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Abstract
Background: Plasma cell mastitis (PCM), also known as mam-
mary duct ectasia, is a chronic nonbacterial breast inflamma-
tion characterized by duct expansion and plasma cell infiltra-
tion. The severe and intense clinical manifestations pro-
foundly affect the quality of life of female patients. Although 
the pathological process of PCM is known to include four 
stages (duct dilatation, inflammation, abscess and fistula), 
there is still lack of imaging techniques and serum markers 
with high specificity in clinical practice. Due to recurrent 
acute attacks and the prolonged healing process of the dis-
ease, most patients choose to accept mastectomy. Summa-
ry: We searched for studies, reports and reviews referring to 
PCM in the past 20 years; more than half of the results were 
related to animal studies, and little attention has been paid 
to human beings, which may explain the frequent misdiag-
nosis of PCM as breast cancer and the limited treatment op-
tions. This review focuses on the current diagnostic methods 
and markers for PCM and hierarchically discusses the typical 
clinical features, etiological causes and relevant molecular 
mechanisms of PCM. Key Messages: We herein highlight the 
urgent need to develop more specific and sensitive biomark-
ers in the clinical laboratory. It will help to establish a stan-
dardized flowchart for the diagnosis and treatment of PCM in 
order to improve recovery for female patients.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Due to the emphasis on breast-feeding hygiene, the 
incidence of lactating mastitis has declined. However, the 
incidence of nonpuerperal mastitis (NPM) is rapidly in-
creasing, among which plasma cell mastitis (PCM) has 
been highlighted. As the name suggests, PCM is histo-
logically characterized by infiltration of abundant plasma 
cells into the mammary ducts, which is rare in males [1]. 
The cause of PCM is still elusive but it is suggested as an 
autoimmune disease (AID). Some patients have a classic 
“orange peel” appearance on the skin, which is sometimes 
mistaken for breast cancer (Table 1).

Diagnosis of PCM

The current clinical experimental diagnostic criteria 
for PCM are as follows: (1) nonbreastfeeding and non-
pregnant women; (2) with several clinical manifestations, 
including palpable hard lumps with indistinctive bound-
aries and poor mobility, or redness, swelling, heat and 
pain in or around the areola with pulsation, or nipple re-
traction, nipple discharge and fistula formation; (3) fine-
needle puncture biopsy showing abundant infiltrated 
plasma cells without malignant tumor cells; and (4) con-
sistent results from auxiliary examination methods, such 
as breast ultrasound, magnetic resonance imaging (MRI) 
and computed tomography (CT) [2–7].

Due to the lack of imaging specificity, which is a com-
mon characteristic of NPM, PCM can sometimes be mis-
diagnosed as other breast disorders, such as breast cancer 
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or intraductal papilloma [8–10] (Fig. 1). Mehta et al. [11] 
demonstrated that the average resistance index, as deter-
mined by color Doppler examination, of malignant le-
sions is higher than that of benign lesions and that the 
comprehensive analysis of 3 parameters, that is, the resis-
tance index, pulsatile index and systolic peak velocity, can 
contribute to the differential diagnosis of PCM.

Nevertheless, there are serum markers that can help to 
exclude other pathologies and contribute to the diagnosis 
of PCM. Immunoglobin (Ig)M is the first antibody synthe-
sized in the primary immune response. As a pentamer, IgM 
also has the strongest complement activation ability among 
all antibodies. IgA is a major component of mucosal im-
munity that shows neutralizing antibody activity to prevent 
pathogens from adhering to and settling on the surface of 
mucosal cells. IgG is the main antibody in the re-response 
process and is related to AID; furthermore, it binds strong-
ly to antigens and mediates both opsonization and anti-
body-dependent cell-mediated cytotoxicity. Complement 
is a protein with enzyme activity that mediates immune and 

inflammatory responses after being activated by antigen-
antibody complexes or microorganisms. The fluctuation of 
serum complement content suggests a role in the diagnosis 
and treatment of certain diseases. Chinese scholars found 
that serum IgM, IgA, C3 and C4 levels in patients with non-
lactating mastitis were increased in several independent 
clinical studies that recruited a total of 470 hospitalized pa-
tients and healthy controls. These researchers also reported 
that the IgG and C3 levels were significantly higher in pa-
tients with PCM in the acute stage than those with PCM in 
other stages or in healthy controls [12, 13].

Autoantibodies are antibodies produced in the blood 
circulation of AID patients against their own tissues, or-
gans, cells and intracellular components. These antibod-
ies react with the antigenic epitopes of tissue components 
and cause autoimmune damage [14]. The presence of 
high-potency autoantibodies in the blood of patients is 
one of the characteristics of AID; they are convenient se-
rological markers of AID, among which antinuclear anti-
body and antihistone antibody are highly sensitive and 
specific. Xu et al. [12] found that the expression levels of 
antinuclear and antihistone antibodies in the peripheral 
blood of patients with PCM were significantly higher 
than those in healthy individuals. Therefore, the quanti-
fied detection of these markers is an alternative for the 
clinical diagnosis and treatment evaluation of PCM [15].

Developmental Process of PCM

According to the natural course of PCM, it can be di-
vided into four stages: duct dilatation, inflammation, ab-
scess and fistula [16]. Herein, we elaborate on each stage 
in terms of clinical manifestations, examination charac-
teristics and etiological causes and discuss the main mo-
lecular mechanisms in detail (Table 2).

Duct Dilatation Stage
Duct dilatation is the initial stage of PCM in which co-

vert inflammatory reactions occur. No obvious inflam-

Table 1. Summary of PCM in the clinic

Item Content

Susceptible age 35–40 years old

Clinical manifestations Redness, swelling, heat, pain, lumps with pulsation, nipple retraction, abscess, ulceration, formation of 
fistula. The course of PCM lasts for several years, and multiple relapses can easily occur

Pathological characteristics Mammary duct dilatation, periductal inflammation, plasma cell infiltration

Diagnostic methods Ultrasonography, mammography, mammary gland molybdenum target, color Doppler imaging, superb 
microvascular imaging, MRI, multislice helical CT

Treatment Mastectomy or conservative treatment (hormone, antibiotics, etc.)

Fig. 1. Molybdenum target X-ray scanning of a typical PCM pa-
tient. The examination shows bilateral nipple retraction, hyperpla-
sia and multiple calcifications and reveals a slightly high-density 
shadow (3.5 cm in diameter) in the right breast, Breast Imaging 
Reporting and Data System category 2.
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matory manifestations are observed in this stage. The pa-
tient only shows signs of nipple or areola pain and a 
“cheese”-like excretion on nipple squeezing. On ultra-
sound examination, the lesion is mostly flat, and the 
blood flow is sparse, with low velocity and low resistance 
[17–19]. Molybdenum target examination of the mam-
mary gland shows an asymmetrical shadow with an in-
creased density, a flame-like appearance, an uneven den-
sity accompanied by low-density tubular structures and 
scattered rod-shaped or hollow, small, round calcified 
shadows along the long axis of the catheter. Nevertheless, 
multislice helical CT presents small round nodules 
around the lesions as well as thickened skin in the areola 
area and widened soft tissue shadows in the main breast 
ducts [20].

Autoimmune Disease
The pathological basis of duct dilatation is inflamma-

tion stimulated by the destruction and shedding of duc-
tal epithelial cells and blockage of the lumen by keratin-
ized debris and lipid secretion [21]. Inflammatory cells, 
such as plasma cells, neutrophils, lymphocytes and foam 
cells, infiltrate the lesion site [16]. Therefore, some 
scholars suggest that PCM is related to AID. Compared 
to healthy controls, patients with PCM have fewer pe-
ripheral CD4+CD25+ regulatory T cells, with lower 
transforming growth factor (TGF)-β levels and fork-
head box P3 (FOXP3) transcription levels. The most sig-
nificant decrease is often observed in acute PCM [22]. 

CD4+CD25+FOXP3+ regulatory T cells are crucial for 
maintaining immune homeostasis by preventing auto-
immunity and reducing inflammation caused by patho-
gens and environmental damage. FOXP3 expression on 
T cells is affected by the synergistic effect of TGF-β and 
interleukin [23]. Therefore, aberrant TGF-β, FOXP3 
and CD4+CD25+ T cells in patients with PCM indicate 
autoimmunity-oriented PCM.

Hormone Fluctuation
Breast remodeling is mainly regulated by 17β-estradiol, 

progesterone (P4) and serum prolactin (PRL) [24, 25]. 
Orotic acid is a normal component of biological fluids 
and plays an important role in promoting cell growth, 
protein synthesis, tissue regeneration and wound healing. 
Ghrelin, a peptide hormone that contains 28 amino acids, 
is found in milk and blood. This hormone promotes 
wound healing and controls inflammation [26].

In the last century, clinicians observed that NPM was 
often accompanied by hyperprolactinemia, with PRL lev-
els exceeding the laboratory reference range (high: 400–
500 mIU/L) on 2 independent occasions [27]. To date, a 
few reports have documented peripheral hormone fluc-
tuations during NPM in mammals [28, 29]. We counted 
the number of mastitis patients who were hospitalized 
from June 2009 to August 2018 in the Department of 
Breast Surgery at our hospital. Of 350 cases, there were 
120 cases of NPM; among these patients, 79% (95/120) 
had PCM. Unfortunately, only 9% (31/350) of the pa-

Table 2. Main etiological causes and molecular mechanisms of each PCM stage

Stages Etiological causes Molecular mechanisms

Duct dilatation 
stage

Autoimmune 
disorder

Patients have fewer peripheral CD4+CD25+ regulatory T cells with aberrant TGF-β and FOXP3 levels than 
healthy individuals

Hormone fluctuation PCM is often accompanied by serum PRL fluctuation

Others Abnormal breast structure, smoking habit, age and drug

Acute inflammation 
stage

Genetic factors With the p.R96C mutation of the SOCS2 gene, the mammary gland is susceptible to mastitis due to 
uncontrollable inflammation

Membrane proteins 
and cytokines

ICAM-1, interleukin and TNF-α attract and regulate more plasma cells to persistently amplify local 
inflammation and to aggravate PCM

Abscess stage Bacterium Pathogenic infection (e.g., Enterococcus, anaerobic Streptococcus, Staphylococcus aureus, Bacteroides or 
nontuberculous mycobacteria) followed by increased secretion of inflammatory factors and chemokines 
triggers innate immune response and lymphocyte aggregation which contributes to tissue necrosis and 
abscess

Mammary 
microenvironment

IL-6/JAK/STAT signaling pathway, PI3K-Akt-mTOR signaling pathway

Fistula stage Abscess rupture If the wound does not heal or the ulceration repeatedly occurs, a fistula can form

TGF, transforming growth factor; FOXP3, forkhead box P3; PRL, prolactin; p.R96C, the C base in the reference sequence (OAR3, 129,722,200 bp) to a T 
substitution at position 96; SOCS2, suppressor of cytokine signaling 2; ICAM, intercellular adhesion molecule; TNF, tumor necrosis factor; IL, interleukin; JAK/
STAT, Janus kinase/signal transducer and activator of transcription; PI3K, phosphoinositide-3-kinase; Akt, protein kinase B; mTOR, mammalian rapamycin 
target protein.
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tients had a single serum PRL measurement, and none 
had 2 measurements during the treatment course. There-
fore, continuous monitoring of serum PRL in NPM has 
not drawn much attention to date, and its potential role 
is likely far underestimated.

There have been no reports describing the exact role of 
serum PRL in PCM other than that written by Peters and 
Schuth [27]. These researchers analyzed the data from 108 
patients and suggested that NPM (duct ectasia) induces 
transient hyperprolactinemia with a 3-week duration. Al-
though 7 patients with PCM were enrolled in this study, 
they showed normal serum PRL levels, with the exception 
of 1 patient with persistent hyperprolactinemia. Hyperp-
rolactinemia usually occurs under physiological (preg-
nancy, lactation, exercise and stress), pharmacological 
(antipsychotic, antiemetic and opioid use) and pathologi-
cal (hypothalamic/pituitary lesions, hypothyroidism and 
chronic renal failure) conditions [30]. We recently report-
ed a case of recurrent PCM in a patient with a high level 
of serum PRL immediately before the clinical manifesta-
tion, and we successively documented the dynamic chang-
es in serum PRL for the first time [25]. Our study indicates 
that breast tissue-derived PRL initiates a cascade of events 
leading to irreversible PCM, suggesting that serum PRL 
examination, in some circumstances, may be a practical 
and promising method for predicting PCM.

PRL is mainly secreted by lactotrophic cells of the an-
terior pituitary gland. In cows, the milk PRL concentra-
tion is significantly increased in cows affected by chronic 
mastitis and is positively correlated with the neutrophil 
count in milk samples. This previous study further showed 
that PRL in cows could promote proinflammatory activ-
ity by interacting with bovine mammary epithelial cells. 
By activating the nuclear factor (NF)-κB pathway, PRL 
may trigger the increased secretion of cytokines, such as 
interleukin (IL)-1β, IL-6, IL-8, colony-stimulating factor 
2 (GM-CSF), and tumor necrosis factor (TNF)-α, in a 
dose-dependent manner [29]. Liu et al. [31] suggested that 
IL-6/Janus kinase (JAK) 2/signal transducers and activa-
tors of transcription (STAT) 3 signaling are involved in 
the pathogenesis of PCM in mice induced by injecting 
IL-6 into the mouse mammary gland. The roles of PRL in 
stimulating the proliferation and inflammatory activity of 
immune cells have also been investigated in humans. 
Brand et al. [28] demonstrated that PRL, alone or in com-
bination with lipopolysaccharide, promotes the secretion 
of TNF-α and IL-12 via NF-κB and interferon regulatory 
factor-1 in the peripheral white blood cells (WBCs) of pa-
tients with hyperprolactinemia, which in turn triggers im-
mune responses and plasma cell infiltration in the breast. 
Friedrich et al. [32] found that serum PRL concentrations 
were associated with several inflammatory biomarkers, 
such as the IL-6 level and WBC count, by analyzing 1,839 
men and 1,905 women.

Abnormal Breast Structure
Nipple inversion or deformity, catheter stenosis and 

breast dysplasia can cause milky orifice occlusion, block-
age of metabolite excretion or catheter expansion [33, 34]. 
Moreover, lipid degradation products decompose in milk 
ducts, which repeatedly stimulate the milk ducts and are-
ola, resulting in the local infiltration of plasma cells, neu-
trophils and lymphocytes [16].

Smoking
Smoking is a risk factor for PCM [35, 36]. Bundred et 

al. [37] found that smoking accelerates the accumulation 
of toxic substances from smoke oil in the breast or pro-
duces various harmful metabolites that cause local breast 
tissue damage, promoting anaerobic bacterial growth, 
purulent infection and nipple discharge. Smoking dam-
ages the breast duct by affecting hormone levels and 
blood flow, and these injuries are prone to breeding an-
aerobic bacteria, which could aggravate the course of the 
disease [38].

Age
PCM often occurs in nonbreastfeeding and nonpreg-

nant women, and thus the age of onset may help in its 
diagnosis [16]. As age increases, the mammary gland un-
dergoes degeneration. The ductal epithelial cells fall off, 
and the accumulation of ductal secretions causes block-
age. Furthermore, the degrading ovary secretes decreased 
hormone levels, weakening systemic resistance and in-
creasing the susceptibility of the mammary gland.

Drugs
The pituitary gland secretes catecholamine hormones, 

also known as prolactin release-inhibiting factor, dopa-
mine and epinephrine, to inhibit PRL release. Drugs for 
neurological disorders inhibit prolactin release-inhibit-
ing factor receptors or reduce the activity of PRL release 
factors [39]. This change leads to excessive PRL secretion, 
which increases intraductal excretion and blocks cathe-
ters. The long-term use of contraceptives may also be a 
risk factor for PCM [40].

Acute Inflammation Stage
The inflammatory stage is also called the “mass stage.” 

PCM can occur suddenly, and the main clinical symp-
toms are redness, swelling, heat and pain of the skin with 
gradually enlarged lesions. Patients complain of pain, 
lumps and discomfort in the breast. As secretions accu-
mulate in the duct, inflammatory infiltration is aggravat-
ed, and fibrous tissue proliferates around the duct wall to 
destroy it. Then, the intraductal accumulation penetrates 
the duct into the periductal area and stroma, where it 
forms a granuloma with a nodular surface, unclear bound-
ary and skin adhesion. Adjacent lymph nodes may swell, 
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and the surrounding breast tissue becomes involved. 
Commonly, lesions extend along the areolar area to form 
irregular masses with increased edema.

Genetic Factors
Studies have shown that animal mastitis is related to 

genetic factors. The somatic cell count is one of the most 
widely used predictors of mastitis. The bacterial clearance 
of those with a low somatic cell score is higher than that 
of individuals with a high somatic cell score [41]. Rupp et 
al. [42] found that the p.R96C point mutation in the sup-
pressor of the cytokine signaling 2 (SOCS2) gene was re-
lated to the somatic cell count. SOCS2 is involved in in-
flammation, growth and lactation. p.R96C point muta-
tions damage the binding ability of SOCS2 to the growth 
hormone receptor phosphopeptide and inhibit its inter-
action with the JAK/STAT signaling pathway. Individu-
als with SOCS2 gene deficiency fail to control the inflam-
matory process, resulting in impaired resistance to mas-
titis.

Membrane Proteins and Cytokines
Intercellular adhesion molecule (ICAM)-1 and 2 are 

cell surface glycoproteins that regulate the interaction be-
tween immune cells and mediate cell recognition, activa-
tion, adhesion and metastasis. They attract plasma cells 
by margination and extravasation to aggregate them at 
inflammatory sites. ICAM-1 is associated with AID and 
has a relatively high specificity in PCM because ICAM-2 
can also be found in other inflammatory diseases of the 
breast [43]. Dong et al. [43] examined the expression lev-
el of ICAM-1 in PCM, non-PCM mastitis and normal 
breast tissue samples via immunohistochemistry. The re-
sults showed that the expression level of ICAM-1 was the 
highest in both the ductal epithelium and endothelium in 
the PCM group. ICAM-1 induced the accumulation and 
extravasation of a vast number of inflammatory cells, 
mainly plasma cells, around the breast ducts, which ex-
hibited the unique pathological characteristics of PCM 
[43].

Among various kinds of inflammatory cells, plasma 
cells play a variety of roles in regulating the inflammatory 
response. They not only produce antibodies, but are also 
elaborately regulated by multiple proinflammatory cyto-
kines. IL-1 and TNF-α are inflammatory factors that are 
involved in various inflammatory diseases. Both are sig-
nificantly upregulated in PCM, and patients can benefit 
from TNF-α antagonists [44].

Abscess Stage
As the disease course is prolonged, patients with PCM 

are prone to infection by pathogens. The breast mass 
transforms into an abscess, and nipple discharge becomes 
yellow or bloody.

Bacteria
There is controversy about whether PCM is associated 

with bacterial infection. In 1989, Dixon et al. [45] isolated 
and successfully cultured Enterococcus, anaerobic Strep-
tococcus, Staphylococcus aureus and Bacteroides from the 
nipple discharge of patients with PCM. Moreover, the 
bacterial culture rate reached 62%, which was significant-
ly higher than that among patients with nipple discharge 
caused by other reasons [45]. Another theory is that PCM 
is related to nontuberculous mycobacterial infection [46]. 
Skin nontuberculous mycobacterial infections may ap-
pear as purulent plaques and ulcers, with similar clinical 
manifestations as PCM [47].

Mammary epithelial cells (MECs) are the body’s natu-
ral immune barrier. When MECs are cultured with Esch-
erichia coli, S. aureus or other bacteria, the MECs activate 
the innate immune response by activating innate im-
mune cells and promoting neutrophil infiltration into 
breast tissue, causing strong inflammation [48, 49]. Nu-
cleotide-binding oligomerization domain containing 2 
(NOD2) is a cytosolic pattern recognition receptor be-
longing to the NOD-like receptor family. It is involved in 
the recognition of infectious bacteria by MECs and fur-
ther triggers the innate immune response [50]. Muramyl 
dipeptide (MDP) is a specific ligand of NOD2 and is often 
found in both gram-negative and gram-positive bacteria 
[51]. When the mammary gland is infected with bacteria, 
MECs recognize MDP via NOD2 and produce chemo-
kines and proinflammatory factors by activating NF-κB 
signaling pathways [52], while 17β-estradiol and proges-
terone reduce the expression of MEC NOD2 induced by 
MDP [24]. NOD1 is activated by the peptidoglycan frag-
ment γ-D-glutamylmesodiaminopimelic acid of gram-
negative bacteria [51].

Mammary Microenvironment
During the abscess stage, abundant plasma cells in-

vade the ductal epithelium and promote IL-6 secretion 
in PCM patients. Studies have confirmed that IL-6 bind-
ing to glycoprotein 130 promotes activation of the JAK/
STAT signaling pathway followed by upregulation of the 
antiapoptotic genes Bcl-2 and ICAM-1 [31, 43, 53]. Bcl-2 
prolongs the survival time of plasma cells, while ICAM-1 
enhances plasma cell penetration into the ductal epithe-
lium. Activation of this signaling pathway also stimulates 
B-cell differentiation into plasma cells, which effectively 
forms a positive feedback loop of IL-6/JAK/STAT signal-
ing [54, 55]. More recently, Wang et al. [33] proved that 
the PI3K-Akt-mTOR signaling pathway is prominently 
upregulated in human PCM tissue and that the injection 
of an exosome release inhibitor in a mouse PCM model 
was effective in relieving local mammary gland inflam-
mation.
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Fig. 2. Molecular mechanisms of mammary ductal epithelium in-
teraction with the breast microenvironment. PRL promotes pro-
inflammatory activity by activating the NF-κB pathway in mam-
mary epithelial cells to trigger the secretion of cytokines, such as 
IL-1β, IL-6, IL-8, GM-CSF, and TNF-α, among which IL-6 binds 
to gp130 in plasma cells to activate the JAK/STAT signaling path-
way followed by the upregulation of Bcl-2 (prolonged survival) 
and ICAM-1 (enhanced penetration and aggregation). Moreover, 
PRL promotes the secretion of TNF-α and IL-12 via NF-κB and 
IRF-1 in WBCs. In the presence of IL-6, B cells differentiate into 
plasma cells, which effectively forms a positive feedback loop of 
IL-6/JAK/STAT signaling, followed by local accumulation in the 
breast, while IL-6 from plasma cells promotes B-cell differentia-
tion, and vice versa. In mammary ductal epithelium, SOCS2 binds 
to the growth hormone receptor phosphopeptide to cause its in-

teraction with the JAK/STAT signaling pathway, which is inhib-
ited by SOCS2 p.R96C point mutations that induce an uncon-
trolled inflammatory response. The PI3K-Akt-mTOR signaling 
pathway is prominently upregulated in human PCM tissue with an 
unknown activator. Bacterial MDP specifically binds to NOD2 on 
mammary ductal epithelium and activates the NF-κB signaling 
pathway to produce chemokines and proinflammatory factors. 
PCM, plasma cell mastitis; PRL, serum prolactin; NF, nuclear fac-
tor; IL, interleukin; GM-CSF, colony-stimulating factor 2; TNF, 
tumor necrosis factor; JAK, Janus kinase; STAT, signal transducers 
and activators of transcription; IRF-1, interferon regulatory factor 
1; WBCs, white blood cells; SOCS2, suppressor of cytokine signal-
ing 2; ICAM, intercellular adhesion molecule; NOD2, nucleotide-
binding oligomerization domain containing 2; MDP, muramyl di-
peptide; gp130, glycoprotein 130.
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Fistula Stage
The fistula stage is a stable stage but not the last stage 

of PCM due to recurrent onset. It has the poorest prog-
nosis, and it is associated with the lowest quality of life in 
patients with PCM. If the lesions in the duct dilatation or 
the mass stage are not completely resected and recover, 
they may cause the surgical incision near the nipple to 
rupture, followed by the formation of a chronic fistula, 
which is difficult to heal completely [56]. Moreover, due 
to dilated ducts and impaired drainage ability, abscesses 
caused by retrograde infection are usually located near 
the areola and then spread upward to the middle and 
small ducts away from the areola. Abscess ulceration will 
produce acne or lipid-like pus within the fistula. Improp-
er treatment protocol selection also contributes to fistula 
formation. Although radical surgery is preferred and rec-
ommended as the first-line method to substantially re-
duce the risk of recurrence, hormone shock therapy com-
bined with antibiotic therapy has been proven in the clin-
ic to effectively relieve existing symptoms and constrain 
the progression of PCM [57].

Conclusions

PCM is still a complex disease that affects susceptible 
nonbreastfeeding and nonpregnant women. Considering 
that immunological and intracellular inflammatory 
mechanisms play an important role in the disease process 

(Fig. 2), it is necessary to enhance the collection and anal-
ysis of patients’ data to acquire more specific and sensitive 
biomarkers and promote their use in clinical practice. In 
addition, research on the cause of PCM should be intensi-
fied, and the pathogenesis of PCM should be clarified to 
provide a standardized scheme for the diagnosis and tar-
geted treatment of PCM. We believe that with the rapid 
development of science and technology and the continu-
ous improvements in medicine, we can accurately diag-
nose and cure PCM.
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