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ABSTRACT... Objective: To highlight clinicopathological differences between Pure Mucinous Carcinoma (PMC) and Mixed
Mucinous Carcinoma (MMC) of the breast. Study Design: Descriptive Retrospective study. Setting: Private Lab in Faisalabad,
Pakistan. Period: January 2017 to December 2022. Methods: FNAC smears diagnosed with Mucinous Carcinoma fulfilling
the inclusion and exclusion criteria were carefully examined for features such as cellularity, extracellular mucin (ECM), nuclear
pleomorphism, plasmacytoid cells, macrophages, and myxovascular fragments (MVFs). The diagnosis was confirmed by
histopathology and were characterized in to PMC and MMC. Immunohistochemistry slides were evaluated according to
established protocols. Statistical analysis was performed using SPSS (p < 0.05). Results: The study analyzed 16 FNAC
cytological samples with subsequent histopathological confirmation. These cases were derived from a pool of 712 female
breast carcinoma cytology cases over a five-year duration. The predominant age group was 40 to 50 years, with the left
breast and upper outer quadrant being the most common site. Distinct cytological characteristics, particularly the significant
presence of extracellular mucin in PMC, were observed. Tumor grade and lymph node involvement emerged as crucial
prognostic factors. MMC exhibited a high Ki-67 index, indicating increased cellular proliferation. Conclusion: Pure mucinous
carcinomas (PMCs) are uncommon breast tumors with distinguished cytologic features. It is clinically and genetically
distinct from mixed mucinous carcinoma (MMC) and other types of breast cancer. An important prognostic factor is lymph
node involvement, and PMCs often have a low proliferation rate and a more favorable long-term prognosis. Therefore, the
identification of PMC through FNAC holds significant diagnostic and clinical importance.
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INTRODUCTION refine treatment strategies. This study aims to

Mucinous breast carcinoma is an uncommon
subtype of ductal carcinoma, which accounts
for 1-7% of breast cancers. It can be further
characterized into Pure Mucinous Carcinoma
(PMC) and Mixed Mucinous Carcinoma (MMC).
PMC usually presents with abundant extracellular
mucinous lakes, and are mostly circumscribed
and have a gelatinous cut surface. PMC usually
occurs in postmenopausal women and shows a
more favorable prognosis than MMC. Therefore
detection by fine needle aspiration cytology
(FNAC) may influence treatment decisions.
Although research is still ongoing, much remains
to be discovered about this rare form of breast
cancer, and research continues to improve our
understanding of the underlying biology and

correlate the cytomorphological features of PMC
and MMC with histopathology, taking as gold
standard.!23

METHODS

This descriptive retrospective study was
conducted in Faisalabad’s private laboratory
between January 2017 and December 2022. It
was approved by ethical committee (MEZ/HISTO/
PATH/126). It included all female breast cases of
anyagediagnosedwith Mucinous Carcinoma (MC)
on cytology in the last 5 years. The breast cytology
cases diagnosed as MC but had no subsequent
histopathology were excluded from the study.
The demographic and clinical information were
retrieved from the medical records. A total of 16

1. MBBS, FCPS (Histopath), Assistant Professor, Aziz Fatima Medical College, Faisalabad.

2. MBBS, FCPS (Histopath), Professor & Consultant Pathologist, Shahida Islam Medical College, Lodhran.

3. MBBS, FCPS Trainee, Senior Medical Officer, Evercare Eye Hospital, Lahore.

4. MBBS, M.PHil (Histopath), Professor (Retd) & Consultant Pathologist, UMDC & Meezan Lab, Faisalabad.
5. MBBS, M.Phil. FCPS (Histopath), Professor & Consultant Pathologist, Niazi Medical College, Sargodha.

6. MBBS, House Officer, CMH, Lahore.

Correspondence Address:

Dr. Muhammad Mudassar
Department of Pathologist,

Shahida Islam Medical College &
Teaching Hospital, Lodhran, Pakistan.
drmudassarmajeed@gmail.com

09/12/2023
07/02/2024

Article received on:
Accepted for publication:

704

Professional Med J 2024;31(05):704-711.



Mucinous carcinoma of the breast

2

cytology cases with subsequent histopathology
were evaluated. The diagnosis was first made by
cytology and then confirmed by histopathology.
Cytological evaluation including semi percentile
parameters including extracellular mucin
(ECM), cellularity, pleomorphism, plasmacytoid
appearance, macrophages, and myxovascular
fragments (MVF). Two cytopathologists examined
immunohistochemical slides for estrogen
receptor (ER), progesterone receptor (PR),
human epidermal growth factor receptor 2 (HER2
Neu), and Ki-67. The clinicopathological features
of PMC and MMC were compared and analyzed.
Statistical analysis was done using SPSS 24; p <
0.05 was considered significant.

RESULTS

In this research, we analyzed 16 cytological
samples diagnosed with Mucinous Carcinoma
(MC) of the breast obtained through fine needle
aspiration (FNA) and had histopathological
confirmation. These cases were derived from a
pool of 712 female breast carcinoma cytology
cases over a five-year duration. The mean age
is approximately 51.88 years, with a standard
deviation of 14.62. The age range spans from a
minimum of 30 years to a maximum of 80 years.
The most common age group was 40 to 50 years.
The left breast was the most commonly affected,
with 11 cases, while 5 cases were identified in
the right breast. The duration of the breast lump
varied significantly, ranging from two weeks to a
decade. The upper outer quadrant of the breast
was the most frequently affected area, accounting
for 12 cases.

The cytological assessment revealed distinctive
features, marked by a significant presence
of extracellular mucin. Within this mucin-rich
material, clusters of tumor cells with relatively
benign cytological features were suspended.
Additionally, myxo-vascular fragments were
observed in 6 cases. Dissociated tumor
cells exhibited a plasmacytoid appearance,
characterized by eccentrically located nuclei. In
a minority of cases, mucin content was notably
scarce, and in four instances, cellularity was
significantly high, while in two cases, cellularity
was extremely low.

Subsequent histological examination of excision
or mastectomy specimens confirmed all 12 cases
as pure Mucinous Carcinoma (PMC). Among
them, 2 cases exhibited a micropapillary pattern,
while 4 cases were identified as Mixed Mucinous
(MMC). Pure Mucinous carcinoma (PMC) was
characterized under the microscope by the
presence of abundant mucinous areas and tumor
cells with mild atypia, as illustrated in Figure-1.
In contrast, Mixed Mucinous carcinoma (MMC)
exhibited mucinous regions similar to those seen
in PMC but also displayed solid areas featuring
invasive ductal components adjacent to the
mucinous areas, as depicted in Figure-2. All four
cases of MMC in our study showed intraductal
components.

While 4 cases have a “Positive” nodal status,
one case of PMC and three cases of MMC
demonstrated metastasis in the ipsilateral axillary
lymph nodes. The presence of mucin was
confirmed through Periodic Acid-Schiff (PAS)
positive staining, as demonstrated in Figure-3.

Regarding tumor grading, 12 cases of PMC were
categorized as Grade Il. Among MMCs, two cases
were classified as Grade Il, while the remaining
two were Grade Ill. Our study revealed that the
tumor grade exhibited a statistically significant
association with “Histopathology” (with a p-value
of 0.009), indicating that the grade of the tumor
(Grade Il or Grade lll) significantly differs between
PMC and MMC cases.

On the other hand, variables such as “ER,” “PR,”
“Her 2 Neu,” and “Ki 67” did not demonstrate
statistically =~ significant  associations  with
“Histopathology” as their p-values were all above
0.05. In summary, “Grade of Tumor” was the only
variable found to be significantly associated with
“Histopathology,” while the others did not show
such associations.

However, when considering the proliferative
index, a notable distinction emerged. Among the
Mixed Mucinous Carcinoma (MMC) cases, a high
Ki-67 index was noted, indicating a high level of
cellular proliferation. In contrast, Pure Mucinous
Carcinomas (PMC) were characterized by a lower
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proliferative tumor profile, with only one case

T i , %), MMC (%) PMC (%
exhibiting a Ki-67 index exceeding 20%. umor size (T) (no, %) (%) PMC (%)

T1a 0 0
MMC PMBC Tib 0 4 (33.3)
Number of patients 04 (25%) 12(75%)
. . Tic 0 3 (25)
Mean age at diagnosis 36.75 56.91
Patients aged over 80 0 1 T2 2 (50) 0
Median size 4.75cm 6.35cm T3 1(25) 5 (41.6)
Frequency Percent T4 1 (25) 0
MPMC 4 25.0
PMC 12 75.0
Total 16 100.0 PNO 1(25) 11 (91.6)
Table-l. Comparison of Mixed Mucinous Carcinoma PN1 0 1(8.3)
(MMC) with Pure Mucinous Carcinoma (PMC).
Histopathology PN2 2 (50) 0
MMC (%) PMC (%) PN3 125) 0
ER- 2 (50) 1(6.8)
ER+ 2 (50) 11 (91.6) G 0 0
PR— 2 (50) 4 (33.3)
PR+ 2(50) 8 (66.6) G2 2 (50) 12 (100.0)
HER2 0/1+ 2 (50) 8(66.6) G3 2 (50) 0
HER2 2+ 0 3(25) Gx (necrosis/autolysis) 0 0
HER2 3+ 2 (50) 1(8.3)

Table-Il. ER, PR, HER2neu Status Table-1ll. TNM staging of mucinous CARCINOMA

¥
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Figure-1. A microphotograph of cytological smear from a case of pure mucinous carcinoma, showing abundant
extracellular mucin with clusters of floating bland tumor cells (A, Giemsa, 10x); Higher magnification of the same
case showing macrophages (B,Giemsa, 40x)
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Figure-2. A microphotograph of cytological smear from a case of mixed mucinous carcinoma, showing focal
extracellular mucin, high cellularity with mild plasmacytoid pleomorphic nuclei. (C, Giemsa10x);
Higher magnification of the same (D, Giemsa, 40x).
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Figure-3. A microphotograph of pure mucinous carcinoma showing abundant extracellular mucin with clusters
of bland floating tumor cells,( E) (, Hematoxylin and Eosin, [H&E] 10x); Higher magnification of the same case
(H&E,40x); Periodic stain highlighting the mucinous areas(G, H) (Periodic acid-Schiff stain [PAS]10x and 40x).
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mucin and clusters of tumor cells. The tumor cells exhibit pleomorphic nuclei. (I)(H&E, 10x). Higher magnification of
the same (J) (H&E, 40x).

DISCUSSION

Our study found that mucinous carcinoma (MC)
accounted for 2.2% of cases, consistent with
existing literature. The worldwide prevalence of
MC ranges from 2% to 7%, with 2.4% reported
in China, 3.4% in Taiwan, and 3.3% in South
India. Mucinous carcinoma (MC) primarily affects
postmenopausal women, typically about ten
years older than those diagnosed with invasive
ductal carcinoma (IDC) in Western countries.'3
We observed cases in a wider age range, from 34
to 80 years. However, four cases were identified
in individuals aged 60 and above. The mean
age in our study was 51.9 years, with a standard
deviation of 14.62 years.

The mean age in our study is consistent with the
findings of Chikkannaiah P et al., who reported
a mean age of 50.9 years. Upasana Joneja et al.
observed a wider age range of 28 to 80 years
(mean 55 years), with less than 50% of patients
being peri- or premenopausal. In contrast, Budzik,
M.P. et al. reported a mean age of 65.5 years,
Tseng et al. found a mean age of 49.8 years, and
Lei et al. stated an age of 63 (range 28-90).4121315
This study found a significant difference in mean
age presentation, PMC presents in an older age
group. The average age for PMC was 56.1 years,
whereas MMC cases exhibited a mean age of
36.75 years. This is consistent with a retrospective

review by Sun, P et al. on 161 cases of mucinous
breast carcinoma, where they found that mixed
mucinous carcinomas occurred at a younger age
and showed more aggressive features.® While in
the study by Marrazz, E et al, the mean age at
diagnosis was 64.4 years, and reported that PMC
affects patients earlier than MMC.1©

Cytological diagnosis of MC presents challenges.
In this study, we identified distinguished features
of PMC. These features are the presence of an
abundance of mucin. relatively bland-looking
monomorphic cells, plasmacytoid cells, and
macrophages. While the MMC showed coexistent
invasive ductal carcinoma component comprising
sheets and nests of tumor cells with pleomorphic
hyperchromatic nuclei and prominent nucleoliand
mitosis. Most of these cytomorphologic features
have been highlighted in previous studies.
However, it is important to note that the existing
data on cytological diagnosis of PMC comprises
individual case reports, with only a limited number
of comprehensive series available.?%67:813

Our study revealed that MMCs were slightly
smaller than PMCs, which is consistent with
the findings of Lei et al.”™ The difference in size
can be attributed to the presence of invasive
components in the MMC. However, some studies
have suggested that MC tumors smaller than 5
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cm have a favorable prognosis. This contrasts
with the observations of Tseng et al., who found
no difference in size between MCs and IDCs.12
Morphologically, PMCs are characterized by mucin
in more than 90% of tumors, while MMCs contain
solid components that often resemble IDC-NOS.
A micropapillary pattern was observed in some
cases, Upasana Joneja et al also documented
that both pure mucinous and micropapillary
(non-mucinous) carcinoma patterns can coexist.?
similar to Budzik, M.P. et al. classify PMC tumors
into hypocellular (PMC-A) and hypercellular
(PMC-B) types, with micropapillary features seen
in pure mucinous carcinoma.®

PMC exhibits distinctive clinicopathological
features both morphologically and genetically.
This study showed increased expression of ER,
PR, and low expression of HER 2 Neu. This is in
concordance with the study done by Sun et al.
and Tseng et al. While there was no significant
difference between PMC and MMC. This aligns
with the existing literature.” The MMC cases
showed a high proliferative marker Ki67, this is
in concordance with Lei et al. They demonstrated
increased P53 expression in MMC."®

Prognostic factors associated with mucinous
carcinoma (MC) remain a matter of debate.
However, there is consensus among researchers
that lymph node status plays a key role as a
prognostic factor. In our current study, we found
that three cases of MMC had ipsilateral axillary
lymph node metastases. These findings are
consistent with research by Esmer, A.C. etal., who
studied patients with mucinous breast carcinoma
(MBC) and showed that PMCs had larger tumors
and longer survival times, while MMC cases
showed more advanced axillary dissection rates
and higher N - phase.?

In addition, research by Zhou, X et al. suggested
that patients with PMC had fewer cases of
lymph node metastases, were diagnosed at an
earlier stage, showed higher rates of hormone
receptor positivity, and had lower rates of HER2
expression compared to patients with invasive
ductal carcinoma (IDC). Furthermore, the study of
Emiroglu S et al. involving 87 patients diagnosed

with PMC found that most of these patients
were in the luminal subgroups with an excellent
prognosis and a lower incidence of lymph node
metastases, illustrating the favorable tumor
biology of PMC.'415

A study by Khokher, S. et al. involving 6,718
registered breast cancer patients revealed that
91% had invasive ductal carcinoma (IDC), 2%
had invasive lobular carcinoma (ILC), and 1%
had mucinous carcinoma (MC). These data
are consistent with the profile of breast cancer
patients in Pakistan, which follows a similar
pattern to other developing countries.'®

CONCLUSION

Pure mucinous carcinomas (PMCs) are
uncommon breast tumors with distinguished
cytologic features. It is clinically and genetically
distinct from mixed mucinous carcinoma (MMC)
and other types of breast cancer. An important
prognostic factor is lymph node involvement, and
PMCs often have a low proliferation rate and a
more favorable long-term prognosis. Therefore,
the identification of PMC through FNAC holds
significant diagnostic and clinical importance.
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