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Introduction: This study aims to compare the performance of local triamcinolone injection and anti- 
tuberculosis triple therapy in treating patients with non-puerperal mastitis (NPM).
Methods: This retrospective cohort study included patients diagnosed with NPM at the Breast Surgery  
Department of the First People’s Hospital of Zunyi City between October 2021 and December 2024.  
Patients were categorized into the triamcinolone group and the anti-tuberculosis group based on the  
treatment administered. The remission rates, treatment duration, and drug-related adverse reactions were compared between the two groups.
Results: A total of 92 cases were included for final analysis, with 44 in the triamcinolone group and 48 in the anti-tuberculosis treatment 
group. The median treatment duration (41.50 (30.00–60.50) days vs 120.00 (90.00–187.50) days, P < 0.001), and complication rate 
(13.6% vs 66.7%, P < 0.001) were significantly lower in patients of the triamcinolone group, while the remission rate (91.95 (81.62– 
100.00)% vs 82.35 (54.55–100.00)%, P = 0.029) and partial remission rate (97.7% vs 68.8%, P < 0.001) were significantly higher. The 
multivariate logistic regression analysis showed that pathological type (OR = 0.296, 95% CI: 0.091–0.963, P = 0.040) and first affected 
area (OR = 1.099, 95% CI: 1.025–1.178, P = 0.008) were independent influencing factors of remission rate.
Conclusion: Intralesional triamcinolone injection appears to be associated with shorter treatment duration, higher short-term 
remission rates, and fewer complications compared with antituberculosis triple therapy in patients with NPM. Given the retrospective 
design, these findings should be validated in prospective randomized studies.
Keywords: non-puerperal mastitis, treatment remission rate, triamcinolone, anti-tuberculosis triple therapy, pathological subtype

Introduction
Non-puerperal mastitis (NPM) is a benign condition characterized by chronic inflammation of the breast. Its main 
pathological types include plasma cell mastitis (PDM) and granulomatous lobular mastitis (GLM). Both conditions have 
similar clinical manifestations, including breast lumps, nipple discharge, skin redness and swelling, and sinus tract 
formation. The disease course generally lasts 9 to 12 months and is prone to recurrence, severely affecting the patient’s 
quality of life.1 During the acute phase (disease course ≤ 3 months), breast tissue often exhibits rapidly progressing 
inflammatory infiltration and abscess formation. The recurrence rate after surgical resection alone can reach up to 50%, 
and some patients may experience recurrence even after undergoing multiple surgeries.2,3 Studies have shown that the 
onset of NPM may be related to various factors, including changes in hormone levels, abnormalities in the immune 
system, and microbial infections.4–6 Due to the low detection rate of bacterial culture,7 treatment strategy for NPM has 
long relied on empirical approaches, lacking targeted drug selection.

Currently, the treatment methods for NPM mainly include broad-spectrum antibiotics, corticosteroids, anti-tuberculosis 
drugs, surgical excision, and observational therapy.8 Surgery is considered a radical approach and suitable for NPM patients 
with severe symptoms.9 Meanwhile, due to poor cosmetic outcomes, delayed wound healing, and high recurrence rates,2,3 
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reducing the extent of inflammation before surgery becomes crucial to balancing efficacy and appearance preservation. 
Therefore, empirical antibiotic treatments (such as levofloxacin and azithromycin) have been widely used before surgery, but 
some studies reported limited efficacy and easily induce resistance due to the lack of etiological guidance.10 Oral glucocorti
coids (such as prednisone) can alleviate symptoms in the short term, but long-term use over several months carries risks such 
as Cushing’s syndrome and osteoporosis,11,12 however, the study performed by Mizrakli et al reported that appropriate 
corticosteroid treatment could help avoid unnecessary surgery in patients with mastitis.13

In recent years, local injection of triamcinolone has gained attention because its efficacy is comparable while 
significantly reducing systemic complications.14,15 The rifampicin-based triple therapy also shows considerable efficacy 
in treating NPM, but the 6–8 month medication regimen may lead to liver and kidney function impairment.16

Although there were many treatment options, but current treatment methods vary considerably across institutions and 
geographic regions, and no universally accepted first-line therapy has been established.17 And the aim of this study is to 
compare the treatment outcomes between local triamcinolone injection and anti-tuberculosis treatment in patients with NPM.

Materials and Methods
Study Design and Patients
This retrospective study included patients diagnosed with NPM at the First People’s Hospital of Zunyi City between 
October 2021 and December 2024. The inclusion criteria were as follows: (1) Age ≥ 18 years; (2) Clinical manifesta
tions, physical examination, and ultrasound findings suggestive of inflammatory breast lesions; (3) Pathologically 
confirmed NPM; (4) Patients who had no prior treatment with triamcinolone or anti-tuberculosis therapy. Patients with 
incomplete clinical data were excluded from the study. This study was approved by the Ethics Committee of the First 
People’s Hospital of Zunyi City (Approval ID: # (2024)-1-217), and the requirement for written informed consent was 
waived due to the retrospective nature of the study. As patient consent to review medical records was not required by the 
Ethics Committee, all patient data were anonymized and handled confidentially throughout the study.

Treatment
All included patients were divided into the triamcinolone group and the anti-tuberculosis group according to the patients’ 
treatment. Patients in both groups first received empirical treatment with broad-spectrum antibiotics (levofloxacin and 
cefuroxime) for 1–2 weeks to control the acute inflammatory response.

For patients without abscess or sinus tract formation in the triamcinolone group, triamcinolone acetonide was injected 
directly. For patients with abscesses or sinus tract formation, pus was aspirated under ultrasound guidance, and the 
abscess cavity was rinsed with 0.9% sodium chloride solution until clear. Then, a triamcinolone suspension (30–40 mg 
per session) was injected along the deep edge of the inflammation, followed by compression bandaging, once a week. At 
weeks 1–2, the single dose of triamcinolone acetonide was 30–40 mg, while at weeks 3–4, the single dose of 
triamcinolone acetonide decreased to 20–30 mg. If the remission rate remained > 60% after 4 weeks, the patient could 
receive a single dose of triamcinolone acetonide ≤20 mg at week 5–6 based on their preference (Figure S1A).

For patients without abscess or sinus tract formation in the anti-tuberculosis group, oral anti-tuberculosis triple drugs 
were given directly. For patients with abscesses or sinus tract formation, abscesses were managed with ultrasound-guided 
aspiration drainage or incision drainage. Rifampicin (450 mg/d), isoniazid (300 mg/d), and ethambutol (15 mg/kg/d) 
were administered orally. Treatment continued until 1 month after ultrasound confirmation of resolution of inflammation, 
with a minimum duration of 4 weeks. If disease progression or serious adverse events (SAEs) occur during treatment, the 
treatment is terminated, and the protocol is adjusted.

Patients in both groups reached the predetermined reduction area, and based on the patient’s preference, an expanded 
excision of the lesion was performed (with the margin at least 5 mm from the ultrasound-visible inflammation boundary), 
with intraoperative rapid pathology confirming negative margins. Clinical and ultrasound assessments will be conducted 
monthly after treatment, with re-examinations every 3 months following recovery. Specifically, the ultrasound assess
ments were performed by two experienced breast radiologists with ≥5 years of experience in breast imaging. To minimize 
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inter-observer variability, all measurements were obtained using a standardized protocol (maximum cross-sectional area 
on each orthogonal plane, recorded at fixed timepoints: baseline, 1, 3, and 6 months).

Data Collection and Outcome Measurement
Demographic data and clinical characteristics were extracted from patient medical records. Clinical manifestations 
combined with ultrasound images are used for ultrasonic classification, which includes abscess type, mass type, and 
refractory type (sinus tract formation).18 According to the time of onset, they can be divided into acute phase (≤3 
months), subacute phase (3~6 months), and chronic phase (>6 months).2

The primary outcome indicators are the remission rate of inflammation and the treatment duration. Secondary 
endpoints include complications, recurrence, response rate of pathological subtypes, and adverse events. High- 
frequency ultrasound was performed using GE LOGIQ E9 (USA) and Mindray Resona (China, R9) equipped with 
a 10–14 MHz probe to dynamically monitor changes in the lesion area, and the images were independently reviewed by 
two experienced breast ultrasonographers who were blinded to the treatment group whenever feasible. The largest cross- 
sectional inflammatory area was measured using the same predefined protocol, in cases of multiple masses, the areas are 
summed in an overlapping manner. And the final measurement was determined by consensus or by consultation with 
a senior reviewer in cases of disagreement. After that, the efficacy evaluation was assessed using the remission rate, 
which was calculated according to the following formula:

With the complete remission (CR) and partial remission (PR) defined as remission rates ≥ 90 and ≥ 60%, respectively.16 

No response (NR) was defined as failure to achieve PR or the development of new ulcers or sinus tracts. Recurrence was 
defined as the appearance of new nodules or sinus tracts, worsening of symptoms, or an increase in lesion area by ≥ 20%.

Adverse events were monitored using identical laboratory and clinical protocols in both groups, minimizing the likelihood 
of differential ascertainment bias according to the Common Terminology Criteria for Adverse Events (CTCAE) version 4.0. 
To ensure comparable ascertainment of adverse events across groups, all patients underwent standardized follow-up assess
ments once per month. Laboratory monitoring (complete blood count, liver function tests, renal function tests) was performed 
at each monthly visit in both groups, irrespective of symptoms, to minimize differential detection bias.

Statistical Analysis
Data analysis was conducted using R software (version 4.1.1). Continuous variables were assessed for normality using the 
Shapiro–Wilk test and summarized as mean ± standard deviation or median (interquartile range) and compared using the 
independent samples T-test or the Wilcoxon rank-sum test, accordingly. Categorical variables were expressed as n (%) and 
compared using the chi-square test or Fisher’s exact test. Multivariate logistic regression was employed to assess the independent 
influence of factors on remission rate. A two-tailed P-value < 0.05 was considered statistically significant in this study.

Results
Characteristics of the Study Population
In this study, 162 patients with pathologically confirmed NPM were screened, after exclusion of 43 patients who chose 
alternative treatment options and 27 lost follow-up, a total of 92 patients were included for final analysis. Among the 92 
patients, 44 were in the triamcinolone group, and 48 were in the anti-tuberculosis group. In the triamcinolone group, 8 
cases underwent surgical excision after achieving a reduced size, and 2 cases underwent surgery due to recurrence. In the 
anti-tuberculosis group, 10 cases chose surgical excision after reduction, and 6 cases underwent surgery due to 
recurrence. The remaining patients opted for conservative follow-up treatment. Ultrasound classification showed there 
was no significant difference between the two groups (P=0.108). The distribution of pathological types was consistent 
between the two groups (75.0% PDM vs 70.8% PDM, P=0.83). There were no statistical differences between the groups 
in other baseline characteristics such as age, initial area, pathological type, obesity, smoking history, and breastfeeding 
history (all P > 0.05) (Table 1).
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Comparison of Treatment Performance Between the Two Groups
Compared with the anti-tuberculosis group, patients in the triamcinolone group had significantly shorter treatment 
duration (41.50 (30.00–60.50) vs 120.00 (90.00–187.50) days, P < 0.001), shorter follow-up time (90.50 (57.50– 
145.50) vs 150.00 (90.00–277.50) days, P < 0.001), and a lower complication rate (13.6% vs 66.7%, P < 0.001). The 
triamcinolone group also showed significantly higher overall remission rate (91.95 (81.62–100.00%) vs 82.35 (54.55– 
100.00%), P = 0.029) and partial remission rate (97.7% vs 68.8%, P < 0.001). However, regarding cure rate, there was no 
statistical significance (52.3% vs 39.6%, P = 0.312) (Table 2).

There was no significant difference in lesion areas between the two groups at pre-treatment (4.800 (3.1, 7.0) vs 6.050 
(4.2, 12.9), P = 0.126). However, after 1-month, 3-month, and 6-month of treatment, the lesion areas were significantly 
lower in patients of Triamcinolone group (2.45 (1.50, 3.80) vs 5.40 (3.30, 10.50), P < 0.001), (1.07 (0.50, 1.60) vs 3.65 
(1.60, 8.30), P < 0.001), and (0.60 (0.00, 0.90) vs 2.40 (0.30, 4.30), P < 0.001) (Table 2). After three months of treatment, 
the inflammatory area in the Triamcinolone group was reduced by 77.7% compared to the baseline, which was 
significantly greater than the 39.7% reduction observed in the Anti-tuberculosis group (P < 0.001). In a typical case of 
a 36-year-old female patient with granulomatous mastitis receiving local intralesional injection therapy, imaging follow- 
up showed a progressive reduction in lesion size from 3.97 cm2 to 0.18 cm2, indicating effective resolution of the 
inflammatory lesion (Figure S1B–E). Among the pathological subtypes, the efficacy of GLM and PDM in the 

Table 1 Demographic and Clinical Characteristics of Participants

Triamcinolone Group (n = 44) Anti-Tuberculosis Group (n = 48) P

Age (years) 32.00 (28.00–35.25) 31.00 (26.75–33.00) 0.178
Initial area 4.80 (3.10–6.75) 6.05 (4.19–12.56) 0.126

Ultrasound classification 0.108

Abscess Type 19 (43.2%) 14 (29.2%)
Mass Type 6 (13.6%) 15 (31.2%)

Refractory Type 19 (43.2%) 19 (39.6%)

Pathological type 0.830
PDM 33 (75.0%) 34 (70.8%)

GLM 11 (25.0%) 14 (29.2%)
Obesity 9 (20.5%) 8 (16.7%) 0.842

Smoking history 3 (6.8%) 0 (0.0%) 0.105

Breastfeeding history 32 (72.7%) 39 (81.2%) 0.469
Skin ulceration 9 (20.5%) 5 (10.4%) 0.294

Nipple Retraction 5 (11.4%) 9 (18.8%) 0.487

Abbreviations: PDM, periductal mastitis; GLM, granulomatous lobular mastitis.

Table 2 Treatment Performance and Lesion Areas Between Two Groups

Triamcinolone Group (n=44) Anti-Tuberculosis Group (n=48) P

Treatment duration (days) 41.50 (30.00–60.50) 120.00 (90.00–187.50) < 0.001
Follow-up time (days) 90.50 (57.50–145.50) 150.00 (90.00–277.50) 0.006

Remission rate, % 91.95 (81.62–100.00) 82.35 (54.55–100.00) 0.029
Cure rate, n (%) 23 (52.3%) 19 (39.6%) 0.312

Partial remission, n (%) 43 (97.7%) 33 (68.8%) < 0.001

Complication, n (%) 6 (13.6%) 32 (66.7%) < 0.001
Recurrence, n (%) 7 (15.9%) 12 (25.0%) 0.413

Pre-treatment 4.80 (3.10, 7.00) 6.05 (4.20, 12.90) 0.126

1-month post-treatment 2.45 (1.50, 3.80) 5.40 (3.30, 10.50) <0.001
3-month post-treatment 1.07 (0.50, 1.60) 3.65 (1.60, 8.30) <0.001

6-month post-treatment 0.60 (0.00, 0.90) 2.40 (0.30, 4.30) <0.001
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triamcinolone group was significantly different (GLM 93.1% vs PDM 91.1%, P < 0.001), while in the Anti-tuberculosis 
group, the remission rate of GLM was higher than that of PDM (GLM 86.5% vs PDM 74.9%, P < 0.001).

Regarding complications, most patients experienced two or more adverse events during treatment. In the triamcinolone 
group, the main complications were menstrual disorders (11.3%) and weight gain (11.3%). In contrast, liver and kidney 
function abnormalities were the predominant complications in the anti-tuberculosis group (54.1% and 18.7%) (Table 3).

Multivariate Logistic Regression Analysis
The results of multivariate logistic regression analysis showed that pathological type (OR = 0.296, 95% CI: 0.091–0.963, 
P = 0.040) and first affected area (OR = 1.099, 95% CI: 1.025–1.178, P = 0.008) were independently associated with 
remission rate. Clinically, this suggests that patients with certain pathological types of PDM may have a lower likelihood 
of remission, while a larger initial lesion area may be associated with better treatment response (Table 4).

Recurrence Rate
The comparison the recurrence rate between the two group showed that in recurrence patients of the triamcinolone group, both 
the follow-up time (62.00 (54.50–66.50) vs 32.00 (30.00–60.00), P = 0.035) and complication rate (42.9% vs 8.1%, P = 0.042) 
were significantly higher, but the difference in the number of injections was not statistically significant (P = 0.093) (Table 5).

Discussion
The results of this study showed that triamcinolone exhibited shorter treatment duration, higher remission rates, and 
fewer complications. Lesion areas reduced significantly faster in patients of the triamcinolone group, moreover, anti- 
tuberculosis therapy had higher liver/kidney toxicity. Multivariate analysis revealed that pathological type and first 

Table 3 Complications in the Two Groups

Complications Triamcinolone (n = 44) Anti-Tuberculosis Group (n = 48)

Menstrual disorders, n (%) 5 (11.3) 0 (0.0)
Fat granule, n (%) 2 (4.5) 0 (0.0)

Weight gain, n (%) 5 (11.3) 0 (0.0)

Increased blood pressure, n (%) 4 (9.1) 0 (0.0)
Generalized fatigue, n (%) 2 (4.5) 0 (0.0)

Abnormal liver function, n (%) 0 (0.0) 26 (54.1)

Abnormal renal function, n (%) 0 (0.0) 9 (18.7)
Gastrointestinal reactions, n (%) 0 (0.0) 7 (14.6)

Table 4 Multivariate Logistics Analysis of 
Remission Rate

OR (95% CI) P

Age 1.002 (0.927, 1.084) 0.952
Treatment 0.515 (0.198, 1.344) 0.175

Pathological 0.296 (0.093, 0.944) 0.040

Fatty 1.802 (0.541, 6.008) 0.338
Smoke 0.612 (0.047, 7.896) 0.707

Lactation 0.337 (0.101, 1.122) 0.076

Skin 1.232 (0.317, 4.789) 0.764
Nipple 0.949 (0.256, 3.524) 0.938

First affected area 1.099 (1.025, 1.178) 0.008

Constant 8.762 0.198
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affected area were independent influencing factors of remission rate. This study exhibited that triamcinolone has better 
performance than anti-tuberculosis drugs for NPM patients, though longer follow-up is still needed.

We found that the long-term efficacy results of the two groups were similar. Compared to the anti-tuberculosis triple 
therapy, the treatment cycle of the Triamcinolone group was shortened by 2.8 times, the acute phase remission rate 
increased by 38.1%, and the risk of complications was significantly reduced. This result may be attributed to the dual 
mechanism of action of glucocorticoids: on one hand, they rapidly inhibit the expression of pro-inflammatory factors 
such as IL-6 and TNF-α, blocking the differentiation of B cells into plasma cells,19 and directly suppresses the local 
inflammation cascade reaction. On the other hand, it can maintain the stability of the lesion microenvironment, thereby 
creating better conditions for subsequent surgery. Therefore, ultrasound-guided local injection of triamcinolone for 
treating NPM has a significant advantage in rapidly reducing lesion size in the short term, facilitating a transition to 
surgery. However, in the present study, only 8 cases decided to receive surgery after triamcinolone treatment.

In the treatment of periductal mastitis (PDM), previous studies have often recommended surgery combined with 
antibiotic therapy, empirically choosing options such as clindamycin, levofloxacin, or azithromycin.20 In adherence to the 
principle that appropriate treatment of the cause of infection must be carried out before the use of steroids.21 The study 
performed a 1-week course of broad-spectrum antibiotics before triamcinolone or anti-tuberculosis treatment, and both 
methods showed a great mean remission rate of > 80%, in patients who received local triamcinolone, the median 
remission rate even reached 92%, which also supports the finding by Zhou’s team that NPM is typically caused by a local 
immune inflammatory response in the breast.6 In addition, this study found that patients with PDM had a lower lesion 
remission rate compared to those with GLM (OR = 0.296, 95% CI: 0.093–0.944, P = 0.040), which may be related to the 
higher propensity of sinus tract formation in PDM. However, to date, no study has specifically compared the prognostic 
outcomes between GLM and PDM.

For the treatment of GLM, local steroid injection therapy was chosen to reduce systemic complications.22 Studies 
have shown that triamcinolone local injection combined with surgery for GLM demonstrates advantages such as rapid 
onset, high efficacy, and fewer adverse reactions compared to oral glucocorticoids.23 In the study performed by Tang 

Table 5 Comparison of Characteristics Among Patients of Relapse Group and 
Non-Relapse Group

No Relapse (n = 37) Relapse (n = 7) P

Age (years) 32.00 (28.00–36.00) 32.00 (29.50–33.50) 0.962

Treatment duration (days) 32.00 (30.00–60.00) 62.00 (54.50–66.50) 0.035

Follow-up time (days) 88.00 (56.00–144.00) 120.00 (90.50–162.50) 0.217
Partial remission (60%) 1.00 (1.00–1.00) 1.00 (1.00–1.00) 0.709

Remission rate 91.10 (82.60–100.00) 93.20 (79.65–97.25) 0.845

Drug dose 80.00 (60.00–130.00) 130.00 (95.00–175.00) 0.157
Inject number 4.00 (3.00–6.00) 6.00 (4.50–7.00) 0.093

Initial area 4.30 (3.10–6.40) 6.40 (5.14–10.41) 0.116
Ultrasound classification 0.645

Abscess Type 16 (43.2%) 3 (42.9%)

Mass Type 6 (16.2%) 0 (0.0%)
Refractory Type 15 (40.5%) 4 (57.1%)

Complications 3 (8.1%) 3 (42.9%) 0.042

Pathological type 0.659
PDM 27 (73.0%) 6 (85.7%)

GLM 10 (27.0%) 1 (14.3%)

Obesity 7 (18.9%) 2 (28.6%) 0.619
Smoking history 3 (8.1%) 0 (0.0%) >0.999

Breastfeeding history 25 (67.6%) 7 (100.0%) 0.163

Skin Ulceration 7 (18.9%) 2 (28.6%) 0.619
Nipple Retraction 4 (10.8%) 1 (14.3%) >0.999

Abbreviations: PDM, periductal mastitis; GLM, granulomatous lobular mastitis.
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et al, they also revealed that Intralesional steroid injection is an effective treatment; they showed that intralesional steroid 
injection could achieve resolution with an average of 2 months,24 while in the present study, the median treatment 
duration was even lower (41.5 days). Although triamcinolone showed great performance, the adverse reactions, such as 
reversible menstrual disorders, increased blood pressure, and weight gain, were also observed, especially for the 
menstrual disorders; the incidence reached 11.3%, which was slightly higher than a previous study, where 8 out of 95 
females experienced menstrual disorders.25

Regarding adverse events and effect size, the complication rate was substantially lower in the triamcinolone group. This 
large between-group difference primarily reflects the high incidence of hepatic toxicity and renal toxicity observed in the 
anti-tuberculosis group, which aligns well with previous literature.26,27 In contrast, the triamcinolone group exhibited 
predominantly mild and reversible systemic effects mainly caused by corticosteroid, including menstrual irregularity, 
weight gain, and elevated blood pressure. The magnitude of this safety advantage is both clinically meaningful and 
pharmacologically plausible, given the distinct mechanisms and systemic exposure profiles of the two therapeutic 
approaches. More importantly, adverse events were ascertained using identical clinical and laboratory monitoring protocols 
across both groups: all patients underwent standardized monthly follow-up visits, and routine laboratory assessments.28 The 
recurrence rate was 15.9% in the triamcinolone group, which was higher than the recurrence rate of 8–11% for most 
combinations of single-drug hormones with antibiotics and hormones.29,30 All these results indicated that the optimal 
dosage of triamcinolone should be further explored in the large-scale study with dosage gradients.

The anti-tuberculosis performance on the GLM group is comparable to that of PDM, suggesting that the mechanism 
of GLM may be related to bacterial factors. Liu Tiangang’s team found that the detection rate of Corynebacterium 
kroppenstedtii in GLM lesions was 72.4%, and rifampicin had a strong inhibitory effect on this bacterium,23 which 
explains the 74.9% remission rate of GLM in the anti-tuberculosis group in this study. In our study, the partial remission 
rate of the anti-tuberculosis group in NPM was 68.8%, which is lower than a previous study reported by Yu et al, who 
showed that all patients were cured after anti-mycobacterial drug treatment plus surgery, while 16 out of 27 (59.3%) were 
cured with drug treatment alone.31 The difference is due to the different remission rate criteria, with their study using 
30% while ours used 60%. The performance was also affected by the ultrasonographic classification; a higher incidence 
of sinus tract cases was observed in their study compared to ours. Even though the overall remission rate in our anti- 
tuberculosis group was 82.35%, the risk of complications from tuberculosis treatment limited its wider application.

Although our findings support the short-term superiority of intralesional triamcinolone in managing NPM, their general
izability must be interpreted with caution, considering ongoing debates regarding disease etiology. Our study did not assess 
microbial burden, immune profiling, or host–pathogen interactions within lesions.32 Consequently, it remains unclear whether 
treatment response is modified by underlying etiological subtypes. Future high-quality studies should integrate clinical 
phenotyping with molecular diagnostics to identify predictive biomarkers that could guide personalized therapy.33,34 

Patients with confirmed bacterial involvement might benefit from a combined or sequential approach, using local steroids 
for rapid inflammation control followed by targeted antimicrobials to address residual infection. Such a precision medicine 
framework would represent a significant step toward evidence-based, individualized management of NPM.

This study still had several limitations, firstly, the small sample size and retrospective nature limit the generalizability of the 
results, classification based on patient preference rather than random assignment may introduce selection bias, the ultrasound 
examinations were performed by experienced radiologists therefore no inter-observer reliability test was performed, also, 
complete blinding of ultrasound assessors to treatment allocation was not feasible, which may introduce potential measurement 
bias in lesion area assessment; secondly, the follow-up period was relatively short (with a median of 90.5 days in the 
triamcinolone group), which could hinder the comprehensive assessment of long-term efficacy, such as cure rate and recurrence 
risk, future study should focus more on the long-term prognosis; thirdly, the inclusion of both PDM and GLM within a single 
cohort, while justified by their shared clinical management pathway, introduces pathological heterogeneity that may dilute 
treatment effect estimates, and more in-depth stratified research is needed for validation; fourthly, all patients received 1–2 weeks 
of empirical broad-spectrum antibiotic therapy to control acute superinfection prior to definitive treatment allocation, although 
the pre-treatment may introduce a potential confounding effect for the final outcome, it also helps standardize baseline 
inflammatory status. Additionally, combining imaging or biomarker dynamic monitoring of lesion changes may provide more 
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precise evidence for efficacy evaluation. The combined sequential strategy (triamcinolone injection during the acute phase 
followed by anti-tuberculosis consolidation during the stable phase) is worth exploring in the future.

Conclusion
Both triamcinolone and anti-tuberculosis therapies demonstrate efficacy in the management of NPM. However, intrale
sional triamcinolone injection appears to be associated with shorter treatment duration, higher short-term remission rates, 
and fewer complications. Given the retrospective design and limited follow-up of this study, these findings should be 
interpreted with caution. Further prospective, randomized studies are warranted to confirm long-term efficacy and 
optimize patient selection.
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