
© 2015 Hong Kong College of Radiologists 169

Hong Kong J Radiol. 2015;18:169-73   |   DOI: 10.12809/hkjr1514284

IMAGING-PAtHOlOGICAl CORRElAtION

Correspondence: Dr Lily KM Wong, Department of Radiology, East 1, Kwong Wah Hospital, 25 Waterloo Road, Yaumatei, Hong 
Kong.
Tel: (852) 9303 3959; Email: kamanlily@yahoo.com

Submitted: 27 Nov 2014; Accepted: 3 Feb 2015.

Mucinous Breast Carcinoma: Magnetic Resonance Imaging and 
Pathological Correlation

KM Kwok, lKM Wong, WS Mak, MC lam, SK Chan, CW Wong
Department of Radiology, Kwong Wah Hospital, Yaumatei, Hong Kong

INtRODUCtION
Mucinous carcinoma (synonyms: colloid carcinoma, 
mucoid carcinoma, gelatinous carcinoma) of the 
breast is characterised by a proliferation of clusters of 
generally small and uniform cells floating in a large 
amount of extracellular mucus often visible to the naked 
eye.1 It is a rare breast tumour, accounting for about 1% 
to 6% of all breast carcinomas.2 It can be further divided 
into the pure form and the mixed form. This article 
illustrates three patients with the pure form of mucinous 
carcinoma, and focuses on the radiological (mainly 
magnetic resonance imaging [MRI]) and pathological 
features.

CASE PRESENtAtION
A 40-year-old patient A and 48-year-old patient B 
presented with screen-detected left breast mass and 
self-detected left breast lump, respectively. The first-
line investigations of mammogram and ultrasound in 
both patients showed the index lesion and multiple 
other cystic lesions. Ultrasound-guided fine-needle 
aspiration of the index lesions was performed in both 
and demonstrated mucinous carcinoma (C5 category) in 
patient A and ‘suspicious of malignancy’ (C4 category) 
in patient B. After subsequent surgical consultations, 
both patients opted for breast conserving therapy (BCT). 
Breast MRI was arranged for preoperative assessment.

In patient A, the index lesion was 2 cm and was located 
at the sub-areolar region at L12H. It had a lobulated 
border, hypointense T1 (Figure 1a), heterogeneous 
hyperintense T2 signal (comparable with a simple 

cyst) (Figure 1b) and elevated apparent diffusion 
coefficient (ADC) value (2.1 x 10-3 mm2/s) [Figure 2]. 

Figure 1.	 (a)	T1-weighted	and	 (b)	T2-weighted	 images	of	 left	
breast	mucinous	carcinoma	(arrows)	in	patient	A.

(a)

(b)

Figure 2.	Apparent	diffusion	coefficient	 value	of	 left	breast	
mucinous	carcinoma	(arrow)	in	patient	A.
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After contrast injection, heterogeneous enhancement 
(Figure 3) with a type I kinetic curve (rapid initial 
increase followed by persistent rise in delayed phase) 
was observed (Figure 4). In patient B, the index lesion 
measured 2.2 cm and was located at L11H, 4 cm from 

the nipple. It showed the same characteristics regarding 
the margin, signal intensity (Figure 5) and ADC value 
(Figure 6) as those in patient A. In the dynamic phase, 
the index lesion demonstrated peripheral and septal 
enhancement (Figure 7) and a type I kinetic curve (Figure 
8). In both cases there was no muscle or skin fixation, 
and no satellite lesions or metastatic axillary lymph 
nodes.

Figure 3. Post-contrast subtraction image of left breast mucinous 
carcinoma	(arrow)	in	patient	A.

Figure 4.	Enhancement	kinetic	curve	of	 left	breast	mucinous	
carcinoma in patient A.

Figure 5.	 (a)	T1-weighted	and	 (b)	T2-weighted	 images	of	 left	
breast	mucinous	carcinoma	(arrows)	in	patient	B.

Figure 6.	Apparent	diffusion	coefficient	 value	of	 left	breast	
mucinous	carcinoma	(arrow)	in	patient	B.

Figure 7. Post-contrast subtraction image of left breast mucinous 
carcinoma	(arrow)	in	patient	B.

Figure 8.	Enhancement	kinetic	curve	of	 left	breast	mucinous	
carcinoma in patient B.

(a)

(b)
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Patient C was aged 70 years and presented with a 
screen-detected left breast mass. The MRI features of 
the index lesion were the same as those of patients A 
and B (Figures 9 and 10), except that it had hyperintense 
T1 signal (Figure 11) and homogenous enhancement 
(Figure 12) with a type II kinetic curve (rapid initial 
increase followed by delayed plateau; Figure 13). 

Patients A and B underwent BCT followed by adjuvant 
radiotherapy and chemotherapy with tamoxifen. 
Pathology of pure mucinous carcinoma was confirmed 
in their surgical specimen (Figure 14). Both were grade 
I (Modified Bloom & Richardson grading score), stage 
pT1c (>1 mm but ≤20 mm) pN0. Patient C underwent 
modified simple mastectomy (MSM) followed by 
chemotherapy with tamoxifen. The choice of MSM was 
made due to concerns about her age. The pathology was 
that of pure mucinous carcinoma, grade II (Modified 
Bloom & Richardson grading score), stage pT1c, pN0.

DISCUSSION
Pure mucinous carcinoma represents 1% to 4% of all 
breast cancers. They present in women across a broad 
age range, but usually in older women.3 

Mucinous carcinoma is characterised by the production 
of abundant extracellular and / or intracellular mucin: 
the definition requires a mucinous component of >50% 
of the lesion.4 The pathological diagnostic criteria of 
pure mucinous breast cancer include a macroscopically 

Figure 9. T2-weighted image of left breast mucinous carcinoma 
(arrow)	in	patient	C.

Figure 10. Apparent	diffusion	coefficient	 value	of	 left	breast	
mucinous	carcinoma	(arrow)	in	patient	C.

Figure 11.	T1-weighted	image	of	left	breast	mucinous	carcinoma	
(arrow)	in	patient	C.

Figure 12. Post-contrast subtraction image of left breast 
mucinous	carcinoma	(arrow)	in	patient	C.

Figure 13.	Enhancement	kinetic	curve	of	 left	breast	mucinous	
carcinoma in patient C.
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well-circumscribed and gelatinous tumour; and at least 
90% of the tumor composed of mucin with small groups 
of well-differentiated tumour cells. A tumour that fulfils 
these criteria has an excellent prognosis.5 Even if there 
is only a very small non-mucinous component, the 
tumour is classified as mixed form.6 An abundance of 
mucin is responsible for many of the imaging features 
observed in MRI.

Most of the mucinous carcinomas have lobulated 
borders although a few demonstrate irregular borders, 
which is more commonly seen in the mixed type.7 The 
protein concentration in mucin affects the T1 signal 
intensity that varies from low, isointense to high.8 A 
high T2-weighted signal (same as water) and ADC 
values are attributed to the high mucin content and 
the low cellularity, respectively.9 These were well 

demonstrated in our three patients. The combination 
of high T2 signal and ADC value is of diagnostic 
significance. It gives the reporting radiologist a cue 
to differentiate mucinous carcinoma from other more 
common types of ductal cancer that typically show a 
less intense T2 signal and low ADC value.

In the dynamic phase, the most common pattern of 
enhancement is early rim enhancement followed by 
slow filling-in of contrast in the form of type I kinetic 
curve (rapid initial increase and persistent delayed 
phase) as seen in two of our three patients. This may 
be due to gradual diffusion of contrast medium into 
the stroma rich in mucin.10 Sometimes a type II kinetic 
curve (rapid initial increase and delayed plateau) is 
observed instead, as in patient C.8 The pattern is in 
contrast to the type III kinetic curve (rapid initial 
increase and delayed washout) that is most commonly 
seen in other forms of breast cancer. 

Mucinous carcinoma has a better prognosis than 
infiltrating ductal carcinomas and other tumours with 
specific differentiating features. It has a less aggressive 
growth pattern and lower chance of lymph node 
metastasis.11 This is particularly true for the pure form 
of the tumour that has a reported frequency of axillary 
lymph node metastasis of 14% to 15% and 10-year 
survival rate of 87% to 90.4%.12 Therefore, mucinous 
carcinoma is often treated with BCT, unlike other 
types of invasive breast cancer.13 This confirms the 
importance of a preoperative diagnosis of mucinous 
carcinoma.

Finally, we would like to emphasise that although MRI 
is a useful diagnostic tool to distinguish mucinous 
carcinoma from other types of tumour, it is not a 
substitute for preoperative biopsy and histological 
analysis.

CONClUSION
Mucinous carcinoma of the breast shows high T2 
signals, high ADC value, and early rim enhancement 
with slow fill-in of contrast on MRI. These are important 
signs to distinguish it from other forms of breast cancer. 
BCT is the treatment of choice considering its less-
aggressive nature. 
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