) studied 224 lesions in 215 41
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Table 5. Comparison of conventional ultrasound and sonoelastography values 

Test		  Sensitivity (%)	 Specifity (%)	 PPD (%)	 NPD (%)	 Accuracy (%)

BI-RADS (for category 4-5)	 98.5	 56.2	 71.1	 97.2	 77.7

Elasticity Score (for score 4- 5)	 80.0	 90.8 	 90.3 	 80.8 	 85.2

Mean strain ratio		  85.5	 84.8	 85.5	 84.8	 85.2

BIRADS: Breast imaging, report and data systems; PPD: Positive predictive value; NPD: negative predictive value

Figure 6. Bland-Altman: Concordance between the two 
measurements. There seems to be a substantial agreement 
between the two measurements except for a few cases



patients according to the elastography scoring system with a threshold 
score between 3 and 4, they found the sensitivity as 87.9% and specific-
ity as 73.1%; while with a threshold of 2 for strain ratio, the sensitiv-
ity was reported as 90.7%, and specificity as 58.2%. When Yağtu et al. 
(24) evaluated 76 lesions of 76 patients, with a cut-off value of 4.0 they 
reported the sensitivity as 83.3%, specificity 76.9%, positive predictive 
value 62.3%, and negative predictive value as 90.7%. When the strain 
pattern cut-off was accepted as score 4 and 5, the sensitivity was 42.7%, 
specificity 94.2%, positive predictive value 77.2%, and negative predic-
tive value was 78%. If conventional ultrasound findings were assessed in 
combination with elastographic strain ratio, the sensitivity was 87.5%, 
specificity 71.1%, positive predictive value 58.3%, and negative predic-
tive value was 92.5% (24).

Various studies in the literature detected a threshold between 2 and 
4.5. In a study on 201 lesions in 201 patients, Fischer et al. (25) ad-
opted the strain ratio threshold as 2.27. Yerli et al. (16) evaluated 71 
patients with 78 lesions, and the strain ratio threshold used in that 
study was 3.52. In our study, when the threshold value of 4.52 was 
used for sonoelastography strain ratio measurements, the sensitivity 
was 85.5%, specificity 84.8%, positive predictive value 85.5%, nega-
tive predictive value 84.8% and the accuracy rate was 85.2%. Accord-
ing to these values, similar to the literature, the specifity of sonoelas-
tography scoring system was higher than that of the strain ratio, while 
the sensitivity of strain ratio was found to be higher than that of the 
scoring system.

In the study on interobserver compliance by Yoon et al. (26), 53 pa-
tients with 65 lesions were evaluated. The compliance according to 
elasticity score was reported as κ=0, 46, and it was shown to increase 
to κ = 0.79 when the strain ratio and elasticity score were evaluated 
in combination (26). In our study, interobserver assessment was not 
performed but intraobserver agreement of measurements performed 
by the same person was assessed. The κ value was detected as 0.82 
revealing an almost perfect agreement. 

Ten false negative results were detected in our study. The strain ratio of 
the six invasive ductal carcinomas with false negative results was equal 
to or greater than 3.5. One of the false-negative results was a muci-
nous carcinoma that was previously reported to be soft in consistency 
(27). The size of the granulocytic sarcoma patient with a false negative 
result was 5 cm, and it is known that as the size increases the feasi-
bility and accuracy of elastography decreases, additionally that lesion 
contained necrotic areas on pathologic examination. Two of the false 
positive diagnoses were pathologically diagnosed as fibrotic breast tis-
sue, this could be due to the hardness caused by fibrosis. Similarly, the 
six fibroadenomas with false positivite results could have been caused 
by the excess stromal fibrotic component of some fibroadenomas. In 
addition, five fibroadenoma patients with false-positive results were 
over 40 years of age, and the cause of false-positive results in these 
patients may be the presence of calcifications that cannot be displayed 
by ultrasound (27, 28).

The lack of diversity of malignant lesions due to the small number of 
lesions is a limitation of our study. In addition, lack of interobserver 
evaluation creates another limitation.

According to our study, although the sensitivity of conventional ul-
trasound was higher, the specificity of sonoelastography in both the 
scoring system and the strain ratio were significantly higher. These 

results imply that sonoelastography is a simple, noninvasive and rap-
id diagnostic method that can provide a diagnostic contribution to 
conventional ultrasound by increasing specificity. It also may help in 
classification of BIRADS 3 solid mass lesions as either BIRADS 2 or 
4. This might in turn reduce the rate of unnecessary biopsies, reduce 
anxiety in patients and may contribute to lowering biopsy costs. Sono-
elastography is not a method to replace conventional breast ultrasound 
for detecting breast cancer, but may complement conventional breast 
US by increasing its diagnostic power.
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Case Report

Introduction

Dermatofibrosarcoma Protuberans (DFSP) is a rare tumor of intermediate malignancy. Alteration in Thrombocyte Growth Factor β chain 
(TGF-β) is held responsible in its pathogenesis. It was first described by Darier and Ferrand in 1924 as a “progressive and recurrent derma-
tofibroma”, and in 1925 it was named as DFSP by Hoffman (1, 2). Clinically it is usually seen as a small red-brown nodule localized in the 
dermis. As the lesion progresses, it forms swelling on the skin surface, infiltrates through subcutaneous adipose tissue, muscles and bones 
thus forming a multinodular, hard, fixed mass with ulcerated and hemorrhagic areas (3, 4). Recurrence has been reported in some cases 
despite wide local excision (3). Magnetic resonance imaging and computerized tomography are useful methods for detecting local recur-
rence (5). Distant metastasis of DFSP is rare. Its standard treatment is excision of the lesion with wide surgical margins. Chemotherapy 
and radiotherapy play a limited role. Radiotherapy is only recommended in cases with positive surgical margins (6).

Case Presentation

A 44-year-old female patient of foreign nationality was referred to our clinic with a mass on her right breast. Her physical examination 
revealed a 8x5.5 cm mass showing multilobular nodules and ulceration on the skin surface in the lower inner quadrant of her right breast. 
Bilateral mammography revealed a hyperdense, 7.5x6.5 cm well-demarcated, lobulated mass in the right breast, which caused nodules on 
the lower para-areolar portion of the breast skin (Figure 1). On ultrasound, the same lesion was heterogenous and hypoechoic. Bilateral 
dynamic contrast-enhanced magnetic resonance imaging was performed for preoperative staging and to rule out any accompanying le-
sions, which showed a 7.5x6.5 cm mass in the right breast and was interpreted as malignant. There were no axillary lymphadenopathy 
on both clinical and radiologic examinations. A core needle biopsy had been performed prior to her referral to our center, which revealed 
a ‘spindle cell lesion’. The patient underwent simple mastectomy. On macroscopic examination, the skin over the lesion appeared ulcer-
ated and necrotic. There was a well-defined solid mass which was pale white-tan on the cut surface (Figure 1). Microscopic examination 
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ABSTRACT

Dermatofibrosarcoma protuberans is a slow-growing, local aggressive fibrous tumor of the subcutaneous tissue, frequently seen in the proximal 
extremities and the trunk. Its occurrence in the breast is very rare. Herein, we present a female who presented with a breast mass, and aim to discuss 
pathological features and differential diagnosis of dermatofibrosarcoma protuberans. A 44-year-old female presented to our clinic with a mass on her 
breast. Physical examination revealed a 8x5.5 cm mass with multilobular nodules on the skin in the lower inner quadrant of her right breast. Her 
mammography revealed a hyperdense, 7.5x6.5 cm, well-demarcated, lobulated mass in the right breast, which caused nodules on the lower para-
areolar portion of the breast skin. There was no axillary lymphadenopathy on both clinical and radiologic examinations. A core needle biopsy had 
been performed prior to her referral to our center, which revealed a ‘spindle cell lesion’. The patient underwent simple mastectomy. On macroscopic 
examination; the skin over the lesion appeared ulcerated, and there was a well-defined solid mass, which was pale white-tan on the cut surface. 
Microscopic examination revealed monotonous spindle cell proliferation arranged in storiform pattern within the collagenous stroma with irregular 
extensions into deep adipose tissue. There were no necrosis or nuclear pleomorphism. The mitotic rate was 2-3/10 HPF. Immunohistochemically 
tumor cells showed diffuse CD34 positivity, and S100, EMA and SMA negativity. Based on histopathological and immunohistochemical findings, 
the lesion was diagnosed as dermatofibrosarcoma protuberans. Local recurrence is expected in 20-50% of these cases. Its treatment requires complete 
surgical excision with wide margins. Distant metastases, although rare, have been reported.
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revealed monotonous spindle cell proliferation arranged in storiform 
pattern within the collagenous stroma (Figure 2). The lesion showed 
irregular extensions into deep adipose tissue (Figure 3). Necrosis and 
nuclear pleomorphism were not detected. The mitotic rate was 2-3/ 
10 HPF. Immunohistochemically tumor cells showed diffuse positivity 
for CD34 (Figure 2-inset) and negativity for S100, EMA and SMA. 
Based on histopathological and immunohistochemical findings, the 
lesion was diagnosed as dermatofibrosarcoma protuberans. For this 
study, written informed consent was obtained from the patient.

Discussion and Conclusion

Dermatofibrosarcoma Protuberans is a local aggressive soft tissue 
sarcoma derived from the dermis. Local recurrence is expected in 
20-50% of cases, usually within the first 3 years after excision (7-
9). It can rarely metastasize by hematogenous and lymphatic route 
(3, 7). Brain, bone and heart metastases have been reported (8, 
9). Distant metastases typically occur only after recurrences. Due 
to the significant role of surgical margins on local recurrence and 
metastasis, safe surgical margins are reported to be as wide as 4-5 
cm (10, 11). In our case, simple mastectomy was performed and 
the distance from the tumor to the fascia was 4.5 cm. In one of 
the largest series in the literature, the 5-year and 10-year mortality 
rates were reported to be less than 2% and 3%, respectively (3). 
The patient is being followed-up for 9 months with no recurrence.

Microscopically, the tumor consists of uniform fibroblasts prolifera-
tion arranged in a storiform or chartwell pattern with mild nuclear 
pleomorphism and low mitotic activity (2-3 mitosis/10 HPF). Inflam-
matory cells, xanthoma cells and giant cells can rarely be detected in 
the tumor. The tumor can also have focal myxoid and fibrosarcoma-
tous areas, and the local recurrence rate in such cases is reported to be 
high (8, 9). In our case, the tumor did not contain myxoid or fibro-
sarcomatous areas. 

The most important entity in the differential diagnosis of DFSP is 
dermatofibroma. Prominent storiform pattern, increased mitotic ac-
tivity and CD34 positivity in tumoral cells are not detected in derma-
tofibroma. Dermatofibroma is a tumor of the dermis, whereas DFSP 
frequently infiltrates the subcutaneous adipose tissue. Our case was 
distinguished from dermatofibroma with its prominent storiform pat-
tern, increased mitotic activity (2-3/10 HPF) and diffuse positive im-
munohistochemical staining for CD34 (8, 9, 12). CD34, which is a 
myeloid progenitor cell antigen, is an important marker for the diag-
nosis of DFSP. It is found in endothelial cells; therefore, all vascular 

lesions show positive staining for CD34. Its presence has also been de-
scribed in many fibroblast like cells. For these reasons, CD34 is an im-
portant antigen in the differential diagnosis of DFSP (6, 8, 9, 12, 13).

Bednar tumor is known as the pigmented variant of DFSP, and it has 
similar morphologic properties with DFSP. The only difference is pres-
ence of melanin containing dendritic cells in the Bednar tumor. These 
dendritic cells show positive immunostaining for HMB-45 and S100 
(8, 9, 12). Our case was immunohistochemically negative for S100.

Another important tumor in the differential diagnosis of DFSP is ma-
lignant fibrous histiocytoma (MFH). Marked nuclear pleomorphism, 
increased mitotic activity and necrosis are detected in MFH, and the 
tumor cells are negative for CD34 (5).

Our case was differentiated from leiomyoma and leiomyosarcoma by 
immunohistochemical positivity for CD34 and negativity for SMA, 
along with its morphological characteristics. These features combined 
with the storiform growth pattern and irregular borders of the tumor 
helped in distinguishing this tumor from myofibroblastoma. A spindle 
cell sarcoma was ruled out due to the absence of marked nuclear atyp-
ia, pleomorphism, high mitotic activity, necrosis and the presence of 
CD34 positivity (8, 9).

Figure 1. Macroscopic and radiologic (bilateral mammography) 
images of the lesion

Figure 3. Lesion showing extensions into the adipose tissue, low 
magnification view

Figure 2. Monotonous spindle cell proliferation arranged 
in storiform pattern within the collagenous stroma. Inset: 
Immunohistochemical positive staining for CD34 in tumor cells
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In conclusion, breast skin is a rare location for DFSP. Its definite di-
agnosis relies on histopathologic examination. Differential diagnosis 
includes various benign and malignant spindle cell lesions such as 
dermatofibroma, leiomyoma, myofibroblastoma, MFH and leiomyo-
sarcoma. Diffuse positive immunohistochemical staining for CD34 is 
an important finding supporting the diagnosis of DFSP. Excision with 
wide margins is suggested due to high rates of local recurrence. Al-
though very rare, distant metastasis can also be encountered. Clinical 
follow-up once in 6 months in the first 5 years, and once a year in the 
following 5 years is recommended in patients with DFSP (13).
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Case Report

Introduction

Metaplastic Breast Cancer (MBC) constitutes 0.2% of all breast cancers and was first described in 1974 by Huvos et al (1). It is usually 
seen in women over the age of 50 and they usually present with a large tumor size. There are no specific radiologic findings. Wargotz et 
al. (2) grouped MBC into five classes:

1. Carcinosarcoma,

2. Matrix-producing carcinoma,

3. Spindle-cell carcinoma,

4. Squamous cell carcinoma,

5. Osteoclastic giant cell carcinoma

Metaplastic Breast Cancer has been re-classified by the World Health Organization (WHO) in 2012 into seven groups. The detailed clas-
sification is presented in the following section of our article (Table 1). In the literature, they are reported to have a more aggressive course 
and worse prognosis as compared to ductal carcinoma (3).

Case Presentation

A 74-year-old female patient was referred to our breast surgery unit due to a lump on her right breast that has been noticed 2 months 
ago and has been rapidly growing since then. There was no family history of breast cancer. On physical examination, there was a 10 cm 
lobulated mass in the right breast extending from approximately 2 cm superior to the nipple to the upper quadrants, accompanied by 
necrosis and ulceration of the overlying skin (Figure 1).

Mammography revealed an oval, 81x62 mm in size, regular bordered mass in the right breast upper-middle segment. In addition, a second 
irregular bordered, 35x32 mm in size mass was superposed over this lesion (Figure 2). Ultrasound imaging showed an irregular bordered 
hypoechoic lesion, 22x25 mm in size, 3 cm away from the nipple at 12 o’clock position of her right breast.

Ultrasound guided tru-cut biopsy of the lesion was performed, which revealed metaplastic carcinoma (with squamous carcinoma compo-
nent). The patient who did not manifest any distant metastases underwent modified radical mastectomy.

The macroscopic evaluation displayed a 16.5x11 cm in diameter mastectomy specimen with skin ellipse that is 18x12x4.5 cm in size, and 
a 9x8.5x4.5 cm in size, gray-yellow-white on cut-surface, hard tumor with ulcerations that protrudes 2.7 cm out of the skin.
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ABSTRACT

Metaplastic Breast Cancer (MBC) is a term referring to a heterogeneous group with malignant epithelial and mesenchymal tissue components. 
MBC is a rare disease, accounting for 0.2% of all breast cancers. Most MBC are triple negative cancers with poor prognosis and an aggressive clinical 
course. Herein, we aimed to present a 74-year-old patient with metaplastic breast cancer along with clinical, radiologic and pathologic properties.
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On histopathologic examination: Metaplastic carcinoma (with 
squamous cell carcinoma component), tumor size: 9x8, 5x4, 5 cm, 
GRADE: 3 (according to modified Bloom Richardson, tubule forma-
tion: 3, Pleomorphism: 3, Mitosis: 3) ER (Estrogen Receptor): 70% 
weak positive, PR (Progesterone Receptor): Negative, CerbB2: Nega-
tive (staining score: 1+), Ki67: 400/1000, P53: 30% positive. 

E-Cadherin: Positive, CK5 / 6: Focal positive, EGFR (Epidermal 
Growth Factor Receptor): Weak-positive, CD31: Positive in endothe-
lial and tumor cells.

Axillary dissection material revealed 2 metastatic lymph nodes and 24 
benign reactive hyperplasia.

There were no postoperative complications. The patient received ra-
diotherapy (RT) + hormonotherapy (HT) according to the multi-
disciplinary meeting decision.

The re-evaluation of all these findings; initially noticing a palpable 
breast lesion, which expanded into a lesion with skin ulceration and 
immunohistochemical CK5/6 positivity excluded skin squamous car-
cinoma, and led to a diagnosis of metaplastic breast cancer (with squa-
mous component). An informed consent was obtained and the patient 
was notified of the case report. 

Discussion and Conclusions

Metaplastic Breast Cancer was re-classified by the WHO in 2012. It is 
usually detected in the 5th decades. Due to their propensity for rapid-
growth, they are generally large on admission (tumor diameter 1-20 
cm). A tumor size less than 4 cm is accepted as a good prognostic 
factor (4). Several cases originating from fibroadenoma or phyllodes 
cystosarcoma have been reported (5). Axillary lymph node metastasis 
is rare in this entity, 25-30%. Lymph node involvement is less than 
that of adenocarcinoma (6, 7). The risk of distant metastases is higher 
than that in adenocarcinoma. The lungs and bones are the most com-
mon sites for distant metastases.

Although there are no specific findings on mammography and ultra-
sound, radiologic findings vary depending on the components con-
tained in the lesion. On mammography, they are usually visualized 
as well-defined, lobular-contoured masses. On US, they are seen as a 
mass with cystic components showing complex internal echogenicity. 
On MRI, they appear iso-hypointense compared to glandular tissue on 
T1-weighted, and hyperintense depending on the mucoid content and 
necrotic component on T2-weighted images (8).

Histopathologically they are within the group of triple negative tu-
mors. They stain negative for HER2 and hormone receptors (ER, PR), 
and cerbB2 oncogene expression is low (9, 10). The p63 gene that 
plays a significant role in epithelial proliferation and differentiation 
was reported to be significantly high in metaplastic breast carcinomas. 
αB -crystalline known as the heat-shock protein was also suggested as 
a marker for metaplastic breast carcinomas. The high expression of this 
protein in the tumor tissue indicates a poor prognosis (11).

Although it is reported that modified radical mastectomy and breast-
conserving therapy both result in identical results in appropriate cases, 
there is an inclination for performing modified radical mastectomy 
due to the large tumor size and the high rate of local recurrence. The 
5-year survival rate is 40%, and local recurrence rate is reported to be 
35-62% in the first 2-5 years (12). For adjuvant treatment, anthracycline 
containing chemotherapy regimens are considered to be more effective 
(13). Radiotherapy has an important role in adjuvant treatment. MBC 
spreads by lymphatic and hematogenous routes. Hematogenous spread 
is more frequent especially in the sarcomatoid spectrum dominant types. 
In various retrospective studies, tumor size is reported to be a more im-
portant prognostic criterion than lymph node involvement, and that the 
type of metaplasia is not correlated with prognosis. 48
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Table 1. Metaplastic breast carcinoma WHO 2012 
classification

1-	 Low grade adenosquamous carcinoma

2-  	Fibromatous-like metaplastic carcinoma

3-	 Squamous cell carcinoma

4-	 Spindle cell carcinoma

5-  Metaplastic carcinoma with mesenchymal differentiation 

	 a)	 Chondroid differentiation

	 b)	 Osseous differentiation 

	 c)	 Other types

6-	 Mixed type metaplastic carcinoma

7-  Myoepithelial carcinoma

WHO: World Health Organization

Figure 1. Preoperative image of the breast 

Figure 2. Mammography; oval shaped, regular bordered lesion and 
a second superposed irregular bordered lesion



In conclusion, this is a rare type of tumor and in accordance with 
the literature, our patient presented with rapid growth and a large 
tumor size. They usually present with larger tumor size, less lymph 
node involvement, higher histologic grade and less hormone re-
ceptor positivity as compared to invasive ductal carcinoma. San-
guinetti et al. (14) indicated that tumor size has a major effect on 
the outcome. Its treatment should be more aggressive than invasive 
ductal carcinoma because of the higher rates of local recurrence and 
metastasis (15). The 5-year survival rate is 40%, and the prognosis 
is dismal.
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Letter to the Editor

Dear Editor,

We have noticed that there is a significant offer of products on the web promising a breast enhancing effect.  

Besides dietary supplements (1, 2), our attention was caught by some cosmetic products which proposedly act by capturing fat from 
food sources and store them in the breast (3). A major group of plant based dietary supplements that is on the market includes Pueraria 
Mirifica as the active ingredient (4, 5), and although there are only a few studies in the literature concerning the estrogenic activity of this 
plant extract including even an antitumor effect delineated in an in vitro study (6), there is no data concerning the safety and efficacy of 
this product except one study on the lipid profile and biochemical markers of bone turnover rates in healthy postmenopausal women (7). 
Moreover, despite the misleading advertisements, the active ingredient has not yet been approved by the FDA, as the lack of evidence is 
clearly delineated in the FDA report (8, 9).

Indeed, in the literature we have not been able to find any study on its effectiveness as well as the consequent alteration of breast pattern 
and, more importantly, its impact on the interpretation of diagnostic images. However, we found many comments in some women forum 
about cosmetic outcomes, mentioning an average one-breast size increase, as well as volume loss after stopping application, with no other 
appreciable effect (10).

Assuming the real effectiveness of such products, here not questioned, we believe it would be appropriate to initiate some clinical studies 
to assess how the unnatural accumulation of fat could change the appearance of the breast structure along with its impact on breast imag-
ing in terms of challenges in comparative interpretation with previous studies. Regardless of the results of future studies, it is crucial to 
annotate the use of these products in women’s medical history as well as warn them about their possible side effects.
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