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Abstract

The importance of ultrasound examination in the diagnosis of breast cancer has been widely demonstrated. During
the last few years, the introduction of ultrasound contrast media has been considered a promising tool for studying
the vascular pattern of focal lesions within the breast. Our purpose was to assess whether contrast-enhanced
(CE) ultrasound examination, performed using specific contrast imaging modes, can be helpful for detection and
characterization of breast lesions, and for prediction of the response of breast cancer to therapy.
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The second generation of ultrasound contrast mediaTechnos Esaote machine, using 8-10 MHz probes,
(Sonovue) is a preparation of stabilized microbubblespecific software CnTi, 2nd harmonica, gain was 125,
of sulphur hexafluoride, a poorly soluble and innocuoysower 16 kPa instead of 1 kPa, targeting the inferior
gas, with no protein-based materials, for use as maargin of the lesion.
contrast medium for B-mode or Doppler ultrasound. The results were then compared to the histological
These stable microbubbles which are resistant to pressapecimens obtained either by surgery or by biopsy, and,
and are isotonic in human plasma, are less viscous thamly for patients with suspected recurrence on the scar,
blood*2. Sonovue does not diffuse into the extravessahd also to the intensity/time curves obtained with a
compartment, remaining within the blood vessels (blood¢ontrast-enhanced MR. The results of the first part of the
pool agent) until the gas dissolves and it is thestudy were negative, indicating no significant differences
eliminated in expired air. Previous data have shown thamong the four groups concerning the microcirculation
Sonovue can be helpful in demonstrating the macroharacteristics detected by CE ultrasotinel.
and microcirculation of hepatic lesions. Therefore, in After this study, another 15 patients with a breast
January 2004 we started a pilot study to evaluate ¢ancer lesion 1-2.5 cm in diameter were enrolled. All
the use of contrast-enhanced (CE) ultrasound can assEsgatients underwent mammography, basal ultrasound,
the microcirculation characteristics of four differenand CE ultrasound, before undergoing surgery, in order
types of breast lesions less than or equal to 2 cto study the appearance of the microcirculation of these
in 50 patients: 15 fibroadenomas, 15 lesions classifitgsions and to compare these data with the surgical
at cytology as probably malignant (C4), 10 lesionspecimens. The results of this study demonstrated
with microcalcifications and 10 post-operative scars witimhomogeneous contrast enhancement curves making
suspected recurrence. The models used for definigimpossible to standardize the curves, so that no
the microcirculation were: qualitative distribution offurther patients were enrolled. Since the previous studies
contrast medium using semi-quantitative scales, andid not show any significant advantage using the
intensity/time curves within the lesion during contrasturrent settings of CE ultrasound to differentiate the
administration. CE ultrasound exam was performed anicrocirculation characteristics of different breast cancer
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lesions, in January 2005 a new setting was installed @E ultrasound, MR mammography (where possible),
the ultrasound machine based on the indications froatiministration of Trastuzumab for 4 weeks, clinical and
a new European research cooperative group, PUMBEBstrumental evaluation of response indices (mammogra-
(Perfusion Ultra Sound Multicenter European Breagthy, CE ultrasound, MR mammography where possible),
Study). Hence, according to the different topics identifieeind surgery. The mechanism of the drug was studied on
in the first meeting of the PUMEB group, we started the surgical specimen. Among the six patients enrolled
new pilot study designed to assess the biological effedimean age 51, age range 38-72), five had invasive ductal
of neoadjuvant therapy performed with monoclonatancer (four without central necrosis, one with a wide
antibody c-erb-B2 (Trastuzumab) which has recentigentral necrosis), and one had invasive lobular cancer.
been approved for treatment of breast cancer patients wh&€E ultrasound showed a mean maximum antero-
show an over-expression of HER2/neu, but its mechanigeasterior and transverse diameter of lesions pre-therapy
is still unclear. Preliminary results on its use beforef about 15.2 (range 12-18) and 29.5 mm (range 21-42),
surgery have shown a volumetric reduction of lesiorigspectively. The same diameters post-therapy were 12.5
in 54.5% of treated patients, likely due to immunof{range 8-17) and 23.5 mm (range 15-36), respectively.
modulated cell cytotoxicity. Blood flow was indicated as macrocirculation (more than
In this pilot study, six patients with breast cance?00m) in one case (before and after therapy). Micro-
lesions |arger than 1 cm, candidates for neoadjuva@f.fculation was identified in five cases and indicated as
therapy with Trastuzumab for 4 weeks (because th@ptchy microcirculation and diffused microcirculation in
showed an over-expression of HER2/neu), were selecté¥iee and two cases pre-therapy, and in four and one case
to undergo two CE ultrasound exams, one befoROSt-therapy, respectively.
starting and one following the end of Trastuzumab Qualitative evaluation of CE ultrasound showed that
therapy. The aim of this study was to visualize thévasive ductal cancers without central necrosis had a
distribution of the microcirculatioil and its changes Wide microcirculation before therapy, and a dimensional
after dimensional reduction induced by Trastuzumapgduction at the end of the therapy. On the contrary,
in order to assess if the microcirculation characteristiddvasive ductal cancers with central necrosis did not show

of a breast cancer can predict the response to therapgnificant reduction of lesion size, likely due to the
with Trastuzumab. Inclusion criteria for patients werdOWer vascularization within the necrotic area (Table 1).

histological diagnosis of breast cancer suitable fcﬁyaluation of the time/intensity curves did not show any
surgery, the expression of C-erbB2 /Eish+ and c-erb difference.
B2 3+, age range 18-75 years-old, performance status

0-2 (according to the ECOG scale), no pSyChiatr@able 1 Antero-posterior and transverse diameters

) . : : ariation (A) in six patients before and after therapy
pathologies, personal signature on a dedicated infor

X - i . h Trastuzumab
consent form stating explicit desire of the patient

to complete the whole follow-up. Exclusion criteriaPatient Sonovug- Trastuzumab (6 patients)
included: patients undergoing neoadjuvant chemotherapy Antero/posterior diameter Transverse diameter
other than Trastuzumab, previously diagnosed cancers Before  After A Before  After A
other than breast cancer, cardiopathy, metabolic diseases, 12 8 4 42 20 22
neurological diseases, pregnancy, and current infections?2 18 13 5 21 15 6
The CE ultrasound exam was performed according to thef1 ig ié ‘2‘ 5431 ég - 25
above-mentioned parameters (Tephnos Esaote_ maching, 16 17 -1 32 33 -1
8-10 MHz probes, software CnTi, 2nd Harmonica, 125 6 12 10 2 25 19 6

gain, power 16 kPa, target to the inferior margin of
the lesion) after administration of two contrast medium _ _
vials (4.8 ml MDC+ 5 ml of saline), with a gap time Table 2 Nine patients underwent CE ultrasound

of 5 min. After the first injection (4.8 mi diluted in 2€fore and after pre-surgical chemotherapy following

5 ml of saline) the microcirculation of the lesion Wasd|ﬁerent schemes

studied by recording with clip function for 15 s. After thechemotherapy Number
second injection the dynf_;\mlc curve of _the most contra%;jlpecit(,j‘bine 1
enhanced area was obtained and studied. Capecitabinet Vinorelbine 1
The efficacy of Trastuzumab was evaluated by lookingapecitabinet Vinorelbine+ LHRH analogue 2
at the volumetric reduction of the tumour. The efficac{r@Pecitabinet Vinorelbine-+ hormonotherapy !
. . pirubicine+ Cisplatin+ Fluorouracil 1
of tolerability was evaluated by looking at the collaterglierceptin. vinorelbine 1
effects. The sequential steps of the study proceduserceptint Vinorelbine+ therapy endocrine with decapeptyl 2

included: selection of the patient according to the above-
mentioned criteria, histological proof of the biological Five out of six patients also underwent CE MR, which
characteristics of the tumour, staging of disease, signisgowed mean maximum antero-posterior and transverse
of the specific informed consent form, mammographyliameter of lesions pre-therapy of 32.8 (range 24-50)
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and 30 mm (range 15-50). The same diameters positerapy!!l, based on ultrasound and CE ultrasound
therapy were 27 (range 14-35) and 23.8 mm (range 20irdings.

31), respectively. Due to organizational problems, this
clinical project was interrupted.

From these results, we went further and started
a new, still ongoing, study, designed to evaluate if
the dimensional reduction of lesions (as seen in B-l1
mode ultrasound) is associated with a reduction in
microcirculation (as shown by the area under the curve?]
in CE ultrasoundy], compared to the histological
specimen report. Furthermore, according to our first
results indicating that a wide necrotic area indicates
poor vascularization and a low likelihood of response to
chemotherapy, we want to assess if the CE ultrasound
finding of necrosis can predict the response to pre-
surgical chemotherapy. In addition we want to comparejs)
the areas under the curves to show the differences before
and after presurgical chemotherapy, if any. Eventually 6]
we also want to evaluate if there is correspondence[
between the B-mode finding of complete response (CR)
to therapy and the CE ultrasound finding of residual[7]
vascularization, as an indicator of partial response
(PR).

This study has enrolled nine patients to date to[8]
undergo pre- and post-neoadjuvant therapy CE ultra-
sound, with the aim of predicting the response to pre-
surgical chemotherapy performed with different schemesgg)
(Table 2). In conclusion, CE ultrasound does not
add additional information to B-mode ultrasound in
differentiating breast lesiofs1%, but it is a promis- [10]
ing tool for evaluating the response to pre-surgical
chemotherapy of breast cancer lesions. Further studies
are needed to assess new machine settings evaluatﬁ]\b]
the contrast enhancement of lesions in order to give
a precise measurement and to predict response to
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