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Mammotome biopsy is an effective, minimally invasive, novel technique used in the verification of 
breast lesions. 
the aim of the study was to assess the value of ultrasound-guided vacuum-assisted core needle biopsy 
(mammotome biopsy) in the diagnostics and treatment of nodular breast lesions, considering own data. 
Material and methods. Analysis comprised 1183 mammotome biopsies under ultrasound control 
performed in 1177 female patients during the period between 2000 and 2010, at the Regional Clinic 
for Early Diagnostics and Treatment of Breast Lesions, I Chair and Department of General Surgery, 
Jagiellonian University, Collegium Medicum. 
Results. The average patient age amounted to 41.7 years. The size of the investigated lesions ranged 
between 4 and 65 mm (mean – 12 mm). The histopathological examination result was as follows: fi-
brocystic lesions (n=285), adenofibroma (n=477), adenosis sclerosans (n=188), hyperplasia without 
atypy (n=58), phyllode tumor (n=2), papilloma (n=14), hamartoma (n=1), atypical hyperplasia (n=25), 
in situ ductal carcinoma (n=4), in situ lobular carcinoma (n=5), infiltrating ductal carcinoma (n=114), 
infiltrating lobular carcinoma (n=4), non-diagnostic result (n=6). The histopathological diagnosis was 
obtained in 99.5% of cases. Patients diagnosed with atypical hyperplasia or cancer were qualified for 
surgery, according to accepted standards. The presence of a hematoma was the most common compli-
cation after the biopsy, observed in 16.5% of patients. 
conclusions. The obtained results confirmed the high value of ultrasound-guided biopsies in the 
diagnostics of nodular breast lesions. The method is safe, minimally invasive, with few complications, 
providing a good cosmetic effect. In case of benign lesions with a diameter of less than 15 mm the 
mammotome biopsy enables to completely excise the lesions, being an alternative to open surgical 
biopsies. The mammotome biopsy should become the method of choice considering the diagnostics of 
nodular breast lesions. 
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Vacuum-assisted core needle biopsy (mam-
motome biospy) is a minimally invasive, novel 
technique used in the diagnostics and treat-
ment of focal breast lesions. The first biopsy 
was performed on August 5, 1995 in Denver, 
USA. Since 1996, the above-mentioned has 
been used in Europe and in Poland – 1999 
(1). 

The examination consists in the collection 
of a few to several breast parenchyma samples 
by means of a rotating needle connected to a 
vacuum generating device. The obtained mate-

rial is automatically aspirated without the 
need to remove the needle. Depending on the 
character of the bioptate lesions the examina-
tion can be performed under ultrasound or 
mammography control (stereotactic biopsy), 
and even magnetic resonance (2).

Due to the numerous advantages, mam-
motome biopsy has become a commonly used 
procedure in the diagnostics of nodular breast 
lesions (3, 4). The most important include 
safety, good patient tolerance and minimal 
invasiveness. The above-mentioned biopsy 
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does not require patient hospitalization, leav-
ing a small scar without the need for sutures, 
and does not deform the breast. 

The duration of the procedure is relatively 
short and the patient can quickly return to 
active work. As shown by numerous studies 
mammotome biospy is primarily a diagnostic 
method. The above-mentioned biopsy is indi-
cated in case of the presence of nodular breast 
lesions requiring histopathological verification 
(5). In selected cases, its therapeutic value 
should also be underlined. Due to the fragmen-
tation of the material and inability to pre-
cisely determine the margin of removed tissues 
it should not be performed when suspecting 
malignant lesions. In case of the benign nature 
of breast lesions mammotome biopsy is an 
interesting, minimally invasive alternative to 
open surgical biopsies. 

The patient does not require special prepa-
ration except for blood group and coagulation 
parameters. The following mammotome bi-
opsy complications are possible: skin ecchymo-
sis, hematomas at the site of the biopsy, pain, 
and skin and pectoral muscle damage. Litera-
ture data also mentioned isolated cases of 
pneumothorax and infectious complications. 
The limitation of the method may include the 
high cost of equipment and inexperience of the 
physician performing the biopsy. 

The aim of the study was to assess the 
value of ultrasound-guided vacuum-assisted 
core needle biopsy (mammotome biopsy) in the 
diagnostics and treatment of focal breast le-
sions, considering own data. 

MATERIAL AND METHODS

Analysis comprised 1183 mammotome bi-
opsies under ultrasound control performed in 
1177 female patients during the period be-
tween 2000 and 2010, at the Regional Clinic 
for Early Diagnostics and Treatment of Breast 
Lesions, 1st Chair and Department of General 
Surgery, Jagiellonian University, Collegium 
Medicum. All patients had a previously per-
formed breast ultrasound, and those over the 
age of 40 years, mammography. An ultrasound-
guided vacuum-assisted needle biopsy system 
was used, equipped with a special knife used 
for the sampling of breast parenchyma in the 
form of rolls of 20x3 mm in size. 10G (Encor) 
and 11G (Mammotome) diameter needles were 

used. Before the biopsy, blood group and co-
agulation parameter examinations were 
evaluated. The procedure was performed un-
der local 1% lidocaine solution anesthesia. The 
duration of the procedure ranged between 10 
and 20 minutes. After the biopsy a routine 
pressure dressing was placed for a period of 
24 hours. All histopathological samples were 
performed at the Department of Pathology, 
Jagiellonian University, Collegium Medi-
cum. 

Patients with ultrasonographically con-
firmed focal breast lesions (hypoechogenic 
solid lesions, distortion of breast parenchyma, 
or complex cysts) were qualified for the biopsy, 
belonging to group IVa –V, according to BI-
RADS classification, and in selected cases to 
group BIRADS III (family history of breast 
lesions, fear of the patient). In case of lesions 
with low ultrasonographic risk of malignancy 
and size < 15 mm, the procedure was aimed at 
their complete excision. In case of large lesions 
or those suspected of malignancy the intention 
of the biopsy was to obtain histopathological 
verification necessary to qualify for surgery, 
plan optimal treatment, including induction 
systemic therapy. When planning conservative 
treatment preceded by induction chemothera-
py, and in case of suspicious lesions, less than 
10mm in size, a titanium-gel marker was 
placed routinely. 

All patients that did not consent to the bi-
opsy, allergic to the local anesthetic, and those 
with active chest skin infections were dis-
qualified from the procedure. 

RESULTS

The average patient age amounted to 41.7 
years (ranging between 18 and 92 years). The 
size of the biopsy lesions ranged between 4 and 
65 mm (average – 12 mm). Parameters such 
as location of the lesion, clinical evaluation, 
ultrasound size and histopathological results 
were presented in tab. 1. 

Diagnosis was confirmed in 99.5% of cases. 
In case of a non-diagnostic or false-negative 
result (0.48%), due to the lack of correlation 
between the ultrasound image and histopa-
thology, patients were qualified for open 
surgical biopsies. Four patients were diag-
nosed with adenofibromas and 2 with fibro-
cystic lesions. 
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All patients were subject to routine ultra-
sound examinations the day after the biopsy. 
16.5% were diagnosed with a hematoma at the 
site of the biopsy puncture, its size ranging 
between 11 and 38 mm (average – 26 mm). In 
one case the hematoma required surgical in-
tervention. 19% of patients were diagnosed 
with skin ecchymosis without hematoma de-
velopment. Only one patient required emer-
gency surgical intervention of the hematoma. 
Patients with a histopathologically diagnosed 
benign lesion were subject to periodic clinical 

and ultrasonographic control, 3 months and 
one year after the biopsy, refraining from open 
surgical biopsy for further verification. 

Recurrence or features of malignancy were 
not observed. In 93.4% of cases with a lesion 
< 15 mm, the above-mentioned was complete-
ly removed, and during control imaging ex-
aminations residual lesions were not observed. 
Patients with diagnosed intraductal atypical 
hyperplasia, preinvasive or invasive carcinoma 
were qualified for surgery, according to stan-
dard therapeutic guidelines (tab. 2). 

Table 1. Clinical and morphological features of the bioptate lesions

Clinical and morphological features of the bioptate lesions Number of 
patients

Percentage of 
patients

Right breast 
Left breast

5678
4495

48
52

Upper external quadrant 
Upper internal quadrant 
Lower external quadrant 
Lower internal quadrant

497
225
367
94

42
19
31
8

Size of the lesion < 15 mm
(longest usg dimension) > 15 mm

923
260

78
22

Non-palpable lesion
Palpable lesion

1053
130

89
11

Histopathological diagnosis:
 fibrocystic lesions
 adenofibroma
 adenosis sclerosans
 hyperplasia without atypy
 papilloma 
 phyllode tumor
 hamartoma
 atypical hyperplasia
 ductal carcinoma in situ (DCIS)
 lobular carcinoma in situ (LCIS)
 infiltrating ductal carcinoma 
 infiltrating lobular carcinoma 
 non-diagnostic result

285
477
188
58
14
2
1

25
4
5

114
4
6

23,7
39,5
15,9
4,9
1,2

0,16
0,8
2,1

0,32
0,43
9,6

0,32
0,48

Table 2. Histopathological examination result of the surgical biopsy specimen in case of patients with a diagnosed 
biopsy specimen of atypical hyperplasia or carcinoma 

Histopathological result of the 
mammotome biopsy

Number of 
patients Histopathological result of the surgical sample Number of 

patients

Atypical hyperplasia 25 adenosis sclerosans
hyperplasia without atypy
atypical hyperplasia
ductal carcinoma in situ

11
9
3
2

Ductal carcinoma in situ 4 ductal carcinoma in situ
infiltrating ductal carcinoma

1
3

Lobular carcinoma in situ 5 lobular carcinoma in situ 5
Infiltrating ductal carcinoma 114 infiltrating ductal carcinoma 114
Infiltrating lobular carcinoma 4 infiltrating lobular carcinoma 4
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DISCUSSION

Breast carcinoma in Poland is the most 
common malignant tumor in female patients, 
and the second most common cause of death, 
due to malignant neoplasms. The growing 
awareness of patients, fear of cancer, progress 
in imaging diagnostics, and relatively high 
availability of ultrasound examinations re-
quire effective verification of nodular breast 
lesions. Differential diagnostics of small, non-
palpable lesions suspected of malignancy is 
especially difficult. Until recently, the golden 
standard in such cases was open surgical bi-
opsy. However, the possible complications, the 
duration of the procedure, costs, possible scar-
ring, and breast deformations tend to seek less 
invasive and cheaper methods. Mammotome 
biopsy eliminates or greatly reduces these 
defects (6, 7, 8). The above-mentioned is effi-
cient, minimally invasive, relatively inexpen-
sive, providing a good cosmetic effect, with few 
complications (9-13). The above-mentioned 
procedure gradually supplants the widely used 
thus far, fine-needle aspiration biopsy, whose 
main disadvantage is the high percentage of 
non-diagnostic (4 – 35.4%) and false negative 
results (2.6 – 20%) (6, 14, 15, 16). During mam-
motome biopsy a tissue sample is collected for 
histopathological verification, which deter-
mines the value of obtained results (2, 7). In 
case of benign lesions further verification by 
means of open surgical biopsy is not necessary 
(5, 6, 16, 17). The Authors of the study con-

firmed that the above-mentioned is complete-
ly sufficient. In case of benign lesions and those 
smaller than 15 mm, mammotome biopsy also 
has a therapeutic efect. In more than 90% of 
cases the lesions may be completely removed 
(18), which is a good alternative to open surgi-
cal biopsy enabling to avoid surgical interven-
tion. 

In case of lesions suspected of malignancy 
mammotome biopsy enables to diagnose cancer 
with the determination of the receptor status 
(6), which allows too undertake appropriate 
therapeutic decisions. The most common com-
plication of vacuum-assisted core biopsy is a 
hematoma (6), occasionally requiring emer-
gency surgical intervention. The best preven-
tion of bleeding from the surgical biopsy site 
seems to be a pressure dressing applied during 
the initial 24 hours, also preventing pain which 
may be associated with bleeding and the grow-
ing hematoma inside the breast. 

CONCLUSIONS

The obtained results confirmed the high 
value of mammotome biopsy in the diagnostics 
of focal breast lesions. The method is effective, 
safe, burdened with a low rate of complications. 
In most cases it perfectly replaces the less ef-
fective fine-needle aspiration biopsy and less 
invasive open surgical biopsy. It should there-
fore be the method of choice in the diagnostics 
of nodular breast lesions (3, 6, 13).
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