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Abstract

Purpose: To report the treatment effect of interstitial brachytherapy for chest wall locoregional recurrence of breast

cancer.

Material and methods: This 44-year-old female presented with chest wall recurrence seven years after modified rad-
ical mastectomy for stage II breast cancer. Despite external beam radiation and chemotherapy, the lesion expanded as
5.3 x 5.1 x 3.0 cm’, and 8.0 x 5.1 x 4.0 cm®. The locoregional recurrent tumor was treated with interstitial brachytherapy
under ultrasound guidance. The brachytherapy dose was 30 Gy in 6 fractions of 5 Gy each.

Results: Removal of the recurrent tumor was securely achieved by interstitial brachytherapy guided with ultra-
sound scanning. The refractory tumor in patient healed uneventfully after interstitial brachytherapy without recur-

rence during the 7 months of follow-up.

Conclusions: The ultrasound-guided interstitial brachytherapy may be effective for refractory recurrence of breast

cancer.
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Purpose

Breast cancer is one of the most common malignant
tumor in female carcinomas. Breast cancer (I, IIA, IIB,
and IIIA) is usually treated with surgery, which may be
followed by chemotherapy or radiation therapy, or both
[1,2]. Radiation therapy could be delivered as external
beam radiotherapy or as brachytherapy. Brachytherapy to
treat breast cancer is usually performed with high-dose-
rate (HDR) temporary brachytherapy. Post surgery, breast
brachytherapy could be used as a “boost” following irra-
diation of the whole breast using external beam radiother-
apy (EBRT) [3-5].

Locoregional recurrence in women with breast cancer
should undergo surgical resection of the local recurrence,
involved-field radiotherapy if it may be safely adminis-
tered and limited duration systemic chemotherapy or hor-
monal therapy. The therapeutic researches emphasized
the importance of individualizing treatment strategies
in patient with a recurrence of disease limited to a local
site. In this context, we propose a technique using HDR
interstitial brachytherapy to treat refractory recurrence of
breast cancer after conventional radiochemotherapy.

Case report

The case of a 44-year-old female with chest wall recur-
rence of breast cancer after initial surgery and radiochemo-

therapy is presented. Seven years before admitting to our
clinic, she visited a vicinity clinic with a lump (2.4 x 2.2 x
3.0 cm’) located in the upper-outer quadrant of her right
breast. She was diagnosed with breast cancer (T,N;M,;
IIB stage) and received modified radical mastectomy;
pathological result revealed medullary carcinoma and pos-
itive for ER, PR, and CerbB-2 expressions. The Ki-67 index
was 30% based on the proportion of positively-stained tu-
mor cells. Adjuvant chemotherapy with AC (adriamycin
+ cyclophosphamide) x 4 followed by T (paclitaxel) x 3,
and hormonal therapy with tamoxifen were immediate-
ly started. The patient underwent initial radiotherapy by
external beam: a total of 50 Gy in 2 Gy fractions for the
chest wall and supraclavicular field. She had an abnormal
CT scan revealing an area of distortion of approximately
3.0 x 3.0 x 2.3 cm? in size on the skin surface of right chest
wall, which was biopsied, and fine-needle aspiration was
positive for malignant tumor (originate from breast) dating
back to 18 months ago. The proposal of surgery was reject-
ed by patient. She received 3 cycles of chemotherapy with
GP (gemcitabine + cisplatin) and chose to undergo external
radiotherapy to the recurrent tumor area with dosage of
60 Gy in 2 Gy per fraction. After radiochemotherapy, the
obvious reduction of recurrent tumor size was detected.
One year later, the patient noticed an augmentation of the
mass on her right chest wall. The recurrent tumor was com-
posed with two irregular masses (5.3 x 5.1 x 3.0 cm?, and
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8.0 x 5.1 x 4.0 cm®) according to the CT scan (see Figure 1).
She was referred to our clinic for treatment and requested
brachytherapy instead because of the serious skin fibrosis
in right chest wall.

Before processing each treatment, informed consent
was obtained from the patient. Treatments were per-
formed with standard institutional approval. HDR-inter-
stitial brachytherapy followed by external radiotherapy
in total dose of 30 Gy in 6 fractions during 3 days (5 Gy
each fraction, twice a day with 6 hours interval, 3 days)
was applied treatment and was accomplished with Onco-
Smart ProGuide catheters (Nucletron, an Elekta compa-
ny, Elekta AB, Stockholm, Sweden). Treatment was per-

formed under anesthesia during the procedure. Eleven
applicator catheters (1.1 mm in external diameter and
20 cm in length) were inserted to the target under ultra-
sound guidance, with interval of 1.5 cm to make sure the
adequate dose distribution and target volume coverage
(see Figure 2). OncoSmart ProGuide CT-Markers were
put inside the catheters in order to facilitate their recon-
struction. After implanting the applicators, fine-pitch
(2 mm) X-ray CT images were then acquired and trans-
ferred to the treatment planning computer (see Figure 3).
The CT-imaging data before interstitial brachytherapy
was used to contour GTV and CTV. The CTV was ex-

panded from GTV by 2.0 cm and restricted by the vol-

Fig. 1. Recurrent tumor on the skin surface of right chest wall

Fig. 2. Eleven applicator needles were inserted to the target under ultrasound guidance
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Fig. 4. A-C) The dose distribution of horizontal, saggital and coronal positions. The red line showed the position of V4, cov-
ered GTV completely. Just a small part of V5, (showed with the blue line) covered the right lung. D) The dose volume histogram
(DVH) parameters. It showed the high dose distribution of GTV and CTV, and low dose distribution of right lung

ume of critical organs (especially right lung). A CT-based
treatment plan was created using a graphic optimization
tool (Treatment Planning System Oncentra V4.3; Nucle-
tron, Veenendaal, The Netherlands). The normalization
and optimization to the target volume was performed.
The dose volume histogram (DVH) parameters are
recommended for the evaluation of target volume and
organs at risk (OARs). The dose distribution to target vol-
ume and OARs are showed in Figure 4. In the brachyther-
apy plan, 30 Gy and was prescribed to 100% of the target

volume, and V,, (volume to the most irradiated dose of
20 Gy) of the lung was mainly considered. In the exter-
nal radiotherapy plan, 60 Gy in 2 Gy per fraction was
prescribed to the target one year before brachytherapy.
The equivalent dose for a 2 Gy fraction schedule was cal-
culated using the EQD2 model, at a./B =3 (Gygqpy, o/p = 3)
for the lung and o/B = 10 (Gyggpy, o/p = 10) for the tar-
get. Dose volume histogram parameters were analyzed
taking into account the volume ratio of the target receiv-
ing 90% or 150% of the therapeutic dose (Vgg, and V5o,
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Fig. 5. The right chest wall (A, B) before, (C, D) 2 weeks, (E, F) 3 months and (G, H) 7 months after brachytherapy

respectively), the equivalent dose delivered to 98% and  V(30Gygqp,), V(40Gygqgp,) and V(50Gygqp,)- The follow-
50% of the target volume: Dggo, and Dy, the volume ra-  ing values were accepted: below Vgy, was 8.0%, V50, was
tio of the lung receiving 5, 10, 20, 30, 40, and 50 Gy of the =~ 48.8%; Dqgq, was 29.0 Gy, D5, was 110.8 Gy; V(5Gygqp,)
equivalent dose: V(5Gygqpy), V(10Gygomy), V(20Gyggpy),  was 44.9%, V(10Gygqp,) was 27.8%, V(20Gygqp,) was
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17.0%, V(30Gygqgp,) was 11.9%, V(40Gygqp,) was 9.1%,
V(50Gygqp,) was 5.6%.

After transporting the planning data to an *2Ir re-
mote afterloader system (Microselectron HDR %2Ir;
Nucletron, Veenendaal, The Netherlands), irradiation
had started. The irradiation took approximately 5 min.
The catheters were removed after irradiation was com-
plete, and the patient was discharged after 2 hours under
observation. No complications were reported during the
treatment and the brachytherapy was well tolerated by
the patient. The patient is regularly followed up at our
affiliated clinics.

Results

The CT examination taken 2 weeks after the bra-
chytherapy showed reduction of the tumor size to 4.0 x
1.5 x 2.7 cm® and 6.5 x 1.8 x 4.5 cm?®. During the follow-up
examination in the 3" month after brachytherapy, it was
showed that the right chest wall mass had disappeared
according to the CT results. At the present 7 months after
reirradiation, treatment-related skin lesions of right chest
wall has completely healed (see Figure 5). And there are
no signs or symptoms of pectoral complications and no
evidence of recurrence at the site of reirradiation.

Discussion

Although the locoregional recurrence in the breast
cancer patients after mastectomy may be a subclinical dis-
seminated disease and may augur poor prognosis, several
studies have demonstrated that some of the patients can
belong to the favorable subgroup and show long-term
survival after salvage treatment [6]. Various treatment
strategies including locoregional therapy (wide excision
and/or radiotherapy) and/or systemic therapy (hor-
mone therapy and/or chemotherapy) can be considered
to treat the breast cancer patients with locoregional re-
currence [7]. Hyperthermia is one of the cancer therapies
and is considered to be an effective radiation sensitizer
[8]. The numerous clinical researches have shown that
the addition of hyperthermia to radiation can increase
the response rate for breast cancer [9,10]. Arunachalam
et al. [11] administered combined simultaneous thermo-
brachytherapy for diffuse chest wall recurrences. How-
ever, the efficacy and side effects of combined treatment
remain to be observed. The optimal treatment for refrac-
tory recurrence of breast cancer is not clearly defined yet.
In the present case, the interstitial brachytherapy with
good adherence was used for this patient in order to con-
trol the recurrent tumor. Eleven applicator catheters were
inserted with the guidance of ultrasound. And the DVH
showed that GTV was covered with high dose irradiation
but the dosage of right lung was relative low. The patient
with locoregional recurrence after mastectomy obtained
good locoregional control by the interstitial radiotherapy
with ultrasound guidance. The entire tumor disappeared
3 months later. And no serious complications were found
in follow-up over 7 months after reirradiation. HDR-in-
terstitial brachytherapy provided a superior therapeutic
ratio compared with external radiotherapy, and enabled

curative dose treatment with prominent therapeutic en-
hancement.

Conclusions

Interstitial brachytherapy might be the safe and prac-
ticable supplementary method of EBRT. The main benefit
of breast brachytherapy compared to EBRT is that a high
dose of radiation can be precisely applied to the tumor
while sparing radiation to healthy tissues simultaneous-
ly. The ultrasound-guided interstitial brachytherapy may
be effective for refractory recurrence of breast cancer.
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