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AIM: This study comparatively analyzes the clinical efficacy and safety of traditional open surgery and minimally invasive approach
for non-lactation mastitis using a retrospective cohort analysis. By assessing the impact of these surgical approaches on postoperative
inflammatory indicators, recurrence rates, and recovery outcomes, the study intends to offer a scientific basis for optimizing clinical
management strategies.

METHODS: This study included 109 patients diagnosed with non-lactation mastitis who were treated at Jingmen Central Hospital be-
tween January 2018 and December 2023. The study cohort included 61 patients who received traditional surgery and 48 who underwent
minimally invasive surgery. Diagnosis was confirmed via preoperative pathological examination, and all patients were followed for
12 months post-surgery. Collected data included patient demographics, surgical parameters (e.g., operation duration, length of hospital
stay, and complication rates), inflammatory marker levels (Neutrophil Count [NC] and C-reactive Protein [CRP]), and recurrence rates.
Inflammatory markers were evaluated on postoperative days 7 and 30. Multivariate logistic regression analysis was employed to identify
independent predictors of postoperative recurrence.

RESULTS: The minimally invasive surgery group demonstrated apparent clinical advantages over the traditional surgery group. The
levels of NC and CRP were significantly lower in the minimally invasive surgery group on both postoperative day 7 (p < 0.001) and day
30 (p < 0.001). Furthermore, the minimally invasive group had a significantly lower recurrence rate (8.3%) compared to 32.8% in the
traditional surgery group (p < 0.01). Additionally, patients in the minimally invasive group experienced shorter hospital stays (4.3 £ 1.2
days vs. 7.8 £ 2.4 days, p < 0.01) and a lower incidence of complications (4.17% vs. 16.39%, p < 0.05). Multivariate logistic regression
analysis identified minimally invasive surgery as an independent protective factor against recurrence (Exponentiated Beta (Exp(5)) =
0.24, 95% Confidence Interval (CI): 0.069-0.832, p = 0.024).

CONCLUSIONS: Minimally invasive surgery offers significant advantages over traditional open surgery in managing non-lactation
mastitis. It effectively reduces postoperative inflammatory marker levels and recurrence rates, shortens hospital stays, and lowers the
incidence of complications, underscoring its role as a promising therapeutic modality for this condition.
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currence rate

abscess formation, significantly impacting patients’ health
and quality of life [1,2]. Although its exact etiology is
unclear, current evidence suggests that immune dysfunc-
tion, infections, and abnormal tissue responses contribute
to its pathogenesis [3]. Despite its low global incidence,
the prevalence of non-lactational mastitis, particularly gran-
ulomatous lobular mastitis (GM), has been rising, espe-
cially among Asian women [2]. Its treatment typically in-
volves pharmacological therapy and surgery, with surgery

Introduction

Non-lactational mastitis is a rare, chronic inflammatory
breast condition characterized by recurrent lumps, pain, and
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being the primary option for refractory cases, with tradi-
tional open surgery providing thorough lesion excision de-
spite the associated significant trauma, prolonged recov-
ery, and higher complication risks [4,5]. In contrast, min-
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imally invasive procedures, such as Mammotome-assisted
rotational resection, offer the advantage of reduced trauma
and faster recovery [4,6]. However, comparative analysis
of the clinical outcomes, recurrence rates, and postopera-
tive recovery profiles between traditional and minimally in-
vasive surgical procedures is limited.

Although surgical intervention is the primary treatment
option for non-lactational mastitis, there is no consensus
on the optimal surgical approach [7]. Traditional open
surgery offers reliable therapeutic outcomes; however, this
approach is restricted by higher complication rates and pro-
longed recovery periods. Minimally invasive approaches
are preferred due to their reduced trauma; however, their
effectiveness, especially in cases involving extensive le-
sions or coexisting abscesses, requires further validation
[8]. Moreover, postoperative recurrence, a key indicator
of treatment success, remains inadequately addressed due
to small sample sizes and a lack of long-term follow-up in
most existing studies [7,9,10]. Additionally, the prognos-
tic role of inflammatory markers, such as Neutrophil Count
(NC) and C-reactive Protein (CRP), in predicting recur-
rence has not been comprehensively investigated. While in-
flammatory responses are believed to contribute to disease
relapse, few studies have directly compared the impact of
different surgical methods on postoperative inflammatory
profiles and recurrence rates [7]. Thus, further research is
needed to elucidate the comparative efficacy and inflam-
matory response between traditional versus minimally in-
vasive surgical techniques.

Although advancements have been made in the treatment
of non-lactational mastitis, therapeutic options remain lim-
ited. Mammotome-assisted minimally invasive resection
has been reported to minimize operation time, shorten hos-
pitalization, and improve patient satisfaction [11,12]. How-
ever, its long-term efficacy, particularly recurrence rates in
complex or refractory cases, remains poorly assessed. Con-
versely, traditional open surgery, while more invasive, re-
mains the preferred choice for complete lesion removal in
severe cases despite being associated with more surgical
trauma and longer recovery periods [7,13].

Although several studies suggest that minimally invasive
techniques may reduce postoperative inflammation, others
have observed no significant differences in inflammatory
marker changes after surgery [6,7]. Overall, limitations
such as small sample size, lack of methodological rigor,
and single-center study designs restrict the generalizability
of current findings. Therefore, a comprehensive evaluation
of surgical efficacy and its impact on inflammatory marker
dynamics is crucial for guiding treatment decisions.

To address these gaps, the present study retrospectively as-
sessed clinical data from Jingmen Central Hospital to com-
pare the clinical efficacy and recurrence rates of traditional
open surgery and Mammotome-assisted minimally inva-
sive resection in non-lactational mastitis patients. Addi-
tionally, this study evaluated postoperative inflammatory

marker profiles, recovery outcomes, hospital stay duration,
and complication rates to provide insight for optimizing
treatment strategies and guiding individualized manage-
ment plans.

Materials and Methods
Study Design and Research Participants

This retrospective cohort study analyzed clinical data from
patients with non-lactational mastitis who were treated at
Jingmen Central Hospital between January 2018 and De-
cember 2023. Patients were divided into two groups based
on the surgical approach: the traditional surgery group (n =
61) and the minimally invasive surgery group (n =48). Key
clinical outcomes assessed included recurrence rate, post-
operative changes in NC and CRP levels, length of hospi-
tal stay, and postoperative complications. The study pro-
tocol was reviewed and approved by the Ethics Commit-
tee of Jingmen Central Hospital (Approval Number: 2024-
03-017), and all research procedures adhered to the ethical
principles outlined in the Declaration of Helsinki.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (1) a pathologi-
cally confirmed diagnosis of non-lactational mastitis, in-
cluding common subtypes such as granulomatous lobular
mastitis and periductal mastitis; (2) patients underwent ei-
ther traditional open surgery or minimally invasive surgery;
(3) availability of complete preoperative and postoperative
clinical records with a minimum follow-up duration of 12
months; (4) availability of preoperative and postoperative
serum NC and CRP data; and (5) patients aged between 18
and 65 years.

The exclusion criteria included: (1) diagnosis of other
breast diseases, such as breast cancer or lactational mas-
titis; (2) loss to follow-up or incomplete postoperative data,
preventing the assessment of key inflammatory markers or
recurrence; (3) patients underwent preoperative treatments
potentially that may affect outcomes, including hormone
therapy or immunosuppressive agents; (4) presence of seri-
ous comorbidities (e.g., cardiovascular or cerebrovascular
diseases, metabolic disorders) that contraindicated surgery;
and (5) postoperative recurrence cases managed at other in-
stitutions.

Intervention Measures

Patients in the traditional surgery group underwent open
surgical excision of the lesion under general anesthesia.
The lesion was removed through a local incision, with the
goal of achieving complete resection of the pathological
tissue. Routine postoperative care and monitoring were
provided to minimize the risk of complications. Patients
in the minimally invasive surgery group underwent lesion
removal using the Mammotome minimally invasive exci-
sion system under local anesthesia. This technique enabled
the precise removal of the lesion through a small incision,
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resulting in reduced surgical trauma and a faster recov-
ery. Additionally, these study groups received standardized
postoperative follow-up care, including regular evaluation
of NC and CRP levels to monitor treatment outcomes and
recovery progression.

Data Collection

The following data were collected for subsequent analysis:
demographic information (age, gender, and disease dura-
tion); surgical parameters (surgery duration and postopera-
tive complications); and treatment efficacy indicators (post-
operative recurrence rate and changes in NC and CRP levels
before and after surgery).

Patients who discontinued follow-up or had not completed
the 1-year follow-up period were excluded from the recur-
rence rate calculation. Changes in the inflammatory re-
sponse were evaluated by monitoring NC and CRP levels
preoperatively and on postoperative days 7 and 30 to cap-
ture the trend of postoperative inflammatory activity. Fur-
thermore, postoperative complications were assessed dur-
ing hospitalization and at scheduled follow-up visits. The
complications monitored included incision site infection,
delayed wound healing, and recurrence of breast abscess.
Complications were identified through clinical assessment
and physical examination.

Follow-up

All patients underwent postoperative follow-up for a min-
imum of one year, with scheduled visits at 1, 6, and 12
months after surgery. Inflammatory markers (NC and
CRP) were measured only on postoperative days 7 and 30
to assess the early postoperative inflammatory response.
Follow-up at other time points focused on evaluating dis-
ease recurrence, recovery status, postoperative complica-
tions, and the need for additional treatments or interven-
tions.

For patients unable to attend in-person follow-up, informa-
tion was obtained via telephone or email. Recurrence sta-
tus was determined based on patient-reported symptoms in
combination with available medical records.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statis-
tics version 23.0 (IBM Corp., Armonk, NY, USA). The
normality of continuous variables was assessed using the
Shapiro—Wilk test. Normally distributed data were pre-
sented as mean =+ standard deviation (SD). Between-group
comparisons of continuous variables were conducted using
independent sample #-tests. Within-group comparisons of
NC and CRP levels at preoperative, postoperative day 7,
and day 30 were performed using repeated measures anal-
ysis of variance (ANOVA), with Bonferroni correction ap-
plied for multiple comparisons. Categorical variables were
expressed as frequencies and percentages. Intergroup com-
parisons were performed using the chi-square test, with
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Yates’ continuity correction applied when the expected cell
count was less than 5. Fisher’s exact test was used when the
expected frequencies in any cell were less than 1. Further-
more, univariate logistic regression analysis was initially
performed to identify potential predictors of postoperative
recurrence. Statistically significant variables (p < 0.05)
in the univariate analysis were subsequently included in a
multivariate logistic regression model. Multivariate results
were reported as Odds Ratios (ORs) with corresponding
95% Confidence Intervals (CIs). All statistical tests were
two-tailed, and a p value of <0.05 was considered statisti-
cally significant.

Results

Comparison of Baseline Characteristics Between the Two
Groups

A total of 109 patients were included in this study, compris-
ing 61 in the traditional surgery group and 48 in the mini-
mally invasive surgery group. The baseline characteristics
were comparable between the two groups, with no statisti-
cally significant differences observed in age (p = 0.649),
disease duration (p = 0.540), body mass index (BMI) (p
= 0.613), or prevalence of hypertension and diabetes (p =
1.000) (Table 1). The mean age of patients in the traditional
surgery group was 28.43 £ 3.23 years, compared to 28.15
=+ 3.14 years in the minimally invasive group. The mean
disease duration was 1.54 &+ 0.37 years in the traditional
surgery group and 1.58 4 0.31 years in the minimally inva-
sive group. Furthermore, mean BMI was 22.5 + 2.1 kg/m?
and 22.7 + 2.0 kg/m?, respectively. In terms of comorbidi-
ties, the prevalence of hypertension was 3.28% in the tra-
ditional group and 2.08% in the minimally invasive group,
while the prevalence of diabetes was observed in 1.64% and
2.08% of cases, respectively.

Comparison of Operation Duration, Postoperative
Hospital Stays and Complication Rates

The minimally invasive surgery group demonstrated sig-
nificant advantages over the traditional surgery group in
terms of operation duration, length of postoperative hospi-
tal stays, and complication rates (Table 2). Specifically, the
mean operation time was significantly shorter in the mini-
mally invasive surgery group (p < 0.001), indicating greater
procedural efficiency. The mean length of hospital stay was
also substantially reduced in the minimally invasive surgery
group, at 4.3 & 1.2 days compared to 7.8 + 2.4 days in the
traditional surgery group (p < 0.001). This finding indi-
cates that patients undergoing minimally invasive surgery
experience a faster postoperative recovery. Furthermore,
the postoperative complication rate was significantly lower
in the minimally invasive surgery group (p = 0.043), high-
lighting its advantage in reducing the risk of postoperative
complications.
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Table 1. Comparison of baseline characteristics between groups.

Baseline characteristic Traditional surgery group (n=61)  Minimally invasive surgery group (n = 48) t/x> p-value
Age (years) 2843 +3.23 28.15+3.14 0.457 0.649
Disease duration (years) 1.54 £ 0.37 1.58 +0.31 -0.615 0.540
BMI (kg/m?) 22.50 +£2.10 22.7£2.00 -0.507 0.613
Hypertension, n (%) 2(3.28%) 1(2.08%) 0.000 1.000
Diabetes (%) 1 (1.64%) 1(2.08%) 0.000 1.000

Data were expressed as mean =+ standard deviation (SD) or n (%). Abbreviations: BMI, body mass index.

Table 2. Comparison of surgical duration, postoperative hospital stays, and complication rates.

Variables Traditional surgery group (n=61)  Minimally invasive surgery group (n = 48) t/x? p-value
Surgical duration (minutes) 120.50 4 18.40 85.20 £ 15.60 10.621  <0.001
Postoperative hospital stays (days) 7.80 £2.40 430+ 1.20 9.922 <0.001
Complication rates (%) 10 (16.39%) 2 (4.17%) 4.099 0.043
Data were expressed as mean £ SD or n (%).

Table 3. Changes in NC and CRP before and after surgery.
Timeline Traditional surgery group (n=61)  Minimally invasive surgery group (n = 48) t p-value
Preoperative NC (10°/L) 9.50 £2.20 9.20 £2.10 0.725 0.470
Postoperative Day 7 NC (109/L) 7.80 £ 1.9% 6.00 £ 1.50* 5.527  <0.001
NC ratio Day 7 after surgery 0.82 £ 0.13 0.65 £ 0.11 7.283 <0.001
Postoperative Day 30 NC (10%/L) 6.30 £ 1.70%# 4.50 = 1.30%# 6.263 <0.001
NC ratio Day 30 after surgery 0.66 £ 0.10 0.49 £ 0.09 9.345 <0.001
F (time effect, within group) 126.598 4910
p (time effect, within group) <0.001 0.009
Preoperative CRP (mg/L) 28.00 £ 5.00 27.50 £+ 4.80 0.531 0.597
Postoperative Day 7 CRP (mg/L) 20.50 + 4.20* 12.80 + 3.50* 10436  <0.001
CRP ratio Day 7 after surgery 0.73 £0.12 0.47 £+ 0.09 12.520  <0.001
Postoperative Day 30 CRP (mg/L) 10.50 £ 2.80*# 6.80 + 2.00*# 8.038 <0.001
CRP ratio Day 30 after surgery 0.38 £+ 0.08 0.25 £ 0.06 10.365  <0.001
F (time effect, within group) 719.901 17.453
p (time effect, within group) <0.001 <0.001

Data were expressed as mean = SD or n (%). “Ratio” values refer to the postoperative-to-preoperative NC/CRP ratio (Day 7 after surgery and

Day 30 after surgery). Independent sample ¢-tests were used for intergroup comparisons at each time point, and Bonferroni correction was

applied to control for multiple comparisons. F values represent the time effect within each group obtained from repeated-measures analysis

of variance (ANOVA). Abbreviations: NC, Neutrophil Count; CRP, C-reactive Protein. *p < 0.05 vs. Preoperative levels; #p < 0.05 vs.

Postoperative Day 7 levels.

Changes in Inflammatory Factor Levels

Before surgery, both the traditional and minimally invasive
surgery groups exhibited elevated NC and CRP levels, with
no significant differences between the two groups (Table 3).
By post-surgery day 7, both groups showed a substantial de-
cline in NC and CRP levels, with more pronounced reduc-
tions observed in the minimally invasive surgery group (p <
0.001). On postoperative day 30, this trend persisted, with
the minimally invasive surgery group exhibiting further re-
ductions in NC and CRP levels, achieving significantly
lower levels compared to the traditional surgery group (p
< 0.001). These results suggest that minimally invasive
surgery may be more effective in reducing postoperative in-
flammatory responses than conventional open surgery.

Impact of Surgical Methods on the Risk of Postoperative
Recurrence

To identify independent predictors of postoperative recur-
rence, univariate logistic regression analyses were per-
formed for variables, including surgery type, age, disease
duration, and preoperative inflammatory markers (Table 4).
Among these, surgery type (p = 0.004) and preoperative
CRP levels (p = 0.033) were significantly associated with
recurrence. These two variables were subsequently in-
cluded in the multivariate logistic regression analysis (Ta-
ble 5).

The results revealed a significant difference in postopera-
tive recurrence rates between the two groups: 8.3% (n =
4/48) in the minimally invasive surgery group and 32.8%
(n = 20/61) in the traditional surgery group (p = 0.002).

1067 Ann. Ital. Chir, 96, 8, 2025



Yue Wu, et al.

Table 4. Univariate logistic regression analysis for factors affecting postoperative recurrence.

Variables B value SE Wald value  Exp(53) 95% CI p-value
Surgery type -1.680  0.589 8.132 0.186  0.059-0.591 0.004
Age 0.047 0.073 0.406 1.048  0.907-1.210 0.524
Disease duration 0.020 0.010 3.812 1.020 1.000-1.040 0.051
Preoperative NC level 0.179 0.104 2.956 1.196  0.975-1.466 0.086
Preoperative CRP level 0.102 0.048 4.547 1.107 1.008-1.216 0.033

Abbreviations: Exp(3), Exponentiated Beta; NC, Neutrophil Count; CRP, C-reactive Protein; CI,

Confidence Interval.

Table 5. Multivariate logistic regression analysis for factors affecting postoperative recurrence.

Variables [ value SE Wald value  Exp(p) 95% CI p-value
Surgery type -1.419  0.633 5.025 0.242 0.069-0.832 0.024
Preoperative CRP level 0.135 0.140 0.926 1.144 0.870-1.505 0.334

Abbreviations: Exp(8), Exponentiated Beta; CI, Confidence Interval; NC, Neutrophil Count; CRP,

C-reactive Protein.

In the multivariate model, surgery type remained an inde-
pendent predictor of recurrence (p = 0.024, Exponentiated
Beta (Exp(5)) = 0.242, 95% CI: 0.069—-0.832), indicating
that minimally invasive surgery significantly reduced the
risk of recurrence. Overall, surgery type was identified as
the sole independent predictor of postoperative recurrence,
highlighting its prognostic significance in clinical decision-
making.

Discussion

This retrospective study compared the clinical efficacy of
traditional open surgery and minimally invasive rotational
resection in patients with non-lactational mastitis. The re-
sults demonstrated that minimally invasive surgery offered
significant advantages in both therapeutic outcomes and
postoperative recovery. Patients in the minimally invasive
group exhibited significantly reduced levels of inflamma-
tory markers (NC and CRP) on postoperative days 7 and 30,
suggesting a lower systemic inflammatory response and a
more favorable recovery trajectory. Furthermore, the recur-
rence rate in the minimally invasive group was substantially
lower. Multivariate logistic regression analysis confirmed
a minimally invasive surgical approach as an independent
protective factor against recurrence. These findings indi-
cate that minimally invasive surgery not only ensures ef-
fective lesion removal but also reduces surgical trauma and
improves short-term outcomes, supporting its potential as
a preferred treatment option for appropriately selected pa-
tients with non-lactational mastitis.

The observed advantages of minimally invasive surgery,
including reduced postoperative inflammatory factor lev-
els, lower recurrence rates, and shorter hospitalization time,
align with findings reported in both national and interna-
tional studies, providing new insights into these key clin-
ical outcomes [6,11]. Specifically, this study showed that
patients in the minimally invasive surgery group had sig-
nificantly lower NC and CRP levels on postoperative days
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7 and 30. These findings align with the results of Huang et
al. [14], who reported that minimally invasive approaches
effectively suppress postoperative inflammatory responses,
likely due to reduced tissue damage and lower immune sys-
tem stimulation. NC and CRP are well-established mark-
ers of inflammatory responses [15,16], and their reduction
is associated not only with lower postoperative complica-
tion risks but may also be associated with enhanced wound
healing and tissue recovery. This study further supports the
notion that the reduced trauma associated with minimally
invasive surgery provides significant advantages in control-
ling inflammation, thereby offering new directions for post-
operative rehabilitation management.

Regarding postoperative recurrence, the minimally inva-
sive surgery group demonstrated a significantly lower re-
currence rate than the traditional surgery group, confirming
the efficacy of minimally invasive approaches in manag-
ing non-lactational mastitis. This finding aligns with the
research by Chen et al. [17], who proposed favorable out-
comes and low recurrence rates using ultrasound-guided
precise debridement and vacuum sealing drainage in pa-
tients with non-lactational mastitis. However, some studies
have indicated that traditional open surgery may be prefer-
able for complex cases involving abscess formation or ex-
tensive lesions, as it allows for more thorough debridement
and tissue resection [4,5,18]. Thus, the selection of sur-
gical methods should be tailored to the complexity of the
lesion and the patient’s clinical needs. The application of
minimally invasive surgery in more complex cases requires
further investigation. Notably, the relatively small number
of recurrence events in our dataset may limit the statistical
power of the regression analysis, potentially affecting the
stability of coefficient estimates and standard errors. There-
fore, these results should be interpreted with caution and
validated in larger, prospective studies.

Furthermore, the findings of this study regarding hospital-
ization time and postoperative recovery align with previ-
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ous reports on non-lactational mastitis, which have demon-
strated that minimally invasive surgical techniques are as-
sociated with significantly shorter hospital stays and lower
complication rates [6,17]. In our study, patients who un-
derwent minimally invasive surgery had a shorter postop-
erative hospital stay and a significantly reduced incidence
of complications compared to those who received tradi-
tional open surgery. These advantages not only underscore
the role of minimally invasive approaches in promoting
faster recovery but also highlight their potential to improve
healthcare efficiency and reduce the overall consumption of
medical resources.

Despite some promising outcomes, this study has sev-
eral limitations. First, the relatively small sample size
and retrospective design may affect the representativeness
and generalizability of the findings. Although propensity
score matching (PSM) was not applied, the two groups
were statistically comparable in key baseline character-
istics, which helps minimize potential confounding bias.
However, the lack of PSM remains a methodological lim-
itation, and future studies should consider using matching
approaches to improve group comparability. Second, due
to incomplete data, several important factors that may im-
pact recurrences—such as intraoperative blood loss, hor-
mone levels, and perioperative antibiotic use—were not in-
cluded in the analysis. Additionally, the lack of long-term
follow-up data restricted the evaluation of recurrence mech-
anisms and the long-term efficacy of different surgical ap-
proaches. Moreover, due to the limited number of recur-
rence events and heterogeneous follow-up intervals, sur-
vival analysis and dynamic modeling of postoperative in-
flammatory marker trends were not performed, though their
potential prognostic value warrants further investigation in
well-designed prospective studies.

Future studies should adopt multicenter, large-scale
prospective cohort designs that systematically incorporate
a comprehensive set of clinical, inflammatory, and molec-
ular variables. Such effort would be crucial for optimizing
treatment strategies, identifying candidates best suited
for minimally invasive surgery, and advancing precision
medicine approaches in managing non-lactational mastitis.

Conclusions

This study demonstrates that minimally invasive surgery of-
fers significant benefits in managing non-lactational masti-
tis. These advantages include a reduced postoperative in-
flammatory response, lower recurrence rates, shorter length
of hospitalization, and a decreased risk of complications.
The findings further substantiate the clinical significance
of minimally invasive approaches and provide new insights
into the development of optimized, individualized treat-
ment strategies for these patients.
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