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SURGICAL BREAST CLIPPING FOR DELIMITATION
OF RADIOTHERAPY DOSE IN BREAST CANCER

Clipping de mama cirdrgico para delimitacao de dose radioterdpica no cancer de mama

Jailson Rodrigues Mendes’, Diego de Carvalho Silva?, Taila Sousa de Moura Fé?,
Antbnio Marques de Medeiros Neto?, Walberto Monteiro Neiva Eulélio Filho?* ®, Sabas Carlos Vieira?

ABSTRACT

Objective: To evaluate the benefit of radiotherapy planning, involving the use of surgical clips in conservative treatment of early-
stage breast cancer. Methods: Retrospective cohort. Twelve (12) breast cancer female patients were retrospectively evaluated.
These women had undergone breast-conserving treatment in which the tumor bed had been demarcated with titanium
200 surgical clips to guide breast boost radiotherapy. Volumes were calculated. Radiotherapy planning in the same patient with
boost dose guided by metal clips was compared to planning guided by surgical scar or by imaging tests prior to surgical treatment.
Results: A reduction of 36.7% in total volume of the irradiated breast (p=0.022), a reduction of 55.7% in boost volume (p=0.001),
a reduction of 35.9% (p=0.001) in the breast volume receiving the prescribed boost dose and a reduction of 4.5% (p=0.014) in the
maximum dose applied to the lung were shown. Conclusions: Clip placement in surgical bed following conservative treatment for
breast cancer determined a reduction of 36.7% in irradiated breast volume and use of a lower dose of irradiation.
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RESUMO

Objetivo: Avaliar o beneficio do planejamento radioterépico, envolvendo o uso de clipes cirdrgicos em tratamento conservador
de estdgio inicial de cancer de mama. Métodos: coorte retrospectiva. Doze (12) pacientes do sexo feminino com cancer de
mama foram avaliadas retrospectivamente. Estas mulheres foram submetidas a tratamento conservador da mama em que o
leito do tumor foi demarcado com grampos cirlrgicos de titdnio 200 para orientar a radioterapia de mama. Os volumes foram
calculados. O planejamento de radioterapia no mesmo paciente com dose de reforco guiada por clipes metélicos foi comparado ao
planejamento guiado por cicatriz cirlrgica ou por exames de imagem antes do tratamento cirlrgico. Resultados: Foram observadas
uma reducdo de 36,7% no volume total da mama irradiada (p = 0,022), uma reducdo de 55,7% no volume do reforco (p = 0,001), uma
reducdo de 35,9% (p = 0,001) no volume mamario recebendo a dose de reforco prescrita e uma reducao de 4,5% (p = 0,014) na dose
maxima aplicada ao pulm&o. Conclusdes: A colocacdo do clipe no leito cirlrgico apés tratamento conservador para cancer de mama
determinou uma reducdo de 36,7% no volume mamario irradiado e o uso de menor dose de irradiacéo.
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INTRODUCTION

Breast-conserving treatment for breast cancer is based on surgical
excision and axillary management followed by radiation therapy
delivered to the remaining breast with or without the inclusion
of lymph node chain regions and drainage areas".

Radiotherapy includes the whole breast, generally associated
with a boost dose to the tumor bed aimed at reducing the prob-
ability of local disease recurrence. A boost to the tumor bed is
used since it is the site of most local recurrences. Furthermore,
greater control may be obtained with the boost dose in the quad-
rant initially affected by the tumor®?.

With modern radiotherapy techniques, including Tri-
dimensional Conformal Radiation Therapy (3D-CRT) or Intensity-
modulated RadiationTtherapy (IMRT), it is possible to adequately
protect healthy adjacent organs: heart, lungs, esophagus, spinal
cord and skin with a more uniform dose distribution, reducing
acute and chronic toxicity related to treatment?*.

The most widely used boost plan is generated using the
surgical scar. However, this method is subject to geograph-
ical planning errors resulting in inadequate coverage of the
excision cavity, especially in immediate breast reconstruc-
tion for conservative treatment. In these cases, oncoplastic
techniques determine breast remodeling. The surgical scar
is not necessarily on the initially affected quadrant, making
it difficult to establish whether the parenchymal margin that
will receive the boost dose is still in the quadrant’s projection
in question®?.

Another way to determine boost location is by visualizing
metal clips placed during surgery to better delimitate boost vol-
ume in the previous tumor site*.

The current study assessed the benefit of radiotherapy plan-
ning, which involved surgical clip placement in the conservative
treatment of early-stage breast cancer.

PATIENTS AND METHODS

Twelve breast cancer patients undergoing conservative treatment
were retrospectively evaluated. The tumor bed of these patients
had been demarcated with titanium 200 surgical clips to guide
breast boost radiotherapy.

The volumes were calculated and the treatment planningin
the same patient with radiation boost guided by metal clips was
compared to the treatment planning guided by surgical scar or
imaging tests prior to surgical treatment.

Alltreatment planning was done by the same radiation ther-
apist and medical physicist.

Radiotherapy was performed with the patient in the supine
position. The breast was immobilized with the hand placed
beneath the head ipsilateral to the tumor and face turned towards
the contralateral side. Indexed breast boards were used, offering
greater reproducibility of patient positioning,

Computed tomography images were acquired with the patient
immobilized and in treatment position. These images were sent to
aplanning system. In all tomography slices, target-volumes were
delineated, along with volumes of healthy surrounding organs
(organs at risk) to be spared. Thus, the chest wall, external breast
contour, lung volume and cardiac silhouette could be perfectly
visualized. This systematic approach can improve target-volume
coverage and minimize radiation dose to organs at risk.

A two-field tangentially-opposed photon beam technique
was used, with the purpose of obtaining a homogeneous distri-
bution in the whole target volume.

Treatment was performed with a 3-D conformal teletherapy tech-
nique in an ELEKTA SYNERGY linear accelerator, at a dose of 50Gy
in 25 fractions and a supplemental (boost) dose of 10Gy in 5 fractions
delivered to the surgical bed, with clip placement and amargin of 2 cm.

The following clinical boundaries were used for treatment:
« Medial limit: midline;

« Laterallimit: mid-axillaryline or 1 cm beyond the volume of
palpable breast tissue;

« Lower limit: 2 cm below the inframammary sulcus;

- Upper limit: second intercostal space or head of the clavicle;

Lung depth: 1.5 to 2 cm.

Taking into consideration the described limits, treatment
targets and organs at risk were delimited:

+ Clinical Target Volume (CTV): the whole breast present,
plus the supraclavicular fossa and axilla when indicated.
Planning Target Volume (PTV):is the CTV plus a margin that
considers errors of positioning and variations resulting from
internal movement.

Organs at risk: lungs, heart, esophagus and spinal cord.

Variables were organized in Excel spreadsheets and analyzed
in the SPSS software, version 20.0. Variables were described by
tables, graphs, means and standard deviations. The Kolmogorov-
Smirnov test was used to obtain data normality. To compare the
means between using surgical clips and not using them in the
tumor bed, Student’s t-test was used at a significance level of 5%.

RESULTS

The main demographic characteristics are described in Table 1.
For a comparative analysis, the current study was divided

into two groups:

« Group l:represents treatment planning without clip placement
Group 2: planning with clips.

In both groups, the following variables were analyzed:

« “A” represents the total volume of irradiated breast minus
the boost volume in cm3;

- “B”represents the boost volume in cm3;
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+ “C” breast volume receiving the prescribed boost dose;
.« “D”represents the maximum lung dose.

Tables with variable data (A, B, C and D) were constructed
for 12 patients per group.

Through IBM SPSS Statistics 20 software, using Student’s t-test
the variables between both groups were compared and the p-value
for each one resulted from this comparison, as shown in Table 2.

Table 1. Main demographic characteristics.

Assessment of variable A: total volume of irradiated breast
minus boost volume in cm?, a reduction of 36.7 % was shown in
group 2 when clips were placed in the breast.

The graph above shows a p<0.001 for variable B (boost vol-
ume in cm®) in both groups. Group 2 had a decrease of 55.7 % in
boost volume (Figure 1).

Variable C (breast volume receiving the prescribed boost
dose) is represented in the graph above, with p=0.001 (Figure 2),

Radiotherapy and
chemotherapy Neo Chemotherapy Radiotherapy Only

Number of patients

Age at surgery (years)

Mean 59,5 49,5 51

Range 44to 75 36to 63 51to 51
Sides

Right 4 3 1

Left 3 1 0
Tumor stage

T 5 1 1

T2 2 1 0

T3 0 1 0

T4 0 1 0
Stage N

NO 4 0 1

N1 3 3 0

N2 0 1 0

N3 0 0 0
Tumor type

CDI 6 4 0

CDIS 0 0 1

CLI 1 0 0
Number of clips

mean 4 4 4

range 3to5 3to5 4to4
IHC

ER+ PR+ HER2+ 1 2 0

ER+ PR+ HER?2- 5 1 0

ER- PR- HER2+ 0 0 1

ER+ PR-HER2- 1 0 0

ER- PR- HER2- 0 1 0
Time between surgery and treatment (days)

Mean 151 74,5 37

Range 41-261 42-107 37-37

CDI: invasive ductal carcinoma; CDIS: in situ ductal carcinoma; CLI: invasive lobular carcinoma; ER: estrogen receptor; PR: progesterone receptor; HER2:

HER?2 receptor; +: positive; -:

negative
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showing a significant difference in the irradiated breast volume
with the prescribed boost dose between both groups. Group 2
had a mean decrease of 35.9% in irradiated volume with pre-
scribed boost dose.

Representation of variable D (maximum lung dose) in
the graph above (Figure 3), with a p=0.014. However, there
is a considerable difference between both groups, although
the difference between the maximum lung dose in percent-
age is not great (4.5%). In the same group, there is probably
not much difference between maximum doses, resultingin a
small standard deviation. Another factor contributing to this
significance is that 100% of this study’s patients received a
higher dose in group 1.

DISCUSSION

Boost radiotherapy of the tumoral bed is a major tool in local
control of breast malignancies following conservative treat-
ment. Four randomized studies have currently demonstrated a
significant increase in disease-free survival after the use of boost
radiotherapy in patients with negative margins undergoing con-
servative surgeries®.

Table 2. Student’s t-test results for comparison of the means
according to selected variables.

Cates |_Groups | e | P
1 12
A

643.11
0.022
2 12 879.34
1 12 424.28
B 0.001
2 12 187.99
1 12 517.18
C 0.001
2 12 331.26
1 12 60.44
D 0.014
2 12 57.74
450
400-
350
300
[an]
D 250
S 200-
s
150
100
50+
0_
1 2
Groups

Figure 1. Comparison between means of variable “B".

For a successful radiation boost, adequate tumor bed location
is necessary. However, the more frequent use of oncoplastic tech-
niques makes locating the tumor bed more difficult in patients
undergoing reconstructive surgery. Traditional reference points
such as the surgical scar, seroma’s position and tumor location
in previous exams may be insufficient in these patients'.

Breast radiation treatment uses a total teletherapy dose of
50 Gyin 25 daily fractions of 2.0 Gy, 5 days a week'. Other treat-
ment regimens, such as hypofractionation, may be considered
but should be decided by the medical team. A boost dose to the
tumor bed is frequently recommended, using external beam
radiation. Brachytherapy may also be used. Randomized stud-
ies have demonstrated a significant improvement in local con-
trol with a boost dose when compared to whole breast radia-
tion only. The addition of a 10-20 Gy boost dose may decrease
local recurrence rates by 50%". The absolute benefits of using a
boost dose are more notable in younger women and is indicated
in all patients younger than 50 years. Other factors to consider
for boost indication are: close margins (affected or unknown),
tumors with high local aggressiveness and presence of more than
25% of ductal carcinoma in situ (DCIS) in surgical specimen.
In older women, in the lack of risk factors for local recurrence,
the omission of a boost dose may be considered.

In a North-American study, it was observed that only 57% of
treatment target volumes coincided when different radiologists

600 -
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300+

Mean C

200+
100 -

0+

Groups
Figure 2. Comparison between means of variable “C".
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Figure 3. Comparison between mean of variable "D".
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did radiotherapy planning in cases where the tumor bed was
difficult to define'. An alternative method to this problem is
the use of surgical clips to mark tumor bed. It has demonstrated
good results in some studies, although a consensus does not exist
among health professionals'*?2

A North-American study involving 30 patients concluded that
when clinical data was used to delineate treatment area, 49% of
the tumor bed received less than 90% of the planned radiation
dose. When clips were used, all patients received more than 90%
of boost radiation. While treatment area is lost, healthy breast
tissue is unnecessarily irradiated". In our study, a reduction of
37.6% in irradiated breast area minus boost volume was observed
following clip placement (p=0.022).

Concomitantly, a reduction of 55.7% in the boost volume pre-
scribed (p=0.001) and increase in the area receiving the planned
dose (517.18 x 331.23 cm3) (p=0.001) were also observed. With a
smaller area of irradiated breast tissue, the ipsilateral lung
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