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A b s t r a c t

Introduction: Invasive micropapillary carcinoma (IMPC) treatment only 
relies on the standard treatment of nonspecific invasive breast cancer  
(NSIBC), and it remains controversial whether the survival of patients im-
proves. Therefore, this study aimed to analyze the clinicopathological fea-
tures of IMPC and to investigate the factors affecting its prognosis.
Material and methods: This retrospective cohort study included 104 IMPC 
patients who met the study’s inclusion criteria out of a  total of 4,532 pa-
tients with invasive breast cancer between January 2015 and December 
2019. A contemporaneous cohort of 230 patients with non-specific invasive 
breast cancer (NSIBC) who underwent surgery was identified and matched 
using propensity scores. 
Results: The survival rate for patients with IMPC ranged from 1.12% to 7.03%. 
Statistically significant differences were observed in the proportion of endo-
crine treatment, lymphatic invasion, estrogen receptor (ER)-positive rate, mo-
lecular subtypes, molecular typing, and 5-year loco-regional recurrence-free 
survival (LRRFS) between the two cohorts (p < 0.05). The univariate analysis 
showed that T stage, N stage, lymphatic invasion, vascular invasion, ER-positive 
rate, and progesterone receptor (PR)-negative rate were all prognosis risk fac-
tors (p < 0.05) for IMPC. Furthermore, the multivariate analysis indicated that 
lymphatic invasion and N stage were independent prognostic factors (p < 0.05).
Conclusions: The incidence of micropapillary IMPC, among other pathologi-
cal subtypes, is steadily increasing. ER-positive and PR-positive rates, as well 
as luminal subtypes, are frequent, with a concurrent increase in the 5-year 
locoregional recurrence rate. It would be interesting to compare the effect 
following these therapeutic modifications in larger cohorts in future studies.

Key words: invasive micropapillary carcinoma, clinicopathological features, 
breast cancer, prognosis.

Introduction

Breast cancer is the most common malignant tumor and the second 
leading cause of cancer-related mortality in women worldwide [1, 2]. In-
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vasive ductal carcinoma (IDC), sometimes called 
infiltrating ductal carcinoma, is the most common 
type of breast cancer. About 80% of all breast can-
cers are IDCs [1–3]. However, some other patho-
logical subtypes can occur in patients with IDC. 
Its histological type reflects the source and malig-
nancy of the tumor and is closely related to the se-
lection of clinical treatment. In 1980, Fisher et al.  
reported that invasive micropapillary carcinoma 
(IMPC) was associated with the high invasion and 
metastasis of the tumor and its micropapillary 
components were associated with local recur-
rence [4]. To date, the treatment of IMPC is the 
same as the standard treatment of nonspecific 
invasive breast cancer (NSIBC). It remains contro-
versial whether the survival of patients with IMPC 
is worse or not. IMPC is a rare pathological sub-
type accounting for 2% to 8% of invasive breast 
carcinomas [5, 6]. Since Fisher first demonstrated 
a  sample with mulberry morphological changes 
of invasive papillary carcinoma in 1980 [4], there 
have been many different reports of IMPC patho-
logical diagnostic standards. The large difference 
in the reported incidence of IMPC is mainly be-
cause, in most cases, IMPC is a component of IDC, 
and does not represent all components of the can-
cer. The formal concept of IMPC was initially put 
forth by Siriaunkgul and Tavassoli in 1993 [7]. Be-
cause of its unique morphological characteristics 
and a  higher propensity for invasiveness, IMPC 
was listed as an independent subtype in the 2003 
World Health Organization classification of breast 
cancer [8]. The typical pathological feature of 
IMPC is that the tumor cells are arranged in small 
clusters in the vascular-like interstitial space, and 
epithelial membrane antigen staining shows cell 
polarity reversal. Ductal carcinoma in situ (DCIS) is 
a noninvasive form of breast cancer consisting of 
malignant cells that do not invade the basement 
membrane of the breast ducts. The reported per-
centage of breast cancer patients with DCIS coex-
isting with IDC varied significantly from 21.3% to 
76.9% [9, 10].

Herein, we performed a retrospective analysis 
on 104 patients with IMPC who met the inclu-
sion criteria among 4532 patients with invasive 
breast cancer admitted to our hospital in the past 
5 years. We selected a cohort of 230 patients with 
NSIBC as a  contemporaneous control using the 
matching method. We compared the clinicopath-
ological features, treatment, and outcomes of the 
two cohorts to explore the factors affecting the 
prognosis of IMPC. To the best of our knowledge, 
this is the first study to analyze the clinicopath-
ological features of IMPC and to investigate the 
factors affecting its prognosis. The findings of this 
study provide a valuable reference for precise clin-
ical treatment and diagnostic evaluation.

Material and methods

Patients

The clinical data of 4532 patients, with com-
plete records, were collected from the General 
Hospital of Ningxia Medical University between 
January 2015 and December 2019. Out of these 
patients, 227 were diagnosed through surgical pa-
thology and 104 of them met the inclusion crite-
ria. Additionally, 230 NSIBC patients were included 
using a matching method. 

Inclusion criteria

The inclusion criteria for this study comprised 
the following: patients had to be female, with 
IMPC confirmed via surgical pathology; imaging 
examinations such as preoperative ultrasound, 
computed tomography (CT), and electroconvulsive 
therapy (ECT) had to rule out distant metastasis 
such as bone, liver, lung or brain; patients received 
standardized postoperative treatment such as ad-
juvant chemotherapy, radiotherapy or endocrine 
therapy; and their medical records and follow-up 
data had to be complete. Given that the sample 
groups had different distributions, we matched 
participants according to their pathological condi-
tions and physical examination using propensity 
scores.

Exclusion criteria

The exclusion criteria consisted of male gen-
der, presence of other malignant tumors such as 
synchronous and heterochronous bilateral breast 
cancer, neoadjuvant treatment patients, or cases 
that did not match the NSIBC cases. For criteria 
matching: NSIBC patients who received surgical 
treatment at the same institution during the same 
time were independently matched. Additionally, 
other critical variables such as age were controlled 
with a difference of 3 years, while tumor size and 
lymph node stage were precisely matched. To 
ensure consistency, the topical therapy methods 
were completely matched based on surgery and 
radiology types.

 All procedures performed in this study involv-
ing human participants were in accordance with 
the Declaration of Helsinki. This study was ap-
proved by the Ethics Committee of the General 
Hospital of Ningxia Medical University. 

Diagnostic criteria

The diagnostic criteria of IMPC were deter-
mined as per the Pathological and Genetic Clas-
sification of Breast Cancer and Female Reproduc-
tive System Tumors [11] proposed by the World 
Health Organization (WHO) in 2003. Two pathol-
ogists conducted the diagnosis (Figure 1); both 
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pathologists were blinded to the study design and 
outcomes. The positivity of ER, PR and human epi-
dermal growth factor receptor 2 (HER2) was de-
termined according to the Chinese Guidelines for 
Immunohistochemical Detection of Estrogen and 
Progesterone Receptors in Breast Cancer (version 
2015) and the Guidelines for HER2 Detection in 
Breast Cancer (version 14). 

Follow-up

A  total of 104 patients with IMPC were fol-
lowed up for a median of 34 months. Follow-up 
analyses were conducted utilizing inpatient or 
outpatient medical records, telephonic surveys, 
and WeChat records. The follow-up initiation time 
was the date of the operation and concluded on 
December 31, 2020. The endpoints included dis-
ease progression, death, missing visits, or fol-
low-up deadlines. Disease-free survival (DFS) was 
defined as the time from the postoperative period 
until the occurrence of the first local recurrence, 
distant metastasis, or death. Figure 1 illustrates 
the study design.

Statistical analysis

IBM SPSS Statistics (Armonk, NY), version  
25 was used in statistical analyses. The c2 test 
was employed for comparison. The survival curve 
was plotted by the Kaplan-Meier method, and the 
log-rank test was performed for univariate analy-
ses. Cox regression multivariate analysis was used 
to investigate the factors affecting the prognosis 
of IMPC. P < 0.05 was deemed statistically signif-
icant. The propensity score method is a statistical 
technique used to reduce selection bias in obser-
vational study samples to equate the distribution 

of confounding covariates, such as micropapillary 
features, endocrine therapy, lymphatic invasion, 
ER-positive expression rate, and molecular sub-
types between the IMPC and NSIBC groups. Pro-
pensity score matching was executed using SPSS 
statistical software version 23 to find qualified 
participants.

Results

Constituent ratio of IMPC patients

A total of 4,532 breast cancer patients were ad-
mitted to the hospital. Among them, 227 patients 
were diagnosed with IMPC, accounting for 5.01% 
of the total. Of these IMPC cases, 83.70% (37/227) 
had micropapillary features combined with other 
pathological types. The IMPC constituent ratio 
increased progressively from 1.12% (9/807) in 
2015, to 4.28% (36/841) in 2016, 5.61% (50/891) 
in 2017, 6.21% (61/983) in 2018, and 7.03% 
(71/1010) in 2019.

Clinicopathological features of IMPC  
and NSIBC

Statistically significant differences were ob-
served in the proportion of endocrine therapy, 
lymphatic invasion, ER-positive expression rate, 
and molecular subtypes between the IMPC and 
NSIBC groups (p < 0.05). Furthermore, no signifi-
cant difference was found in age, treatment meth-
od, T stage, N stage, histological grade, vascular 
invasion, TNM stage, PR-positive rate, Ki-67 ex-
pression, or HER2-positive rate between the two 
groups (p > 0.05) (Tables I and II).

Survival analysis of patients with IMPC and 
NSIBC

A  total of 104 patients with IMPC were fol-
lowed up for a median of 34 months. During the 
follow-up, 9 patients experienced recurrence and 
metastasis, 6 patients had local recurrence, and  
3 patients had distant metastasis. Among the  
230 patients with NSIBC, 21 patients experienced 
recurrence and metastasis, 7 patients had local re-
currence, and 14 patients had distant metastasis.

The 5-year loco-regional recurrence-free surviv-
al (LRRFS) rate for patients with IMPC and NSIBC 
was 85.5% and 90.4%, respectively, with a statisti-
cally significant difference (p = 0.044). The 5-year 
DFS rate was 81.5% and 78.0% for IMPC and NSI-
BC, respectively, without a  significant difference  
(p = 0.385). The 5-year distant metastasis-free 
survival (DMFS) rate for IMPC and NSIBC was 
94.8% and 85.5%, respectively, without a  signif-
icant difference (p = 0.568) (Figure 2). Figure 3 
shows the Kaplan-Meier curves of various statis-
tical parameters of IMPC and NSIBC. 

Figure 1. Flowchart showing the patient selection 
and parameters evaluated

Patients meet inclusion 
criteria:  
N = 104 

Patients diagnose with 
surgical pathology:  

N = 227 

Patients with complete records from 2015 and 2019:  
N = 4532 

Follow-up from date of the operative to December 31, 
2020 using inpatient or outpatient medical records, 

telephonic surveys, and WeChat records 

Clinical featured includes, age, treatment method, T stage, 
N stage, histological grade, vascular invasion, TNM stage, 

PR-positive rate, Ki-67 expression, and HER2-positive, 
survival. Pathological features includes, micropapillary 

features, endocrine therapy, lymphatic invasion,  
ER-positive expression rate, and molecular subtypes 

between the IMPC and NSIBC groups
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Table I. Clinical features of patients with IMPC and NSIBC during 2015–2019

Characteristics IMPC (n = 104) NSIBC (n = 230) c² P-value

Age [years]: 0.001 0.982

< 60 60 (57.69%) 133 (57.83%)

≥ 60 44 (42.31%) 97 (42.17%)

Operative procedure: 1.067 0.302

Modified radical mastectomy 84 (80.77%) 174 (75.65%)

Breast conservative surgery 20 (19.23%) 56 (24.35%)

Radiotherapy: 0.054 0.816

Yes 56 (53.85%) 127 (55.22%)

No 48 (46.15%) 103 (44.78%)

Targeted therapy: 2.777 0.096

Yes 30 (90.91%) 47 (77.05%)

No 3 (9.09%) 14 (22.95%)

Endocrine therapy: 12.059 0.001

Yes 83 (79.81%) 139 (60.43%)

No 21 (20.19%) 91 (39.57%)

T stage: 3.583 0.058

T1-2 92 (88.46%) 217 (94.35%)

T3-4 12 (11.54%) 13 (5.65%)

N stage: 2.546 0.111

N0-1 74 (71.15%) 182 (79.13%)

N2-3 30 (28.85%) 48 (20.85%)

TNM stage: 1.761 0.188

I–II 74 (71.15%) 179 (77.83%

III 30 (28.85%) 51 (22.17%)

Molecular subtype: 11.349 0.010

Luminal A 20 (19.23%) 41 (17.82%)

Luminal B 64 (61.54%) 108 (46.96%)

HER2+ 13 (12.50%) 35 (15.22%)

Triple-negative 7 (6.73%) 46 (20.00%)

Analysis of factors influencing the 
prognosis of IMPC through Cox regression

As shown in Table  III, Cox regression analysis 
was performed. The log-rank test results revealed 
that T stage, N stage, lymphatic invasion, vascular 
invasion, and ER-positive rate were risk factors for 
a poor prognosis among patients with IMPC (p < 
0.05). Factors that were statistically significant in 
the univariate analysis were subjected to multivar-
iate analysis. The results of multivariate Cox anal-
ysis demonstrated that lymphatic invasion was 
an independent prognostic factor that affects the 
survival of patients with IMPC (p < 0.05) (Table III).

Discussion

The epidemiological data released in 2020 
showed that breast cancer had overtaken lung 
cancer as the most common malignancy world-
wide, seriously threatening female health. IMPC, 

a rare breast cancer type, is defined as a subtype 
of invasive breast cancer in epithelial tumors 
after two revisions in the Breast Cancer Organi-
zation Classification proposed by the WHO [12]. 
The understanding and development of IMPC in 
China are slower than those in Western coun-
tries [13]. Patients with IMPC showed a  higher 
proportion of lymphatic and vascular invasions 
[14] and poorer prognosis than patients with  
NSIBC, thus attracting much attention in the field 
of breast neoplasms. Due to its low incidence, rel-
evant studies have not reached a consensus on its 
pathological features, clinical features, treatment 
methods, and prognosis, and even some of the 
available data are contradictory. Therefore, we ret-
rospectively analyzed 227 of 4532 patients with 
invasive breast cancer diagnosed at our hospital 
from January 2015 to December 2019, and 104 
patients with IMPC who met the inclusion criteria 
were enrolled in the experimental group. A total of 
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Table II. Pathological features of patients with IMPC and NSIBC during 2015–2019

Clinical characteristics IMPC (n = 104) NSIBC (n = 230) c² P-value

Histological grade: 0.002 0.996

Grade1 8 (7.69%) 18 (7.83%)

Grade 2–3 96 (92.31%) 212 (92.17%)

Lymphatic invasion: 5.646 0.017

Positive 22 (21.15%) 26 (11.30%)

Negative 82 (78.85%) 204 (88.70%)

Vascular invasion: 0.047 0.829

Positive 7 (6.73%) 17 (7.39%)

Negative 97 (93.27%) 213 (92.61%)

ER: 12.059 0.001

Positive 83 (79.81%) 139 (60.43%)

Negative 21 (20.19%) 91 (39.57%)

Ki-67: 2.557 0.110

High expression 75 (72.12%) 184 (80.00%)

Low expression 29 (27.88%) 46 (20.00%)

HER2: 0.961 0.327

Positive 33 (31.73%) 61 (26.52%)

Negative 71 (68.27%) 169 (73.48%)

Figure 2. Five-year LRRFS (A), DFS (B) and DMFS (C) 
of patients with IMPC and NSIBC
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230 patients with NSIBC in the same stage were 
included in the control group by the propensity 
score-matched method to eliminate retrospective 
analysis bias. We compared the clinicopathologi-
cal features, treatment, and outcomes of the two 
groups. The results showed that the number of pa-
tients with IMPC increased from 1.12% in 2015 to 
7.03% in 2019, suggesting a decreased percent-

age of missed diagnoses at our hospital with an 
improvement in diagnostic criteria and the pathol-
ogists’ understanding of IMPC, similar to those re-
ported previously (3–8%) [15–17]. Studies report-
ed that 0.9–2% of IMPC were homozygous [18, 
19]. The present study showed the same findings, 
with 2.88% of IMPC homozygous and 97.12% of 
IMPC micropapillary carcinoma with other patho-
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Figure 3. Five-year Kaplan-Meier survival curve of age at diagnosis (A), T stage (B), N stage (C), TNM stage (D)

Table III. Analysis of factors influencing the prognosis of IMPC using univariate and multivariate Cox regression

Variables Univariate Multivariate

HR 95% CI P-value HR 95% CI P-value

Age ≥ 50, 50 0.36 0.097–1.369 0.137 – – –

T stage 1, 2, 3 0.18 0.016–1.933 0.005 9.802 1.782–9.082 0.010

N stage 1, 2, 3 0.17 0.039–0.074 0.04 10.793 1.801–64.66 0.009

Histological grade I, II, III 1.21 0128–11.35 0.856 –

Lymphatic invasion +, – 5.52 1.258–24.20 0.006 44.17 1.54–1264.092 0.027

Vascular invasion +, – 6.06 0.259–14.15 0.010  0.084 0.004–1.843 0.116

TNM stage I, II, III 0.48 0.111–2.065 1.259 – – –

ER positive, negative 0.25 0.042–1.436 0.023  1.250 0.218–7.162 0.802

Ki-67 high expression, low 
expression

1.52 0.254–9.036 0.687 – – –

HER2 positive and negative 1.162 0.373–5.732 0.568 – – –

Molecular subtypes A, B, 
HER2+, triple negative

0.33 0.049–2.141 0.091 – – –
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logical types (i.e., the mixed type). Therefore, the 
pathological report indicated an IMPC component 
and described the percentage of the IMPC compo-
nent, the receptor status of each histological type, 
and the degree of lymphatic vessel invasion to 
guide individualized clinical treatment and prog-
nosis determination.

In this study, the size of an IMPC tumor was 
mainly T1-2, with lymphatic and vascular invasions. 
Additionally, AJCC stages I-II and III were 71.15% 
and 28.85%, respectively, which were consistent 
with previous study findings. Here, no difference 
in the histological grade between IMPC and NSIBC 
was found, which was different from previous stud-
ies [20]. Thus, more patients should be evaluated 
for further verification. Moreover, no significant dif-
ference was observed in age, menstrual status, tu-
mor location, surgical method, radiotherapy, target-
ed therapy, Ki-67 expression, or HER2-positive rate. 
However, the positive rate of ER in the IMPC group 
was as high as 79.81%, and the molecular subtype 
was mainly the luminal type. Hence, the proportion 
of endocrine therapy was higher, consistent with 
the results reported by Lewis et al. [21].

Whether the prognosis of patients with IMPC is 
worse than that of patients with NSIBC remains 
controversial. The 5-year LRRFS of patients with 
IMPC in this group was 85.5%, which was signifi-
cantly different from that of patients with NSIBC 
and was related to lymphatic and vascular inva-
sions. The 5-year DFS and 5-year DMFS of patients 
with IMPC were 81.5% and 94.8%, respectively, 
which were not significantly different from those 
of patients with NSIBC. This might be because the 
positive rate of ER was high, the molecular sub-
type was mainly the luminal type, and patients 
with IMPC received endocrine therapy. The univar-
iate logistic analysis results showed that T stage,  
N stage, lymphatic invasion, vascular invasion, and 
ER-positive rate were risk factors for a poor prog-
nosis of patients with IMPC. The multivariate logis-
tic analysis results showed that lymphatic invasion 
was an independent prognostic factor affecting 
the survival of patients with IMPC (p < 0.05).

There are some limitations to this study. First, 
this is a retrospective study, which may be prone 
to bias and misclassification, and thus a prospec-
tive study would be helpful to vigorously verify 
these results. Moreover, this is a single institution-
al study with a small sample size; a future study 
with a  larger cohort from multiple institutions 
would be helpful to draw stronger conclusions. 

Given the higher positive rates of ER and 
a greater proportion of the luminal type compared 
to those with NSIBC, it would be interesting to 
study the patients with these tumor characteris-
tics and compare after implementing these ther-
apeutic modifications. It would help to determine 

whether changing these therapeutic approaches 
would have any beneficial effects. 

In conclusion, IMPC is a rare and independent 
pathological type of breast cancer. The diagnos-
tic rate of IMPC may continuously increase in the 
future with the attention and research of patholo-
gists and clinicians. Patients with IMPC had higher 
positive rates of ER and a greater proportion of the 
luminal type compared to those with NSIBC, indi-
cating that endocrine therapy could be strength-
ened. Although there was no significant difference 
between 5-year DFS and DMFS, the 5-year LRRFS 
was poor, revealing a  high loco-regional recur-
rence rate in IMPC patients. Therefore, local ra-
diotherapy and follow-up should be strengthened 
after surgery. T stage, N stage, lymphatic invasion, 
vascular invasion, and ER-positive rate were risk 
factors for a poor prognosis of IMPC patients. Lym-
phatic invasion and N stage were independent risk 
factors affecting the prognosis of IMPC patients. 
This study offers a  reference for the precise and 
individualized clinical treatment of IMPC patients.
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