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This Breast cancer is one of the most important death causes in women. Among the more frequently medical treatment for advanced breast
cancer is the mastectomy. This situation leads to silicone implants as an esthetic option. There have been cases in patients with implants
where cancer was frequently detected, in which a conventional radiotherapy is required. In this work is presented a study of the probable
adverse effects caused by the application of high power X-rays (6-10 MV) to the silicone implants and to the surrounding tissues. In the
research carried out at the clinic, none Bolus effect was detected in patients with implants. Our results prescribe that in the case of patients
with implants and frequent breast cancer, the removal of implants is not necessary due radiotherapy works directly in the damaged tissues.

Keywords: Grey matter absorber dose; sievert equivalent dose; radiotherapy; mega electron volt.

Uno de las causas ḿas importantes de la muerte de mujeres es el cáncer de mama. Entre los tratamientos médicos aplicados con mayor
frecuencia para pacientes con cáncer avanzado es la mastectomı́a radical. Esta situación conduce a los implantes de silicón como una opción
est́etica. Se han detectado casos en los que el cáncer de mama es recurrente en pacientes con implantes, por lo que se requiere de radioterapia
convencional. En este trabajo se presenta un estudio sobre los posibles efectos adversos causados por la aplicación de rayos X de alta energı́a
(6-10 MV) en los implantes de silicón y en los tejidos circundantes. En los estudios realizados en clı́nica no se observ́o efecto Bolus en
las pacientes con implantes. Nuestros resultados indican que en el caso de pacientes con implantes y con cáncer recurrente de mama, no se
requiere cambiar dichos implantes ya que la radioterapia actúa directamente sobre los tejidos dañados.

Descriptores: Dosis absorbida por materia gris; dosis equivalente en sievert; radioterapia; mega electrón volt.

PACS: 87.50.Gi; 87.53.Àj; 887.53.Tf

1. Introduction

Some of the main health problems that may occur in women
who have silicone implants or who have been subjected to
radiation doses are; the removal of the implants, some local
complications in the implant or at its surroundings and the
need of an additional surgery or other interventions. Other
effects have also been observed such as erythemas, edemas
and anatomical and morphological changes inflicted on the
skin.

On the studies carried out by the breast implant manu-
facturers, it was observed that implants do not affect either
the increase of autoimmune diseases or connective tissue dis-
eases, in which the body produces antibodies that attack these
tissues provoking Lupus, Raynaud’s phenomenum, Rheuma-
toid Arthritis and Scleroderma.

Today, it does not exists proof that silicone implants cause
breast cancer neither that they interfere with the radiation
therapy.

As for the direct exposition to radiation, implants show a
good stability no matter the quantity of dose needed on sev-
eral disease treatments. Implants do not interfere with the
equipment. There is a very low risk for an esthetic change
when a Capsular Contracture (a painful breast sprain caused
by a keloid scar that surrounds the implant) is developed.

Studies have been performed about this matter [1] which
aim is to give women who are considering to get implants
and for those who already get one all the information known
about silicone.

In this work, a clinical study is presented for determin-
ing possible changes on silicone breast implants; just as the
damages produced on the skin owing the distribution of ra-
diation doses when conventional radiotherapy treatments are
carried out

2. Methodology

At this study were used silicone implants, testing phantoms, a
Siemens MD lineal accelerator for the high frequency photon
emission to 6 MV, patients and a register. For the measure-
ments were used; an PTW UNIDOS electrometer, ionization
chambers of the farmer type, TLD dosimeters, a virtual simu-
lation equipment and a XiO planning software. Comparative
tests were performed with ordinary daily treatments of RT of
200 cGy in 25 sessions in 14 control patients with implants
and 2 registered patients without implants. The physiological

FIGURE 1. Doses measurement.
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TABLE I. Measurements of different methods in all the patients

NUMBER DOSES EN DOSES WITH MEASURE MEASURE MENT VARIATION

OF PATIENT cGy EFECTO BOLUS WITH THE MENT cGy

WITH IMPLANT IONIZATION CHAMBER WITH TLD

1 198,5 199,1 95,2 94,8 0,4

2 194,6 198,3 89,9 94,6 -4,7

3 202,5 193,6 95,9 91,4 4,5

4 189,7 187,7 89,4 88,9 0,5

5 201,2 200,8 92,7 91,8 0,9

6 202,8 198,9 96,2 96,1 0,1

7 195,7 193,6 96,3 95,4 0,9

8 198,5 189,3 94,6 92,9 1,7

9 188,6 188,9 89,7 89,7 0

10 212,3 208,7 91,3 90,4 0,9

11 204,7 203,5 87 84,3 2,7

12 200,5 202,3 89 89,5 -0,5

13 204,7 207,3 88,6 88,2 0,4

14 186,4 189,6 91,3 92,1 -0,8

15 203 198,7 93,8 93,9 -0,1

16 187,1 187,8 88,6 88,6 0

TABLE II. Complications that emerged.

COMPLICATIONS

Patient Horizon A Horizon B Horizon C

1 0 2 1

2 0 1 0

3 0 2 0

4 1 2 0

5 1 3 1

6 1 3 2

7 2 3 0

8 0 2 0

9 0 1 0

10 0 2 0

11 0 2 0

12 0 2 1

13 0 1 0

14 1 3 0

15 0 3 2

16 1 1 1

anatomic complications that might come up in patients, as re-
sult of the radiation exposure to the implants, were evaluated,
the treatments were carried out in the planning system, XiO
in order to corroborate that the planned dose with the real ex-

FIGURE 2. Interest points of measurement.

posure were equivalents, as well as to determine if the im-
plant produces a dose increase that might be evident on the
skin of the patients (bolus effect), these measurements were
performed in registered patients by comparing the results of
the instruments TLD dosimeter, electrometer and ionization
chamber.

No considerable variations were observed in planned
dose compared with the received dose to the subjected pa-
tients. In the comparison of the planned doses with the doses
given to the individuals that were registered in vivo to does
not show any statistical difference. Figure 1 shows the differ-
ent measurements of doses, either with the TLD dosimeter or
the ionization chamber, show only a measurement variation
point. The latter is due the fact that the TLD dosimeter was
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TABLE III. Effects to be considered

PATIENTS

EDEMA ( C) SEVERE MODE RATED MILD NOT PRESENT

MORPHOLOGICAL CHANGES (A) 3 2 1 0

ERYTHEMA (B) 3 2 1 0

PATIENTS 3 2 1 0

out of the radiation field; this guarantees that the prescribed
doses are the stated.

Figure 2 shows the doses calculated with the planning
systemare put forward, in different points of interest, in or-
der to do the comparison of the doses measured with both
methods.

3. Results

On the Table I, the measurement outcomes of the patients
are set out with the two methods and their variations on the
results. There was not either a pattern or a threshold in the
doses that might produce significant changes related to a pos-
sible bolus effectwhich could be related to the implant pres-
ence.

Shows the doses calculated with the planning systemare
put forward, in different points of interest, in order to do the
comparison of the doses measured with both methods. The
Table II shows early stage patients with different horizons,
horizon A (morphological changes), horizon B (erythemas)
and horizon C (edemas).

Sets out the variations emerged in all the patients treated
with conventional radiotherapy, once they had the breast sili-
cone implant. It shows that the most frequent problem is the
ephitelial erythema which has not proof that is directly re-
lated to the implant, but to the self-sensitive reaction of each
patient.

FIGURE 3. Measurements of doses, with the TLD dosimeter and
with the ionisation chamber.

The results set out that no patient showed serious epithe-
lial erythema as it is shown on Table II. There were not sig-
nificant anatomic or physiological changes that can be related
to the radiation treatment effect about the implants of the pa-
tients. At Table III, the complication results given to the pa-
tients are shown.

The Points 11 and 12 corresponds to the control patients.
The TLD dosimeter was out of the radiation field; this be-
haviour guarantees that the prescribed and received doses are
the almost the same, independently of the presence of the im-
planto if can see in Fig. 3.

4. Discussion

The most common implants in breast reconstruction are of
silicone. In this paper we present the results obtained from
patients (see Table II) who were treated of breast cancer with
conventional radiotherapy by short periods of time. The re-
sults were issued from 16 patients of 600, who suffer from
breast cancer, 350 that have an implant and both, the doses
and the type of implants were similar among them. None of
the cases of the patients produced relevant variations in the
implant or on the skin

5. Conclusions

The planned doses are equivalent, the measured doses and the
doses received. It can be seen in the measurements issued by
the TLD dosimeters and the ionization chamber (see Table I
and Fig 2) because there were not significant measurement
variations in both methods with regard to the measurement
calculated in the planning. Our results indicate that the im-
plant causes not bolus effect. The silicone implants are not
affected by the conventional radiotherapy.

When the reactions on the skin are observed, they de-
pend on the other factors like sensibility, vascular system,
non-homogeneity of the irritated surface. Therefore a con-
ventional radiotherapy treatment can be considered with the
same effectiveness to patients that have implants and without
remove them necessarily. In order to have a robust study it is
recommendable to extend the number of cases about the ef-
fects produced by conventional radiotherapy to patients with
reconstructive silicone implants.
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