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Background: Invasive micropapillary carcinoma (IMPC) is a rare 
tumor of the breast. IMPC can be classified as a pure or mixed type 
based on the extent of micropapillary differentiation.
Aims: To evaluate the prognostic importance of the IMPC 
component in breast cancer through retrospective comparison of the 
clinicopathological characteristics and clinical outcomes of pure and 
mixed IMPC patients.
Study Design: The data of 147 (2.2%) patients with IMPC among 
6648 patients histopathologically diagnosed with invasive breast 
cancer between January 2000-2022 were retrospectively reviewed. 
The patients were assigned to two groups: pure IMPC and mixed 
IMPC.
Methods: The clinicopathological features such as age at diagnosis, 
histological type, grade, size, and components of mixed carcinoma, 
the numbers of metastatic lymph nodes, presence of lymph vascular 
invasion, hormone receptor, and the Her-2 status of the tumor, T, N, 

M stages, and the survival rates were reviewed. The clinicopathologic 
features, patterns of failures, and survival rates were coded and 
compared between pure and mixed IMPC patients.
Results: A total of 45 patients (30.6%) had pure and 102 patients 
(69.4%) had mixed IMPC. The median follow-up time was 46 months 
(3-178). The progesterone receptor positivity rate was significantly 
lower in the pure group than in the mixed group (66.7% vs. 83.3%, p: 
0.024). In the pure and mixed groups, respectively, the 5-year overall 
survival was 90% and 91% (p: 0.839); progression-free survival was 
70% and 77% (p: 0.537); locoregional recurrence-free survival was 
86% and 95% (p: 0.043); 5-year distant metastasis-free survival was 
88% and 83% (p: 0.066), and the locoregional recurrence rate was 
10.3% and 2% (p: 0.052).
Conclusion: Compared to the mixed IMPC, pure IMPC appears to 
have a more aggressive behavior with lower locoregional recurrence-
free survival and more locoregional recurrences. This may be due to 
the low progesterone receptor positivity rate.
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INTRODUCTION

Invasive micropapillary carcinoma (IMPC) is a rare breast tumor of 
frequency 1%-8.4%.1,2 Pathologically, it has an aggressive nature 
with a tendency for lymph vascular invasion (LVI) and lymph node 
(LN) metastasis; therefore, it is assumed to have a worse prognosis 
than that of infiltrative ductal carcinoma (IDC).3-5 Several studies 
in the literature have compared IMPC and IDC in terms of 
clinicopathological features.6-12 MPC can be classified as a pure or 
mixed subtype based on the extent of micropapillary components. 
When compared with pure IMPC, the mixed subtype is more 
frequent and includes IDC as the main component. However, only 
a few studies have evaluated pure and mixed IMPC.13-15 IMPC 
has been reported as an independent prognostic factor for breast 
cancer, stressing the need to apply different treatment modalities. 
Since it is a rare tumor and the number of patients in the literature 
is low, there is no consensus on this point.

We aimed to evaluate the prognostic importance of the IMPC 
component in breast cancer by comparing the clinicopathological 
characteristics and clinical outcomes between pure and mixed 
IMPC patients.

MATERIALS AND METHODS

Patient Selection

The data of 147 (2.2%) patients with IMPC among 6,648 patients 
diagnosed histopathologically with invasive breast cancer between 
January 2000-2022 were retrospectively reviewed. We assigned 
the patients into two groups: pure IMPC and mixed IMPC. We 
considered only tumors that showed micropapillary growth patterns 
as pure IMPC and those associated with other types of invasive 
breast cancer as mixed IMPC. In all, pure IMPC was noted in 45 
patients (30.6%) and mixed IMPC in 102 patients (69.4%).

The clinicopathological features such as age at diagnosis, 
histological type, grade, size, and components of mixed carcinoma, 
the number of metastatic LNs, presence of LVI, hormone receptor, 
and the Her-2 status of the tumor, T, N, M stages, and survival rates 
were accordingly reviewed. Histopathological diagnosis was made 
via excisional biopsy or trucut biopsy. The hormonal subtype was 
analyzed in 3 groups HR (hormone receptor) (+), Her-2 (human 
epidermal growth factor receptor) (-), HER2 (+), and Triple (-). 
Considering AJCC 2018 (American Joint Committee on Cancer, 8th 
edition), the T, N, and M stages were determined.

Treatment Features

Chemotherapy (CT), hormonotherapy (HT), or both were applied 
according to the tumor characteristics of the patients. Adjuvant 
curative radiotherapy (RT) was applied in patients who underwent 
breast-conserving surgery and in patients with tumors of size > 5 
cm and/or LN positivity after mastectomy. The median dose to 
the chestwall was 50 Gy,to the breast was 60 Gy. In addition, a 
median total dose of 50 Gy was applied to the regional lymphatics 
according to the indication status. Patients with bone metastases 
received 30 Gy of palliative RT.

Statistical Analysis

SPSS version 22 (Chicago, IL) was used. Kolmogorov-Smirnov 
and Shapiro-Wilk tests were performed to test the conformity 
of the variables to the normal distribution. Since the numerical 
variables demonstrated nonnormal distribution, they were given as 
median (range), while categorical variables were given as absolute 
values and percentages. The median scores of numerical variables 
were compared with the nonparametric Mann-Whitney U-test. The 
proportions of patients with pure and mixed IMPC were presented 
by categorical variables using crosstabulations. The Chi-square 
test was used to compare these proportions.The overall survival 
(OS), progression-free survival (PFS), locoregional recurrence-
free survival (LRRFS), and distant metastasis (DM)-free survival 
(DMFS) were calculated from the diagnosis until the last follow-
up or death, to the last follow-up or any event, to the last follow-
up or locoregional recurrence and, to the last follow-up or DM, 
respectively.

We defined locoregional recurrence (LRR) as tumor monitoring 
in the ipsilateral breast and chestwall, axilla, internal mammary, 
supra, and infraclavicular lymphatic stations. Metastases on the 
other sides were defined as DMs. We created survival curves 
with the Kaplan-Meier method and used the log-rank test for 
comparisons.

Posthoc power analysis was conducted to evaluate the power of 
the study. A two-sided log-rank test with an overall sample size 
of 139 subjects (39 in the pure IMPC group and 100 in the mixed 
IMPC group) achieved 68.9% power at a 0.050 significance level 
to detect a statistically significant difference in the LRRFS rates 
between the patient groups.

RESULTS

Clinicopathologic Characteristics

Our study included 147 (2.2%) patients with IMPC among 6,648 
patients histopathologically diagnosed with invasive breast cancer 
between January 2000-2022. A total of 45 patients (30.6%) had 
pure and 102 patients (69.4 %) had mixed IMPC. The median age 
of the patients was 48 (18-83) years. All patients were women. Of 
these, 73 patients were premenopausal (49.7%), 69 (46.9%) were 
postmenopausal, and 5 (3.4%) were perimenopausal. Pure and 
mixed IMPC patients were compared in terms of their age, tumor 
size, molecular subtypes, T, N, M stage, OS, LRRFS, and DMs. 
The clinicopathologic features of pure and mixed IMPC cases are 
summarized in Table 1. The median age was 48 years among pure 
patients and 49 years among mixed patients (p: 0.878). The median 
tumor size was 2.8 cm in the pure group and 3 cm in the mixed 
group (p: 0.705).

IDC was found in 88 (86.3%) mixed IMPC cases, followed 
by invasive lobular carcinoma in 15 cases (14.7) and invasive 
mucinous carcinoma in 10 cases (9.8%). The most common 
component in mixed IMPC cases was IDC, as the only component 
in 77 cases (75.5%) and other components in 11 cases (10.8).
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TABLE 1. Clinicopathologic Characteristics of Pure and Mixed IMPC Cases
Pure IMPC

 (n: 45)
Mixed IMPC

(n: 102) p

Median (min-max) n (%) Median (min-max) n (%)
Age 48 (27-73) 49 (18-83) 0.878
Tumor size 2.8 cm (0.7-10.5) 3 cm (0.4-11) 0.705
Histological grade
1
2
3

1 (2.2)
20 (44.4)
24 (53.3)

2 (2)
53 (52)

47 (46.1)
0.703

ER
Negative
Positive

6 (13.3)
39 (86.7)

12 (11.8)
90 (88.2) 0.789

PR
Negative
Positive

15 (33.3)
30 (66.7)

17 (16.7)
85 (83.3) 0.024

HER2
Negative
Positive

32 (71.1)
13 (28.9)

70 (68.6)
32 (31.4)

0.763

Hormonal subtypes
HR+HER2-
HER2+
Triple-

30 (66.7)
13 (28.9)
2 (4.4)

65 (63.7)
32 (31.4)
5 (4.9)

0.942

LVI
Negative
Positive

14 (31.1)
31 (68.9)

45 (44.1)
57 (55.9) 0.138

ECE
Negative
Positive

30 (66.7)
15 (33.3)

75 (73.5)
27 (26.5)

0.396

LN metastatis
Yes
No

33 (73.3)
12 (26.7)

65 (63.7)
37 (36.3)

0.255

Number of LN metastasis 3 (0-31) 1 (0-31) 0.149
T
1
2
3
4

16 (35.6)
18 (40)
5 (11.1)
6 (13.3)

24 (23.5)
57 (55.9)
12 (11.8)
9 (8.8)

0.391

N 
0
mic
1
2
3

12 (26.7)
2 (4.4)

10 (22.2)
10 (22.2)
11(24.4)

36 (35.3)
4 (3.9)

21 (20.6)
16 (15.7)
25 (24.5)

0.822

M 
0 
1

42 (93.3)
3 (67)

89 (87.3)
13 (12.7) 0.275

Chemotherapy
Yes
No

39 (86.7)
6 (13.3)

84 (82.4)
18 (17.5) 0.514

Endocrine  treament
Yes
No

38 (84.4)
7 (15.6)

90 (88.2)
12 (11.8) 0.528

Radiotherapy
Curative
Palliative
None

36 (80)
1 (2.2)
8 (17.8)

77 (75.5)
5 (4.9)

20 (19.6)

0.709

ER, estrogen receptor; PR, progesterone receptor, HR, hormone receptor; Her 2, Human epidermal growth factor receptor 2; LVI, lymphovascular invasion, ECE, extracapsular extension; 
mic, micrometastasis; min, minimum; max, maximum
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The median Ki-67 value was 30 in both groups (p: 0.568). There 
was no difference between the groups in terms of estrogen receptor 
(ER) and HER2 expression. The progesterone receptor (PR) 
positivity rate was significantly lower in the pure group than in 
the mixed group (66.7% vs. 83.3%, p: 0.024). Although LVI, 
extracapsular extension (ECE), LN metastasis, and the number of 
LN metastases were higher in the pure group, the difference was 
not statistically significant. The LVI rate was 68.9% in the pure 
group and 55.9% in the mixed group (p: 0.138). The LN metastasis 
rate was 73.3% in the pure group and 63.7% in the mixed group 
(p: 0.255).

We did not observe any difference between the groups in terms of 
the T and N stages at the time of diagnosis. Although the rate of 
patients with DM was higher in the mixed group, this difference 
was not statistically significant (12.7% vs. 6.7%, p: 0.275). There 
was no difference between the groups regarding RT, CT, and HT.

Comparison of Survival Outcomes and Failure Patterns

The median follow-up time was 46 months (3-178). Six patients 
without follow-up data were not included in the survival analysis. 
In the pure and mixed groups, respectively, the 5-year OS was 90% 
and 91% (p: 0.839) (Fig. 1); PFS was 70% and 77% (p: 0.537); 
LRRFS was 86% and 95% (p: 0.043); and the 5-year DMFS was 
88% and 83% (p: 0.066) (Fig. 3). The LRRFS curves of pure and 
mixed IMPC cases are given in Figure 2 and the survival rates in 
Table 2.

LRR rate was different in pure and mixed patients. It was 10.3% 
in pure IMPC patients and 2% in the mixed IMPC group (p: 
0.052). There was no difference between the groups regarding DM 
and death with disease rates. The patterns of failure of cases are 
depicted in Table 3.

DISCUSSION

In our study, the incidence of IMPC was 2.2% in total (147/6648). 
As in the literature, most of the patients (1.5%) had mixed IMPC, 
whereas only 0.7% had the pure form.16,17

According to the 2012 WHO classification, IMPC is defined as 
a subtype of IDC. There is no consensus established yet on the 
distinction between pure and mixed IMPC. Kaya et al.15 and Wu 
et al.18 considered 75% as a cutoff value. In our study, only tumors 
showing micropapillary growth patterns were considered pure, 
while other invasive types were considered as mixed IMPC.13 In the 
study by Chen et al.19, a higher incidence of LVI and LN metastasis 

FIG. 1. Overall survival curves of pure and mixed IMPC cases FIG. 3. Distant metastasis-free survival  curves  of pure and mixed IMPC 
cases

FIG. 2. Locoregional recurrence free survival curves of pure and mixed 
IMPC
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was noted in IMPC patients than in IDC patients, even in cases 
with < 25% of the IMPC component.20 Other publications have 
reported that LN metastasis and survival rates were not related to 
the degree of micropapillary differentiation.21,22

In mixed cases, the type of breast cancer most associated with 
IMPC is IDC.1,23 Likewise, in our study, IDC was recorded in 
80 (78.4%) mixed IMPC cases, invasive lobular carcinoma in 8 
cases (7.8%), and invasive mucinous carcinoma in 8 cases (7.8%). 
The most common component in mixed IMPC cases was IDC, 
as the only component in 71 cases (76.5%) and along with other 
components in 13 cases (12.7%).

Past studies have suggested that IMPC progresses with larger tumor 
size, higher LVI, LN metastasis, DM, and worse survival rates.8,14 
It has been shown that the rate of LN metastasis in IMPC is 46%-

95%, and it is 34% in IDC 24,25. In our study, the frequency of LN 
metastasis in the entire group was 67%, which is consistent with 
the literature reports.

In a study comparing IMPC and IDC, Yu et al. found higher LVI 
and ECE positivity rates in IMPC patients. The 5-year LRRFS was 
lower in the IMPC group (79.1 vs. 93.3).6  Chen et al.19 demonstrated 
that the 5-year OS rate of IMPC was lower than that of IDC (59% 
vs. 77%). However, a few studies report no difference. In the study 
of Ho et al.11, although there were more LVI and LN metastases in 
IMPC patients than in IDC, no significant difference was found 
in DFS and OS. Another study found longer OS in IMPC patients 
despite larger tumors, more positive LNs, and more advanced 
stages.7 Chen and Ding12 reported similar 5-year OS rates in a 
study comparing IMPC and triple-negative IDC patients (81.9% 

TABLE 2. Survival Rates of Pure and Mixed IMPC Cases

Pure IMPC
(n: 39)

Mixed IMPC
(n: 100) p

Survival rate (%) Survival rate (%)

5 year OS 90 91 0.839

5 year PFS 70 77 0.537

5 year LRRFS 86 95 0.043

5 year DMFS 88 83 0.066
OS, overall survival; PFS, progression-free survival; LRRFFS, locoregional recurrence-free survival; DMFS, distant metastasis-free survival

TABLE 3. Patterns of Failure of Pure and Mixed IMPC Cases

Pure IMPC
(n: 39)

Mixed IMPC
(n: 100)

p

Median (min - max)
n (%)

Median (min - max)
n (%)

Progressive disease 7 (17.9) 20 (20) 0.784

Locoregional recurrence 4 (10.3) 2 (2) 0.052

Distant metastasis 4 (10.3) 19 (19) 0.213

Death with disease 3 (7.7) 6 (6) 0.716
min, minimum; max, maximum

TABLE 4. Studies Comparing Pure and Mixed IMPC Patients

Study Number of cases
LVI
(p) LN metastasis (p)

ER positivity
(p)

PR positivity
(p)

HER2 positivity
(p)

Gokce et al. 13, 2013 
20 (pure IMPC)
83 (mixed IMPC)

94.1
94.8 (1.000)

78.9
79.7

(1.000)

57.9
73.2

(0.189)

61.1
81.4

(0.111)

46.7
53.8

(0.616)

Wang et al. 14, 2021
48 (pure IMPC)
73 (mixed IMPC)

68.8
58.9

(0.240)

81.3
75.4

(0.054)

75
76.7

(0.890)

41.7
52.1

(0.283)

31.2
32.9

(0.004)

Kaya et al. 15, 2018 
19 (pure IMPC)
28 (mixed IMPC)

84.2
75

(0.449)

72.3
72.3
(NA)

89.5
60.7

(0.031)

78.9
60.7

(0.188)

28.6
78.9

(0.337)

Our study
45 (pure IMPC)
102 (mixed IMPC)

68.9
55.9

(0.138)

73.3
63.7

(0.255)

86.7
88.2

(0.789)

66.7
83.3

(0.024)

28.9
31.4

(0.763)
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and 79.8%, respectively). Tang et al.8 found the 5-year OS rate as 
94.5% in the IMPC and 90.6% in the IDC. In our study, we found 
the 5-year OS rates of 90% and 91% for pure and mixed IMPC 
patients, respectively. The rate of OS varies widely in the literature, 
and our findings are consistent with the literature.

Chen et al. showed that different IMPC rates did not change the 
tumor size, histological grade, LN metastasis, and DM rates. 
However, metastatic LNs increased with increasing IMPC rate. 
When they compared IMPC patients and IDC patients, they 
found a higher LVI and LN metastasis rates in IMPC patients. 
They concluded that the presence of IMPC, even with a minor 
component, was associated with the aggressive nature of cancer.19

In previous studies, ER positivity rate has been reported as 
25%-91%; PR positivity rate as 13%-82%; HER2 positivity rate 
as 36%100%; LVI rate as 33%-75%; and LN metastasis rate as 
44%-100% in IMPC patients.16,22,23,26-29 These data consisted of 
the results of studies involving all IMPC patients. However, only 
a few studies have provided separate results for pure and mixed 
subgroups.

HR, LVI, and LN metastasis positivity rates in studies comparing 
pure and mixed IMPC patients are summarized in Table 4.13-15 In 
our study, 45 pure and 102 mixed IMPC patients were evaluated, 
and these numbers are higher than those in the literature. In 
addition, in our study, LVI and LN metastasis rates were lower, 
especially in the mixed group; this can be attributed to the higher 
ER (88.2%) and PR positivity (88.3%) rates in the mixed group 
than those reported in the literature. The PR positivity rate was 
higher in the mixed group than in the pure group (83.3% vs. 66.7%, 
p: 0.024).

Kaya et al. found the LVI and LN metastasis rates in the whole 
group were 78.7% and 72.3%, respectively.15 Gokce et al.13 found 
LVI and LN metastasis rates in the whole group as 94.7% and 
79.6%, respectively. As seen in Table 4, these researchers found no 
difference between mixed IMPC and pure IMPC nor did they find 
any difference between low and high micropapillary ratios.

Wang et al.14 reported a higher rate of LN metastasis in the pure 
IMPC group (81.3 vs. 75.4, p: 0.054). Although it was higher in the 
pure group, no statistically significant difference was noted in our 
study. They observed 10 deaths (7 with pure IMPC, 3 with mixed 
IMPC), with a mortality rate of 8.8%. The OS was significantly 
lower in the pure group.14 In our study, the overall mortality rate 
was 6.5%. We detected 9 deaths (3 with pure IMPC and 6 with 
mixed IMPC). There was no difference in progressive disease, 
DM, and death with the disease rates. However, the LRR rates 
were different between the groups. Pure IMPC patients developed 
more LRRs (10.3% vs. 2%, p: 0.052). The 5-year LRRFS rate 
was already lower in the pure group (86% vs. 95%, p: 0.043). We 
believe that this might be elucidated by the comparatively high 
frequency of PR positivity in the mixed IMPC group (83.3% vs. 
66.7%, p: 0.024). Yu et al.6 found a 5-year LRRFS rate of 79.1% 
for the entire IMPC patient group and 93.1% for IDC patients. 
When compared with the literature, the LRRFS values were higher 
than IMPC patients and compatible with IDC patients.

The main limitation of this study is its retrospective and single-
center nature. The same center did not evaluate the pathological 
specimens of the patients, and the degree of the micropapillary 
differentiation was not coded.

In conclusion, when compared with the literature, the number of 
patients in our study was greater than in studies comparing pure 
and mixed IMPC. The OS and LRRFS rates in our study were 
higher than in IMPC and compatible with IDC, which explains 
the higher ER and PR positivity rates. When we compared pure 
IMPC and mixed IMPC, we found that pure IMPC had a more 
aggressive nature. The PR positivity rate was lower in pure 
IMPC than in mixed IMPC, which may have attributed to this 
situation.

Ethics Committee Approval: Muğla Sıtkı Koçman University Medicine and Health 
Sciences Ethics Committee 210029/ 04.04.2022.

Data Sharing Statement: Data available on request from the authors. The data that 
support the findings of this study are available from the corresponding author.

Author Contributions: Concept- K.A.; Design-  K.A.; Data Collection or Processing- 
G.E. ; Analysis or Interpretation-  G.E.; Literature Search- G.E.;  Writing- G.E.

Conflict of Interest: No conflict of interest was declared by the authors. 

Funding: The authors declared that this study received no financial support.

REFERENCES
1. Nassar H, Wallis T, Andea A, Dey J, Adsay V, Visscher D. Clinicopathologic 

analysis of invasive micropapillary differentiation in breast carcinoma. Mod Pathol. 
2001;14:836-841. [CrossRef]

2. Acs G, Paragh G, Chuang ST, Laronga C, Zhang PJ. The presence of micropapillary 
features and retraction artifact in core needle biopsy material predicts lymph node 
metastasis in breast carcinoma. Am J Surg Pathol. 2009;33:202-210. [CrossRef]

3. Luna-More S, Gonzalez B, Acedo C, Rodrigo I, Luna C. Invasive micropapillary 
carcinoma of the breast. A new special type of invasive mammary carcinoma. Pathol 
Res Pract. 1994;190:668-674. [CrossRef]

4. Nassar H. Carcinomas with micropapillary morphology: clinical significance and 
current concepts. Adv Anat Pathol. 2004;11:297-303. [CrossRef]

5. Paterakos M, Watkin WG, Edgerton SM, Moore DH 2nd, Thor AD. Invasive 
micropapillary carcinoma of the breast: a prognostic study. Hum Pathol. 
1999;30:1459-1463. [CrossRef]

6. Yu JI, Choi DH, Park W, et al. Differences in prognostic factors and patterns of failure 
between invasive micropapillary carcinoma and invasive ductal carcinoma of the 
breast: matched case–control study. Breast. 2010;19:231-237. [CrossRef]

7. Chen H, Wu K, Wang M, Wang F, Zhang M, Zhang P. Invasive micropapillary 
carcinoma of the breast has a better long-term survival than invasive ductal carcinoma 
of the breast in spite of its aggressive clinical presentations: a comparison based on 
large population database and case–control analysis. Cancer Med. 2017;6:2775-2786. 
[CrossRef]

8. Tang SL, Yang JQ, Du ZG, et al. Clinicopathologic study of invasive micropapillary 
carcinoma of the breast. Oncotarget. 2017;8:42455-42465. [CrossRef]

9. Chen AC, Paulino AC, Schwartz MR, et al. Prognostic markers for invasive 
micropapillary carcinoma of the breast: a population-based analysis. Clin Breast 
Cancer. 2013;13:133-139. [CrossRef]

10. Ye F, Yu P, Li N, et al. Prognosis of invasive micropapillary carcinoma compared 
with invasive ductal carcinoma in breast: A meta-analysis of PSM studies. Breast. 
2020;51:11-20. [CrossRef]

11. Hao S, Zhao YY, Peng JJ, et al. Invasive micropapillary carcinoma of the breast had 
no difference in prognosis compared with invasive ductal carcinoma: a propensity-
matched analysis. Sci Rep. 2019;9:286. [CrossRef]

12. Chen HL, Ding A. Comparison of invasive micropapillary and triple negative invasive 
ductal carcinoma of the breast. Breast. 2015;24:723-731. [CrossRef]

https://doi.org/10.1038/modpathol.3880399
https://journals.lww.com/ajsp/Fulltext/2009/02000/The_Presence_of_Micropapillary_Features_and.5.aspx
https://doi.org/10.1016/S0344-0338(11)80745-4
https://journals.lww.com/anatomicpathology/Abstract/2004/11000/Carcinomas_with_Micropapillary_Morphology_.3.aspx
https://doi.org/10.1016/S0046-8177(99)90168-5
https://doi.org/10.1016/j.breast.2010.01.020
https://doi.org/10.1002/cam4.1227
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5522079/#:~:text=Invasive%20micropapillary%20carcinoma%20(IMPC)%20is,of%20IMPC%20and%20IDC%20differ.
https://doi.org/10.1016/j.clbc.2012.10.001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7375573/#:~:text=Compared%20with%20IDC%2C%20IMPC%20has,CI%3A%201.99%E2%80%936.52).
https://doi.org/10.1038/s41598-018-36362-8
https://doi.org/10.1016/j.breast.2015.09.001


 

Balkan Med J, Vol. 39, No. 4, 2022

Eren Kupik and Altundağ. The Characteristics of Pure and Mixed Invasive Micropapillary Breast Carcinomas 281

13. Gokce H, Durak MG, Akin MM, et al. Invasive micropapillary carcinoma of the 
breast: a clinicopathologic study of 103 cases of an unusual and highly aggressive 
variant of breast carcinoma. Breast J. 2013;19:374-381. [CrossRef]

14. Wang R, Li N, Wang XJ, et al. Differences in the clinicopathological characteristics of 
pure and mixed invasive micropapillary breast carcinomas from eastern China. Ann 
Transl Med. 2021;9:412. [CrossRef]

15. Kaya C, Uçak R, Bozkurt E, et al. The Impact of micropapillary component ratio on 
the prognosis of patients with invasive micropapillary breast carcinoma. J Invest Surg. 
2020;33:31-39. [CrossRef]

16. Li Y, Kaneko M, Sakamoto DG, Takeshima Y, Inai K. The reversed apical pattern 
of MUC1 expression is characteristics of invasive micropapillary carcinoma of the 
breast. Breast Cancer. 2006;13:58-63. [CrossRef]

17. Pettinato G, Manivel CJ, Panico L, Sparano L, Petrella G. Invasive micropapillary 
carcinoma of the breast: clinicopathologic study of 62 cases of a poorly recognized 
variant with highly aggressive behavior. Am J Clin Pathol. 2004;121:857-866. 
[CrossRef]

18. Wu Y, Zhang N, Yang Q. The prognosis of invasive micropapillary carcinoma 
compared with invasive ductal carcinoma in the breast: a meta-analysis. BMC Cancer. 
2017;17:839. [CrossRef]

19. Chen L, Fan Y, Lang RG, et al. Breast carcinoma with micropapillary features: 
clinicopathologic study and long-term follow-up of 100 cases. Int J Surg Pathol. 
2008;16:155-163. [CrossRef]

20. Chen L, Fan Y, Lang RG, Guo XJ, Sun YL, Fu L. [Diagnosis and prognosis study of 
breast carcinoma with micropapillary component]. Zhonghua Bing Li Xue Za Zhi. 
2007;36:228-232. [CrossRef]

21. Kim MJ, Gong G, Joo HJ, Ahn SH, Ro JY. Immunohistochemical and clinicopathologic 
characteristics of invasive ductal carcinoma of breast with micropapillary carcinoma 
component. Arch Pathol Lab Med. 2005;129:1277-1282. [CrossRef]

22. Walsh MM, Bleiweiss IJ. Invasive micropapillary carcinoma of the breast: eighty 
cases of an underrecognized entity. Hum Pathol. 2001;32:583-589. [CrossRef]

23. Guo X, Chen L, Lang R, Fan Y, Zhang X, Fu L. Invasive micropapillary carcinoma of 
the breast: association of pathologic features with lymph node metastasis. Am J Clin 
Pathol. 2006;126:740-746. [CrossRef]

24. Adrada B, Arribas E, Gilcrease M, Yang WT. Invasive micropapillary carcinoma of 
the breast: mammographic, sonographic, and MRI features. AJR Am J Roentgenol. 
2009;193:W58-W63. [CrossRef]

25. Wasif N, Maggard MA, Ko CY, Giuliano AE. Invasive lobular vs. ductal breast 
cancer: a stage-matched comparison of outcomes. Ann Surg Oncol. 2010;17:1862-
1869. [CrossRef]

26. Siriaunkgul S, Tavassoli FA. Invasive micropapillary carcinoma of the breast. Mod 
Pathol. 1993;6:660-662. [CrossRef]

27. Page DL. Prognosis and breast cancer. Recognition of lethal and favorable prognostic 
types. Am J Surg Pathol. 1991;15:334-349. [CrossRef]

28. Tresserra F, Grases PJ, Fábregas R, Férnandez-Cid A, Dexeus S. Invasive 
micropapillary carcinoma. Distinct features of a poorly recognized variant of breast 
carcinoma. Eur J Gynaecol Oncol. 1999;20:205-208. [CrossRef]

29. Zekioglu O, Erhan Y, Ciris M, Bayramoglu H, Ozdemir N. Invasive micropapillary 
carcinoma of the breast: high incidence of lymph node metastasis with extranodal 
extension and its immunohistochemical profile compared with invasive ductal 
carcinoma. Histopathology. 2004;44:18-23. [CrossRef]

https://doi.org/10.1111/tbj.12128
https://atm.amegroups.com/article/view/64595/html
https://doi.org/10.1080/08941939.2018.1474302
https://doi.org/10.2325/jbcs.13.58
https://doi.org/10.1309/XTJ7VHB49UD78X60
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7375573/#:~:text=Compared%20with%20IDC%2C%20IMPC%20has,CI%3A%201.99%E2%80%936.52).
https://doi.org/10.1177/1066896907307047
https://pubmed.ncbi.nlm.nih.gov/17706112/
https://doi.org/10.5858/2005-129-1277-IACCOI
https://doi.org/10.1053/hupa.2001.24988
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4000496/#:~:text=INTRODUCTION-,Invasive%20micropapillary%20carcinoma%20(IMPC)%20is%20a%20rare%20histological%20type%20of,glands%5B2%2D5%5D.
https://journals.lww.com/ajsp/Abstract/1991/04000/Prognosis_and_Breast_Cancer__Recognition_of_Lethal.2.aspx
https://pubmed.ncbi.nlm.nih.gov/10410887/
https://doi.org/10.1111/j.1365-2559.2004.01757.x

