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Abstract 

Mucinous breast carcinoma is a rare malignant tumor (1% - 4% of breast can-
cers), generally associated with a favorable prognosis. Its management is mul-
tidisciplinary; adjuvant radiation therapy aims to reduce the risk of locore-
gional recurrence. Short hypofractionated regimens, including the FAST-For-
ward protocol, are increasingly used in older patients due to their convenience 
and demonstrated efficacy in standard series of ductal carcinoma. We report 
the case of an 86-year-old female patient with mucinous carcinoma of the left 
breast classified as cT3N0M0; treated with surgery, hormone therapy, and ad-
juvant radiotherapy according to the FAST-Forward regimen (26 Gy in 5 frac-
tions over one week), using a three-dimensional technique that allows for op-
timal coverage without exceeding the dose limits for at-risk organs. The treat-
ment was well tolerated, and the patient did not experience any acute or late 
radiation-induced toxicity. After 15 months of follow-up, no locoregional re-
currence was observed, and functional quality of life was preserved. This case 
demonstrates that the hypofractionated FAST-Forward regimen may be a safe 
and practical option for the adjuvant management of mucinous breast carci-
noma in elderly patients. Larger series and long-term follow-up are needed to 
confirm the safety and efficacy specific to this histological subtype. 
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1. Introduction 

Breast cancer is one of the most common cancers in women, accounting for ap-
proximately 25% of all female cancers [1]. 

Histological type is an important prognostic factor, allowing for the identifica-
tion of different subtypes and the development of a personalized treatment ap-
proach [2]. 

Mucinous breast carcinoma is a rare entity, accounting for 1% to 4% of malig-
nant breast tumors. It is characterized by high mucin production and is generally 
associated with a favorable prognosis [3]. 

Its management relies on a multidisciplinary evaluation incorporating imaging, 
histological analysis, and lymph node status to optimize the therapeutic strategy. 
Surgery remains the mainstay of local treatment, supplemented, as indicated, by 
adjuvant radiation therapy aimed at reducing the risk of locoregional recurrence 
[3]. 

Specific data on the use of ultra-short hypofractionation regimens in this histo-
logical subgroup remain limited. The FAST-Forward protocol, now widely adopted 
in the management of early-stage breast cancer, has been rarely reported in pa-
tients with pure mucinous carcinoma, particularly in older patients. 

We report on the case of an elderly patient treated with radiation therapy ac-
cording to the FAST-Forward protocol for mucinous breast carcinoma. This case 
demonstrates the feasibility and tolerability of this therapeutic strategy in a clinical 
setting rarely described in the literature. 

2. Case Presentation 

This is an 86-year-old female patient with a history of well-controlled hyperten-
sion under treatment, who presented with a mass in her left breast that had been 
gradually growing over the past two years. 

There was no family history of breast or ovarian cancer, and BRCA1/BRCA2 
mutation status had not been evaluated. The patient was multiparous (four chil-
dren), with a first pregnancy at age 24, and reported a history of breastfeeding. 
She had her first menstrual period at age 13 and entered menopause at age 48, 
with no history of hormone replacement therapy. She led a healthy lifestyle, with 
no history of smoking, alcohol consumption, or obesity. 

On physical examination, her general condition was normal. Breast examina-
tion revealed, in the left breast, a large mass approximately 15 cm in diameter, 
firm in consistency, painless, occupying most of the breast, with no nipple dis-
charge or associated signs of inflammation. The right breast was unremarkable. 
Examination of the axillary and supraclavicular lymph node regions revealed no 
lymphadenopathy. 

Given this clinical presentation, breast imaging, including bilateral breast ultra-
sound and breast MRI, was indicated. 

The bilateral breast ultrasound revealed, in the left breast, a large mass involving 
all quadrants, well-defined and heterogeneous, consisting of a solid hypoechoic 
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component that was vascularized on Doppler and a cystic component with thick, 
mobile echogenic content. The dimensions of the lesion were estimated at 80 × 
140.5 × 140 mm. No suspicious axillary lymphadenopathy was identified. The 
right breast showed no significant abnormalities on ultrasound or mammogra-
phy. 

Breast MRI revealed, in the left breast, a large, well-defined oval mass with het-
erogeneous signal intensity, showing intense enhancement after contrast injec-
tion, associated with a mixed component and the presence of endocystic pseudo-
papillae with low signal intensity on T1- and T2-weighted images (Figure 1 and 
Figure 2). 
 

 

Figure 1. T1-weighted breast MRI with gadolinium contrast showing a large mass in the 
left breast with heterogeneous enhancement. 
 

 

Figure 2. T2-weighted breast MRI showing a mass in the left breast with heterogeneous 
signal intensity, cystic components, and internal septa. 
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No suspicious lymphadenopathy was found. The tumor was classified as BI-
RADS 5, indicating that a biopsy should be performed. The right breast was un-
remarkable. 

A staging workup consisting of a thoraco-abdominal-pelvic CT scan did not 
reveal any distant metastases. 

Based on these results, the diagnosis was mucinous carcinoma of the left breast, 
classified as cT3N0M0. 

Histological examination of the needle biopsy revealed a myxoid, low-cell-den-
sity carcinomatous proliferation organized into clusters and tubules.  

The tumor cells exhibited moderate cytonuclear atypia, with anisokaryosis, hy-
perchromatic nuclei, and eosinophilic cytoplasm. Mitotic activity was moderate, 
with 6 mitoses per 10 high-power fields, or 3.06 mitoses/mm2. The tumor was 
classified as grade II (Scarff-Bloom-Richardson, modified by Elston and Ellis) 
(Figure 3). 
 

 

Figure 3. Histological image 20× magnification shows a carcinomatous proliferation com-
posed of cellular clusters and occasional tubular structures, all set within an abundant, 
purely myxoid stroma. 
 

On immunohistochemical analysis, the tumor was 100% positive for estrogen 
receptors (ER), negative for progesterone receptors (PR), and HER2-negative 
(score 0). The proliferation index was greater than 20%. These results are con-
sistent with a luminal B-like HER2− molecular subtype according to the histomo-
lecular classification of the 8th edition of the AJCC (American Joint Committee 
on Cancer). 

The patient’s case was discussed at a multidisciplinary team (MDT) meeting. 
Neoadjuvant chemotherapy was not recommended, and it was decided to proceed 
with surgery first. The patient therefore underwent a left mastectomy with ipsilat-
eral axillary lymph node dissection. 

Pathological examination of the surgical specimen confirmed a pure mucinous 
tumor, morphologically similar to that observed in the initial biopsy. It was an 
SBR grade 2 tumor, with no vascular emboli or perineural infiltration identified. 
The surgical margins were clear. The axillary lymph node study included 16 
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lymph nodes, all of which were free of metastases (0/16). Overall, the tumor was 
classified as pT3N0. 

In light of the pathological findings, adjuvant chemotherapy was not indicated. 
However, adjuvant radiation therapy was indicated (stage pT3) and administered 
using an ultra-hypofractionated regimen (FAST-FORWARD), with a total dose 
of 26 Gy delivered in 5 daily fractions of 5.2 Gy each. The technique used was 3D 
conformal radiotherapy, and the clinical-anatomical target volume included the 
left chest wall.  

The dosimetric analysis showed excellent coverage of the planned treatment 
volume (PTV), ranging from 95% to 107% (Figure 4). 
 

 

Figure 4. Axial cross-section from the planning CT scan illustrating the dose distribution. 
 

The dose limits for at-risk organs were met, particularly for the heart (V7 = 
5.4%), and were slightly exceeded for the ipsilateral lung (V8 = 17%) (Figure 5). 
 

 

Figure 5. Dose-volume histogram (DVH) of at-risk organs. 
 

The patient was started on aromatase inhibitor hormone therapy following ra-
diation therapy. This treatment was continued for five years, with good clinical 
tolerance. 

The clinical evaluation conducted one month and 3 months after treatment re-
vealed no acute toxicity attributable to radiation therapy.  

After a 15-month follow-up, no late toxicity was observed. In particular, ac-
cording to the CTCAE (Common Terminology Criteria for Adverse Events) ver-
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sion 5.0 classification, no grade ≥ 1 toxicity was found, notably no radiation der-
matitis, radiation pneumonitis, esophagitis, or radiation-induced cardiac compli-
cations during the clinical and radiological follow-up examinations conducted af-
ter the completion of radiation therapy. 

Follow-up was conducted systematically through clinical consultations and la-
boratory tests every three months. Radiological follow-up consisted of an annual 
breast ultrasound and an annual thoraco-abdominal-pelvic CT scan (TAP CT). 
Furthermore, no local-regional or distant recurrence was detected during this fol-
low-up period.  

3. Discussion 

Mucinous breast carcinoma is a rare form of breast cancer that exhibits specific 
molecular and clinicopathological characteristics distinct from those of other 
types of breast cancer [4]. 

Although mucinous carcinoma shares several risk factors with the most com-
mon subtypes of breast cancer—such as advanced age, female sex, nulliparity, late 
menopause, and lack of breastfeeding—genetic predisposition, particularly that 
linked to BRCA1/2 mutations, is less frequently observed in this subtype [5]. 

Clinically, studies show that 44% of mucinous breast carcinomas were located 
in the upper-outer quadrant of the breast, while the remaining 56% were located 
in the upper-inner, lower-inner, lower-outer, and central quadrants, respectively 
[4]. In the present case, the mass occupied the entire upper quadrant, as men-
tioned earlier.  

Radiologically, mucinous carcinoma can mimic a benign lesion on breast ultra-
sound, appearing as an oval or round, isoechoic or hypoechoic mass, as was the 
case with our patient. It can be difficult to differentiate mucinous carcinoma from 
benign lesions for various reasons. However, certain MRI features, such as a 
higher apparent diffusion coefficient (ADC) and enhanced internal septa, can fa-
cilitate this distinction [6]. 

Histologically, mucinous carcinomas are classified into two main variants: type 
A and type B. Type A is a low-cell-density variant characterized by abundant ex-
tracellular mucin and a predominantly mucinous stroma, whereas type B is more 
cellular and may exhibit neuroendocrine or micropapillary differentiation. The 
tumor is considered pure when the mucinous component accounts for more than 
90% of the lesion [7] [8]. In this case, the tumor corresponded to the type A variant 
and was classified as a pure mucinous carcinoma. 

In terms of treatment, pure mucinous carcinoma is managed similarly to other 
invasive breast cancers. When possible, lumpectomy or mastectomy combined 
with sentinel lymph node biopsy or ipsilateral axillary lymph node dissection, fol-
lowed by adjuvant radiation therapy if indicated, is the standard approach for lo-
calized stages, just as it is for typical invasive ductal carcinoma [9]. 

Although axillary lymph node involvement is rare in cases of pure mucinous 
carcinoma (2% to 14%), it is considerably more common in the mixed mucinous 
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subtype (46% to 64%) [4]. Our patient underwent a left mastectomy due to the 
large size of the tumor, which occupied nearly the entire breast, along with ipsi-
lateral axillary lymph node dissection. The decision to perform axillary lymph 
node dissection rather than the sentinel lymph node biopsy technique due to the 
latter’s unavailability at the facility at that time. 

In accordance with the inclusion criteria for the FAST Forward trial (patient ≥ 
18 years old, T1 - T3 tumors, N0 - N1, M0, no prior radiation therapy) [10]; we 
selected the hypofractionated regimen of 26 Gy in 5 fractions over one week for 
our patient. This decision was motivated by compliance with the protocol, the 
favorable histological prognosis, and the benefit of limiting the duration and fre-
quency of travel for an elderly patient. 

Systemic treatment follows standard recommendations for breast cancer: mu-
cinous carcinomas, which are often ER/PgR-positive, benefit from adjuvant hor-
mone therapy to reduce the risk of recurrence, as in our case [11]. Chemotherapy 
is rarely used in pure mucinous carcinoma due to its indolent course; patients 
with favorable prognostic factors (N−, RE+) achieve satisfactory outcomes with-
out chemotherapy. 

Colloid breast carcinoma has a good prognosis, with a cancer-specific survival 
rate of 94% at 5 years and 81% at 20 years. Overall survival rates are comparable 
to those of the general population [4] [12] [13]. 

4. Conclusion 

Pure mucinous carcinoma of the breast is a rare histological subtype with a favor-
able prognosis. This case demonstrates the feasibility and good tolerability of the 
FAST-Forward protocol in an elderly patient, suggesting that this strategy is a vi-
able option in this specific clinical situation.  
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