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Purpose: To determine the risk factors, clinical characteristics, and prognosis of adolescent non-puerperal mastitis patients.
Patients and methods: A retrospective analysis was conducted on 10 cases of NPM in adolescents who underwent surgical
treatment at Shuguang Hospital affiliated to Shanghai University of Traditional Chinese Medicine from August 2021 to August 2023.
We analyze the patient’s general information, clinical characteristics, related medical history, laboratory indicators, breast magnetic
resonance imaging examination, postoperative pathology, prognosis, etc.

Results: The clinical manifestations of NPM in adolescents mainly included redness, swelling and pain in the breasts, congenital
nipple retraction, and extensive lesion range. Inflammatory markers and prolactin were elevated. Magnetic resonance imaging showed
circular enhancement with abscess formation as the main type. All patients underwent surgical treatment with a fast recovery time after
surgery. No recurrence was observed during follow-up and the postoperative breast appearance was satisfactory. Multivariate Logistic
regression analysis indicated that congenital nipple retraction, elevated prolactin levels and trauma were independent risk factors for
adolescents non-puerperal mastitis.

Conclusion: Adolescent non-puerperal mastitis is a rare and unique type. Summarizing its main risk factors, clinical characteristics,
and prognosis provides a basis for further research.
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Introduction

Non-puerperal mastitis is a chronic inflammatory disease that occurs in the breast during the non-lactation period. It is
characterized by a high recurrence rate and long duration. The incidence of NPM is increasing annually. The prevalence
of NPM is progressively increasing over the years, constituting 0.3—1.9% of all breast disorders globally, while in China
it accounts for 2-5% of all breast lesions." A retrospective analysis of 926 patients with NPM who underwent surgical
treatment between April 2004 and May 2019 at the Breast Department of Shuguang Hospital revealed that the age range
at onset was 13—70 years, with a median age of 31 years. The highest incidence occurred in women aged 21-40, and
approximately 65.5% of cases were observed within the first five years after childbirth.? A foreign study found that non-
puerperal mastitis is more prevalent in women aged 26 to 45, with an average age of 35.5 years.” The disease mainly
affects young and middle-aged women, with fewer cases in adolescents.

The current literature on NPM in adolescents is scarce. The records of adolescent breast disease visits at a tertiary referral
hospital between January 2009 and December 2011 were reviewed in a study, revealing that out of the 81 patients, 20
(24.7%) were diagnosed with NPM.* The occurrence of NPM in adolescent breast disease warrants our attention. To date,
there is only one retrospective study encompassing 22 adolescent non-puerperal mastitis patients,” which lacks comprehen-
sive evidence regarding the underlying pathogenesis, treatment approaches, and long-term follow-up.

This study aims to retrospectively analyze various aspects related to NPM in adolescent patients under 20 years old,
including general information, clinical characteristics, medical history, laboratory indicators, breast MRI results,
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pathology findings, prognosis and other relevant factors. By summarizing the disease characteristics specific to adoles-
cent NPM, this study aims to determine the understanding of this particular population affected by the condition.

Materials and Methods

Patients

Ten cases of non-puerperal mastitis in adolescent females admitted to our hospital from August 2021 to August 2023 were
included. Inclusion criteria: 1) meeting the NPM diagnostic criteria in the Expert Consensus on Non-Puerperal Mastitis;® 2)
females under the age of 20; 3) undergoing surgical treatment without contraindications and signing an informed consent
form. Exclusion criteria: 1) patients with primary diseases affecting cardiovascular, liver, kidney, hematopoietic system or
other life-threatening conditions; 2) patients with other breast diseases; 3) patients with psychological or mental disorders
such as anxiety disorder or depression; and 4) participants with incomplete or lost follow-up data.

Method

General information about the patients (including age, height, weight, duration of illness, etc.) was collected;
clinical characteristics of the patients (including etiological factors, lesion location and extent, symptom manifes-
tation, etc.) and relevant medical history (personal diet and lifestyle conditions, past medical history, medication
history, family history, trauma history) were recorded. All patients underwent surgical treatment. The adolescents
in this study were treated by small incision staging surgery. The initial small incision and drainage procedure was
performed to minimize glandular tissue damage and reduce postoperative scarring. Traditional Chinese medicine
was also utilized during this period to control inflammation. Subsequently, a second suture plastic surgery was
conducted to decrease the risk of recurrence while maintaining optimal breast appearance.

Laboratory indicators of the patients (including white blood cell count, C-reactive protein level, bacterial culture
results), breast magnetic resonance imaging examination and postoperative pathology were organized. Prognostic out-
comes were statistically analyzed including postoperative recovery time, recurrence rate, and satisfaction with post-
operative appearance.

Statistical Analysis

Statistical analyses were performed using SPSS 26. Numerical variables conforming to the normal distribution are
described as mean and standard deviation, otherwise as the median and interquartile range. Categorical data were
analyzed by using Chi-squared test or Fisher’s exact test, while numerical data using independent #-test or Mann—
Whitney test. In addition, multivariable logistic regression analysis was performed with the pathogenesis of adolescent
non-puerperal mastitis. P values <0.5 were considered significant.

Results

Analysis of Clinical Characteristics

The clinical characteristics of NPM in adolescents are shown in Table 1. There were a total of 10 adolescent patients,
ranging in age from 13 to 19 years, with a mean age of 16.40 £ 2.06. Among them, there were 4 (40.0%) patients aged 15
years and younger, while the remaining 6 (60.0%) patients were over the age of 15. The average duration of the disease
course for these adolescents was (1.75 £ 1.27) months. Nipple involvement was observed in 90% of adolescents, while
skin redness was present in 80% of them. All ten cases (100%) reported breast swelling and pain as their primary
symptoms, while seven cases (70%) displayed multifocal breast lesions spanning across two quadrants. The average size
of breast masses measured approximately (104.50 +52 0.21) cm?, with five cases exhibiting sizes around or equal to
100cm? and four cases showing sizes smaller than 100cm?.

The Etiology Analysis
The etiology analysis specifically focused on NPM in adolescents is available in Table 2. Four cases (40%) of patients
had a recent history of breast trauma. Nine cases (90.0%) exhibited congenital nipple depression, while 2 cases (22.2%)
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Table | Clinical Characteristics Analysis of 10 Cases of Adolescent NPM

Case Age Gender Course Mass Area Lesion
(month) (cm2) Quadrant
| 18 Female 2 96 3
2 18 Female | 180 4
3 19 Female 4 120 2
4 13 Female | 80 3
5 14 Female 4 90 2
6 15 Female | 4 3
7 18 Female 2 54 4
8 16 Female | 132 3
9 18 Female | 168 3
10 15 Female 0.5 121 2

Table 2 Etiological Analysis of 10 Cases of
Adolescent NPM

Etiology %
Breast trauma 40 (4)
Inverted Nipple 90 (9)

| degree 77.8 (7)

Il degree 222 (2)
Nipple discharge 20 (2)
Hyperprolactinemia 80 (8)
History of pituitary adenoma 10 (1)

presented with three-degree nipple depression. Papillary discharge was observed in 2 patients (20%), while preoperative
serum prolactin levels were elevated in 8 patients (80%), with one patient having a level exceeding 1000 mlU/L. Only

one patient (10.0%) had a documented history of pituitary tumor prior to the study.

Results Analysis of the Laboratory Indicators

The white blood cell (WBC) counts were elevated in 10 adolescent NPM, with one patient (10%) exhibiting a count
exceeding 20x10°/L and four patients (40%) having counts ranging from 10x10°/L to 20x10°/L. The levels of C-reactive
protein were observed to be increased in all ten individuals (100%). Only one patient (10.0%) tested positive for

S. aureus, while the remaining cases showed no bacterial infection.

Analysis of Magnetic Resonance Imaging Features of the Breast
All ten adolescent NPM patients included in this study underwent preoperative breast MRI imaging. The observed MRI signs
indicated non-mass enhancement, characterized by prominent ring enhancement and vindication of the inner wall, indicative

of pus formation in Figure 1. Epidermal thickening and edema were present in five patients (50%) as depicted in Figure 2.

Postoperative Pathology

One case (10%) exhibited typical cystic neutrophilic granulomatous mastitis (CNGM),” characterized by the presence of
non-caseous granuloma formation with a central granuloma surrounded by neutrophils and an inflammatory granuloma
structure in the outer circle, as depicted in Figure 3. Conversely, the remaining nine patients (90%) displayed dilated tal
expansion along with acute and chronic inflammatory cell infiltration, as illustrated in Figure 4.
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Figure | The ring exhibits enhanced and uniformly smooth inner wall morphology.

Figure 2 Epidermal hypertrophy and tissue swelling.

Prognostic Situation

Nine patients (90%) of the adolescents achieved complete healing within one month, with a mean postoperative healing
time of 21.60 + 6.13 days. Notably, no cases exhibited any signs of recurrence. Furthermore, the patients were assessed
for their level of satisfaction with the postoperative breast appearance using a scoring system ranging from 1 (very
unsatisfactory) to 5 (very satisfactory), and the average score for breast appearance satisfaction was found to be 4.30 £
0.67, indicating a generally high level of satisfaction among the participants in this study.
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Figure 3 Typical pathological characteristics observed in cystic neutrophilic granulomatous lobular mastitis. (H&E staining, 100x).

Multivariate Analysis of Factors Influencing the Incidence of Adolescent NPM
Multivariate logistic regression analysis was conducted to examine the association between adolescent NPM and various
factors including general data, clinical characteristics, laboratory indicators, and prognosis. The findings revealed that
nipple invagination, elevated prolactin levels, and trauma were identified as independent risk factors for NPM in
adolescents (P <0.05), as presented in Table 3.

Discussion

In this study, a cohort of 10 adolescent patients was included to analyze the risk factors, clinical characteristics, and
prognosis in order to comprehensively summarize the disease characteristics of NPM in adolescents. This research
endeavor aims to enhance clinicians’ understanding, diagnosis, and treatment proficiency specifically tailored for this
unique age group, thereby contributing towards improving patient care outcomes.

NPM presents a range of symptoms, including breast mass, breast pain, nipple discharge, breast sinus tract, erythema
of lower extremity nodules, and fever as its clinical manifestations. Moreover, it exhibits a high tendency for relapse and
poses challenges in terms of delayed healing. In this study encompassing 10 adolescent NPM patients, the primary and
predominant symptom observed was breast redness accompanied by heat and pain. Notably, 7 cases (70%) exhibited
lesions extending beyond 2 quadrants with a considerable average mass size. Additionally, there was a notable incidence
of nipple discharge alongside a relatively short disease duration. These findings underscore the urgent onset and brief
course of the disease among teenagers while highlighting their main clinical manifestations characterized by redness,
heat, and pain.
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Figure 4 Catheter dilation accompanied by infiltration of acute and chronic inflammatory cells. (H&E staining, 100x).

NPM is a multifactorial disease with a complex etiology. Risk factors for morbidity may include autoimmune
dysfunction, bacterial infection, mammary ductal occlusion, hormone secretion disorders, smoking, and medication
use.*” Our study identified nipple invagination, elevated prolactin levels, and trauma as independent risk factors for
NPM in adolescents. These findings contribute to the understanding of the pathogenesis of this condition and may inspire
future prevention strategies.

It has been reported that nipple invagination is a common complication in NPM patients, with a prevalence ranging
from 46% to 87.5%.'° These findings align with the results of our study, where nipple depression also emerges as
a prominent factor among adolescents. The underlying mechanism may involve inward traction and subsidence of the
nipple due to abnormal breast development, shortened breast ducts, or fibrosis contracture in adolescent females.
Papillary invagination can lead to the accumulation of breast duct contents and subsequent inflammation.

Several other studies have reported an association between NPM and elevated prolactin levels.'" In a literature review

conducted by Anatoly Nikolaev et al'?

out of 260 patients with granulomatous lobular mastitis, four exhibited
hyperprolactinemia along with pituitary microadenomas, as pituitary disorders are known to contribute to hyperprolacti-

nemia. In our study, nine patients (90%) displayed abnormal elevation in prolactin levels, one of whom had a history of

Table 3 Multivariate Analysis of Factors Influencing the Incidence of
Adolescent NPM

Influence Factor B SE(B) WaldxA2 P OR
Inverted Nipple 2.338 1.164 4.037 0.045 10.363
Breast trauma 1.758 0.831 4.473 0.034 5.804
PRL 2.595 0.903 8.254 0.004 13.390
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a pituitary tumor. These findings suggest that prolactin plays a role in the development of NPM among adolescents. It
could be attributed to the ability of hyperprolactinemia to modulate signaling pathways in immune cells and mammary
epithelial cells, leading to the production of pro-inflammatory cytokines and promoting inflammatory responses asso-
ciated with NPM.'? Female puberty is a crucial phase characterized by the vigorous development of endocrine functions.
Any aberrations in hormone secretion levels can trigger an upsurge in prolactin release, thereby leading to excessive
mammary duct secretion. Consequently, this results in ductal expansion and secretion’s overflow into the lobular
connective tissue, causing localized inflammatory reactions and ultimately inducing non-puerperal mastitis.

In this study, 40% of adolescent female patients had a recent history of breast trauma, which was identified as an
independent risk factor for NPM. Notably, local bumping of the breast was found to be the second most significant risk
factor after hyperprolactinemia.'® Due to their lack of awareness and rapid breast development, young women are
particularly susceptible to traumatic injury that can lead to bacterial infection and subsequent mastitis. In cases where
trauma is the cause, inflammation-induced symptoms such as redness, heat and pain will be more severe in adolescent
NPM patients.

The latest study revealed a disparity in the composition of breast tissue flora between healthy individuals and NPM
patients. Tsai et al'> identified coagulase-negative staphylococci as the most prevalent pathogen, followed by
Corynebacterium. However, our investigation primarily observed aseptic inflammation among adolescent NPM patients,
with one case exhibiting Staphylococcus aureus infection. This finding aligns with Stricker et al’s summary of 22
adolescent patients, where three cases detected S. aureus.” Additionally, Hao Xiaoying’s domestic study also suggests
that Staphylococcus aureus may be the predominant pathogenic bacterium responsible for non-puerperal mastitis in
adolescents.'® Therefore, we hypothesize that most cases of adolescent non-puerperal mastitis are characterized by
aseptic inflammation; however, bacterial infections such as Staphylococcus aureus can also occur concurrently.

MRI plays a crucial role in the diagnosis and treatment of NPM. Aslan et al’s study demonstrated that MRI had
a significantly higher detection rate for NPM than color Doppler ultrasound and breast X-ray photography.'” In another
investigation by Zhang et al, the accuracy of MRI assessment in determining the extent of NPM lesions was reported as
88.9%, surpassing ultrasound and X-ray breast photography assessments.'® More than 90% of these patients exhibited
MRI signs indicating non-mass enhancement. Interestingly, adolescent women with NPM displayed ring enhancement on
MRI imaging, suggesting the presence of purulent cavities, predominantly large ones. This finding provides evidence that
abscess formation is prevalent in adolescent cases of NPM. Furthermore, additional investigations have revealed
a positive correlation between elevated prolactin levels and abscess formation.'” The majority of adolescents diagnosed
with NPM exhibit increased prolactin levels and primarily present with an abscess type manifestation, thereby further
supporting the association between prolactin level and abscess development.

The treatment approaches for NPM in adolescent resemble those used for non-lactating individuals, encompassing
antibiotics, hormonal therapy, surgical intervention, and traditional Chinese medicine. Currently, there is no literature
documenting specific treatments tailored to adolescent NPM; however, due to the distinctive clinical manifestations
observed in this age group, abscess formation is frequently encountered necessitating surgical management as the optimal
choice.

In this study, the postoperative pathology revealed one case suggesting cystic neutrophil granulomatous mastitis-
(CNGM) with distinctive pathological characteristics, while the remaining cases exhibited ductal dilatation and acute and
chronic inflammation. CNGM is a recently discovered form of non-puerperal mastitis characterized by unique patholo-
gical features. CNGM predominantly affects women in their childbearing years and presents with pronounced inflam-
matory response. The international recognition of this condition as CNGM occurred after 2011. Currently, there are
limited reported cases both domestically and internationally. The finding of this study complements the research
conducted by Shao et al” and demonstrates that CNGM can also occur in adolescents, not just women of childbearing
age. However, further data are required to summarize the pathological features of NPM in adolescents comprehensively.

The findings of this study demonstrate that adolescent patients exhibit a swift postoperative recovery period, absence
of recurrence in the current follow-up cohort, and substantial contentment with their postoperative breast aesthetics.
Additionally, during the follow-up phase, we observed one individual experiencing normal breast lactation. These results
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underscore the favorable prognosis associated with surgical intervention for NPM in adolescents, characterized by
expedited healing, minimal recurrence rates, and heightened satisfaction regarding postoperative breast appearance.

Conclusion

In conclusion, our findings suggest that during adolescence, the occurrence of NPM may be associated with elevated
levels of prolactin, nipple invagination, trauma, and bacterial infection. Notably, nipple invagination, increased prolactin
levels, and trauma emerge as significant risk factors for adolescent onset. The unique clinical characteristics of adolescent
NPM primarily manifest in abscess formation accompanied by evident local inflammatory response, a high inflammatory
index, rapid healing process, favorable prognosis and low recurrence rate.

The present study provides a comprehensive overview of the risk factors, clinical manifestations, and prognosis
associated with adolescent non-puerperal mastitis through retrospective case analysis. It is evident that adolescent non-
puerperal mastitis possesses distinct characteristics, thereby enhancing clinicians’ comprehension of this condition.
Consequently, it becomes imperative to recognize adolescent non-puerperal mastitis as an independent disease in order
to facilitate early diagnosis, prompt intervention, rigorous follow-up. It will enable us to establish guidelines for the
diagnosis and treatment of adolescent non-puerperal mastitis.

Furthermore, it is important to acknowledge that this retrospective study possesses certain limitations; therefore,
subsequent studies are warranted to validate our findings and further elucidate the underlying causes.

Abbreviations
NPM, non-puerperal mastitis; MRI, Magnetic resonance imaging; CNGM, cystic neutrophilic granulomatous mastitis.
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