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Efficacy of red ointment in wound cavity 2
repair following non-puerperal mastitis
debridement
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Hua Wan'""

Abstract

Background The objective of this study is to evaluate the efficacy of red ointment, a widely used topical agent in
traditional Chinese medicine, in promoting wound cavity repair following debridement for non-puerperal mastitis
(NPM).

Methods A prospective, randomized controlled trial was conducted, including 88 patients diagnosed with NPM.
Patients were randomly assigned to either the treatment group or the control group. All patients underwent
debridement during the acute inflammatory phase. Postoperatively, the treatment group received daily dressing
changes using sterile gauze strips infused with red ointment, whereas the control group received sterile gauze strips
soaked in rivanol. The effectiveness of treatment was assessed after two weeks by evaluating the total effective rate,
wound cavity score, symptom and sign score, laboratory parameters, and adverse events.

Results In the intention to treat analysis, the total effective rate was 90.9% in the red ointment group, which was
higher than the 86.4% observed in the rivanol group. In the per protocol analysis, the total effective rate was 97.6%
in the red ointment group, exceeding the 92.7% in the rivanol group. Compared with rivanol-treated gauze strips,
the use of red ointment gauze strips resulted in a significantly greater reduction in wound cavity volume (p <0.05),
improved local breast symptoms (p <0.05), and a lower wound cavity score (p <0.001). Granulation tissue in the
red ointment group exhibited a significantly fresher color compared to the rivanol group (p <0.05). No significant
differences were observed between the two groups regarding adverse effects on hepatic and renal function
following treatment.

Conclusion The use of red ointment gauze strips for wound cavity filling following NPM debridement demonstrated
favorable clinical efficacy and safety, providing a viable option for postoperative drainage management.

Keywords Efficacy, Non-puerperal mastitis, Red ointment, Wound cavity repair

fJiamei Feng and Zheng Chen authors contributed equally to this Hua Wan
study wanhuawhhhf@126.com

'Department of Mammary, Shuguang Hospital, Shanghai University
*Correspondence: of Tradition Chinese Medicine, No.185 Pu ‘an Road, Huangpu District,
Xueqing Wu Shanghai 200011, China
wuxueqingwxq02@126.com Department of Traditional Chinese Medicine, Yichuan Street Community

Health Service Center, Putuo District, Shanghai 200065, China

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s41065-025-00451-2&domain=pdf&date_stamp=2025-5-17

Feng et al. Hereditas (2025) 162:82

Background

Non-puerperal mastitis (NPM) is a chronic, refractory,
aseptic suppurative inflammatory disease of the breast,
characterized by a high recurrence rate [1]. It predomi-
nantly develops during the non-puerperal period and
initially presents as a sudden onset of breast lumps. Over
time, these lumps may undergo suppuration, leading to
the formation of fistulas upon rupture through the skin,
thereby increasing the likelihood of recurrence [2]. The
prevalence of NPM accounts for approximately 4—5% of
benign breast diseases, with an upward trend observed in
recent years [3].

Surgical intervention remains a primary treatment
modality for NPM [4, 5]. Among the various surgical
approaches, acute phase debridement is the most fre-
quently used. However, following debridement, the pres-
ence of pus and necrotic tissue often contributes to local
inflammation and delayed wound healing due to the
open nature of the wound cavity. Consequently, effective
postoperative drainage is essential to minimize the accu-
mulation of necrotic tissue and purulent material while
facilitating granulation tissue formation, which is par-
ticularly crucial for wound cavity repair following NPM
surgery.

Red ointment is a widely used topical agent in tradi-
tional Chinese medicine (TCM) surgery, primarily for its
role in debridement and granulation tissue promotion.
Prior studies have highlighted that red ointment exhibits
anti-inflammatory properties, reduces edema and exu-
dation, mitigates infection risk, and alleviates wound-
related pain [6]. Currently, it is extensively applied in
the management of chronic wounds, including pressure
ulcers, diabetic foot ulcers, and other persistent skin
ulcerations, as well as in wound healing following proce-
dures such as anal carbuncles or fistula surgery [6, 7].

Currently, there is limited research on the clinical
application of red ointment for wound management fol-
lowing NPM surgery. To assess its efficacy and safety in
promoting wound healing, this study investigated red
ointment, a widely used agent in TCM surgery known
for its debriding properties and ability to facilitate gran-
ulation tissue formation. A comparative analysis was
conducted to evaluate wound cavity repair outcomes fol-
lowing acute phase debridement in patients with NPM.
The study assessed efficacy scores, symptom and sign
scores, and laboratory parameters between the experi-
mental group, which received daily dressing changes with
red ointment gauze strips, and the control group, which
received daily dressing changes with rivanol (thacridine
lactate solution) gauze strips. The objective of these find-
ings was to establish a theoretical foundation for the clin-
ical application of red ointment in postoperative wound
management for NPM.
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Clinical data

Patients

Patients diagnosed with NPM who were hospitalized and
underwent mastitis debridement in the Galactophore
Department of Shuguang Hospital, affiliated with Shang-
hai University of Traditional Chinese Medicine, between
April 1, 2023, and December 31, 2023, were included in
the study.

Inclusion criteria

(1) Female patients meeting the diagnostic criteria for
NPM [8].

(2) Patients who underwent acute phase debridement
in the hospital, with an open wound cavity left
unsutured postoperatively, and who received
postoperative management including fluid infusion
and oral administration of TCM.

(3) Patients who voluntarily agreed to participate and
provided signed informed consent.

Exclusion criteria

(1) Pregnant and lactating women.

(2) Patients with severe systemic diseases, severe mental
disorders, or a recent history of significant trauma
with incomplete recovery.

(3) Patients diagnosed with severe malignant diseases.

(4) Patients with a known allergy to the components of
the investigational drugs, including red ointment and
rivanol.

Rejection criteria

(1) Patients who were inadvertently included despite not
meeting the inclusion criteria.

(2) Patients who met the inclusion criteria but deviated
from the trial protocol during treatment by using
other topical or oral medications.

(3) Patients who violated the study protocol significantly
and did not undergo the designated treatment or
assessments.

(4) Patients who experienced severe allergic reactions to
red ointment or rivanol during treatment.

Drop-out criteria

(1) Patients who were lost to follow-up.

(2) Patients who withdrew from the clinical trial due
to adverse reactions, perceived lack of efficacy,
intolerance, or unavoidable physiological changes
such as pregnancy or abortion during the study
period.
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(3) Patients whose participation introduced significant
bias in the clinical trial due to the use of other topical
agents in the wound cavity or poor adherence to
standard postoperative treatment protocols.

Methods

Sample size Estimation and random method

Sample size Estimation

The primary endpoint of this trial was the comparison of
the total effective rate of open wound cavity repair fol-
lowing acute phase debridement for NPM between the
red ointment group and the rivanol group. The sample
size was determined using the “two-sample frequency
comparison” method. Assuming an approximately equal
distribution of participants between the two groups, the
required sample size for each group was calculated using
the following formula:

(u(x /2 + %] )2
2 % (arcsin P — arcsin\/ﬁl)z

n =

Based on previous studies, it was assumed that the total
effective rate of treatment would be approximately 0.6 in
the rivanol group and 0.9 in the red ointment group [9,
10]. With a significance level (a) of 0.05 and a statistical
power of 90%, an equal number of participants were allo-
cated to each group. The minimum required sample size
was calculated to be 40 per group, resulting in a total of
at least 80 participants. Considering an anticipated drop-
out rate of 10%, the final sample size was determined to
be 88, with 44 participants assigned to the red ointment
group and 44 to the rivanol group.

Random method

Following the randomized block design scheme, four
patients with closely aligned visit times were formed as
block units. Within each block, patients were randomly
assigned to different treatment methods to ensure bal-
anced allocation across the study groups.

General data

1. Age of onset: The mean age of onset was calculated,
and the distribution of patients across different age
groups was analyzed, with a five-year interval used
for classification.

2. Body mass index (BMI): Height and weight
measurements obtained on the day before treatment
were used to calculate BMI. Participants were
categorized based on standard BMI classifications:
[11] underweight BMI<18.5 kg/m?), the normal
weight group (18.5 kg/m? < BMI < 24 kg/m?), the
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overweight group (24 kg/m*<BMI <28 kg/m?), and
the obesity group (BMI > 28 kg/m?).

3. Previous medical history: The prevalence of
other breast conditions, including acute mastitis,
NPM, and benign breast tumors, was recorded.
Additionally, the history of breast surgery, the
occurrence of other medical conditions (e.g.,
pituitary microadenoma, mental disorders, thyroid
disease), and medication use were documented.

4. Marital and reproductive history: The number of
live births and abortions, the interval between the
last birth or abortion and disease onset, and the
distribution of patients based on these factors were
analyzed.

5. Lactation history: The lactation history of patients
with prior pregnancies was recorded.

Incidence

This includes: the duration of disease, affected site, his-
tory of trauma (within 2 weeks of onset), maximum pre-
operative lump diameter (the maximum diameter of the
largest lump was measured in case of multiple lumps)
and treatment history.

Therapeutic protocol and course of treatment

This is a non-blinded study in which different drainage
gauze strips were randomly assigned to all patients on the
first postoperative day.

Red ointment group

Following disinfection of the breast surface, the wound
cavity was packed with sterile gauze strips infused with
red ointment. Red ointment, composed of 90% Vaseline,
10% calcined gypsum, and red litmus (Among them, red
cinnabar is usually composed of substances containing
mercuric oxide and mercuric nitrate), was prepared and
supplied by the Drug Manufacturing Room of Shuguang
Hospital, affiliated with Shanghai University of Tradi-
tional Chinese Medicine. The wound was then covered
with sterile gauze, with an additional outer layer of gauze
and a cotton pad of appropriate thickness to prevent exu-
dation. The dressing was changed once daily.

Rivanol group
After disinfecting the breast surface, the wound cavity
was packed with sterile gauze strips soaked in Ethac-
ridine Lactate Solution (manufactured by Guangdong
Hengjian Pharmaceutical Co., Ltd., registration number
GYZZ H44024244, 50 mL per bottle). The wound was
then covered with sterile gauze, with an outer layer of
gauze and a cotton pad of appropriate thickness to pre-
vent exudation. The dressing was changed once daily.
Postoperatively, all patients received routine intrave-
nous infusion of 0.75 g of Cefuroxime Sodium for three
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days to prevent infection. Additionally, conventional tra-
ditional prescriptions were uniformly administered as
part of postoperative management.

Observation time window

Day 0 (Day of surgery): On the day of the procedure, the
wound cavity volume within the breast in its natural state
was measured using the membrane adherence method
following debridement surgery. Additionally, the wound
cavity volume healing score was recorded.

Day 3 of treatment: A bacterial culture of the wound
cavity was performed to assess microbial colonization
and infection status.

Day 14 of treatment: Systemic and local symptom and
sign scores were documented, along with assessments of
hepatic and renal function. The wound cavity volume was
remeasured, and the wound cavity volume healing score
was reassessed to evaluate the progress of wound healing.

Primary endpoint

The total effective rate of wound cavity repair was
assessed based on changes in the wound cavity score.
Clinical efficacy was classified according to the following
criteria:

Cured: The wound cavity score decreased by =90%.

Significantly effective: The wound cavity score
decreased by =60% and < 90%.

Effective: The wound cavity score decreased by >30%
and <60%.

Ineffective: The wound cavity score decreased by < 30%.

Total effective rate = [(number of cured patients + num-
ber of significantly effective patients + number of effective
patients)/total number of patients] x 100%.

A comparison of the total effective rate between the
red ointment group and the rivanol group was conducted
using both per-protocol (PP) analysis and intention-
to-treat (ITT) analysis [12]. The ITT analysis included
data from all randomized patients, with those lost to
follow-up or withdrawn from the study being consid-
ered treatment failures in the efficacy evaluation. The PP
analysis excluded patients who withdrew or were lost to
follow-up.

Secondary endpoints

Wound cavity repair score after acute phase debride-
ment: The evaluation of wound cavity repair included
assessments of granulation tissue color, exudation,
secretion characteristics, pain intensity, skin color and
temperature, and wound cavity volume. Based on previ-
ous studies, the Non-Puerperal Mastitis Wound Cav-
ity Efficacy Score Scale (hereafter referred to as the
wound cavity score) was developed, as detailed in Annex
A [13]. Granulation tissue color, exudation, secretion
characteristics, and skin color and temperature were
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independently evaluated by two physicians at or above
the attending level. Wound cavity volume was measured
using the membrane adherence method. Pain intensity
was assessed using the numeric rating scale. A lower total
wound cavity score indicated a more favorable wound
healing outcome.

Local and systemic symptom and sign score of NPM:
To quantitatively assess disease severity and treatment
response, two scoring systems were developed: The Sys-
temic Symptom and Sign Score Scale of Non-Puerperal
Mastitis and The Local Symptom and Sign Score Scale of
Non-Puerperal Mastitis. These scales were based on the
diagnostic criteria, common local and systemic manifes-
tations of NPM, and their correlation with disease sever-
ity. The details of these scoring systems are provided in
Annexes B and C. The severity and progression of NPM
in different groups before and after treatment were sys-
tematically analyzed.

Bacterial culture: On Day 0 of treatment, a pus cul-
ture was obtained as the baseline, and the results were
recorded. If bacterial growth was detected, a repeat cul-
ture of wound cavity exudate was conducted three days
after the initial gauze strip change, following the original
therapeutic protocol, to assess bacterial persistence or
clearance.

Safety indicators

Blood levels of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) were assessed to evalu-
ate hepatic function, while creatinine (Cr) levels were
measured to assess renal function. These parameters
were tested both before and after treatment. Test results
exceeding 15% of the normal reference value were classi-
fied as abnormal.

Statistical methods
Statistical analysis was conducted using SPSS 21.0. Mea-
surement data following a normal distribution and dem-
onstrating homogeneity of variance were analyzed using
the two-independent sample t-test. Data that did not fol-
low a normal distribution or exhibited heterogeneity of
variance were analyzed using the Mann-Whitney U rank
sum test.

Categorical variables were compared using Pearson’s
chi-squared test or Fisher’s exact test, as appropriate. A
value of p <0.05 was considered statistically significant.

Results

General data

Between April 2023 and December 2023, a total of 88
patients meeting the enrollment criteria were included in
the study, with 44 assigned to the red ointment group and
44 to the rivanol group. Six patients withdrew from the
study due to poor clinical compliance. These participants
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Table 1 Comparison of age stratified distribution

Age strati-  Group Total x2 P
fication Rivanol  Red oint- [n(%]]
(year) group[n  ment group
(%)] [n (%)]
15-20 12.3) 12.3) 2(2.3) 6.543 0.488
21-25 1(2.3) 1(2.3) 2(2.3)
26-30 9(20.5) 5(11.4) 14(15.9)
31-35 20(45.5) 21(47.7) 41(46.6)
36-40 9(20.5) 9(20.5) 18(20.5)
41-45 2(4.5) 5(11.4) 7(8)
46-50 0(0) 2(4.5) 2(2.3)
51-55 0(0) 0(0) 0(0)
56-60 0(0) 0(0) 0(0)
61-65 0(0) 0(0) 0(0)
66-70 2(4.5) 0(2) 2(2.3)

were excluded from the PP analysis but were classified as
treatment failures in the ITT analysis.

Age of onset

The average age in the red ointment group was 34.4+5.9
years (range: 17-49 years), while in the rivanol group, it
was 34.5+ 8.4 years (range: 19-69 years). No statistically
significant difference in age was observed between the
two groups (¢=0.058, p=0.663).

Age stratification was conducted in five-year intervals,
beginning at age 15, and no significant difference was
found in the distribution of age at onset between the two
groups (X*=6.453, p=0.488) (Table 1).

BMI
The mean BMI in the red ointment group was
24.1+4.4 kg/m® (range: 16.5-39.2 kg/m?), while in the
rivanol group, it was 24.7+4.3 kg/m* (range: 17.9-
37.9 kg/m?®). No statistically significant difference in
BMI was observed between the two groups (£=0.256,
p=0.614).

When stratified based on BMI categories, no signifi-
cant difference in BMI distribution was found between
the two groups (X*>=2.128, p =0.574) (Table 2).

Fertility

The median number of births was 1 in both groups. No
statistically significant differences were observed in the
number and distribution of births and abortions between
the rivanol and red ointment groups (number of births:

Table 2 Comparison of BMI stratification
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Z = -0.365, p=0.715; number of abortions: Z = -1.708,
p=0.088).

The maximum duration between the last birth or abor-
tion and disease onset was 43 years in the rivanol group,
with a median duration of 4 years, while in the red oint-
ment group, the maximum duration was 20 years, with
a median duration of 4 years. No significant difference
was found in the distribution of the duration between the
last birth or abortion and disease onset between the two
groups (Z = -0.678, p=0.498).

Lactation history

A total of 38 patients in the rivanol group and 37 patients
in the red ointment group had a history of lactation. No
significant difference in the distribution of lactation his-
tory was observed between the two groups (X?=0.09,
p=0.764).

The median lactation duration was 11 months in both
groups. The maximum lactation duration was 24 months
in the rivanol group and 22 months in the red ointment
group. No significant difference in lactation duration was
found between the two groups (Z = -0.369, p=0.712).

A history of puerperal mastitis was reported in 13
patients (34.2%) in the rivanol group and 15 patients
(40.5%) in the red ointment group. No significant differ-
ence in the history of puerperal mastitis was observed
between the groups (X*>=0.321, p=0.637).

Previous histories of breast diseases and other diseases

As presented in Table 3, no statistically significant differ-
ences were observed between the two groups in the com-
parison of previous breast diseases and other comorbid
conditions (p >0.05).

Incidence

Diseased site

The preoperative distribution of the affected breast
among the 88 patients was analyzed. The disease was
located in the left breast in 55 patients (62.5%), in the
right breast in 32 patients (36.4%), and in both breasts in
1 individual (1.1%) at the time of clinical evaluation. No
statistically significant difference in the distribution of
the affected site was observed between the two groups
(X?=1.093, p=0.825).

Group N (case) BMI stratification X2 P
Underweight Normal weight [n (%)] Overweight [n (%)] Obesity [n (%)]
[n (%)]
Rivanol group 44 12.3) 21(47.7) 13(29.5) 9(20.5) 2128 0574
Red ointment group 44 409.1) 22(50) 11(25) 7(15.9)
Total 88 5(5.7) 43(48.9) 24(27.3) 16(18.2)
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Table 3 Comparison of previous history
Previous history Group Total [n(%)] X2 P

Rivanol group Red ointment group

[n (%)] [n (%)]
Breast benign tumor 4(9.1) 409.1) 8(9.1) 0 1
Non-puerperal mastitis 8(18.2) 9(20.5) 17(19.3) 0.071 1
Pituitary microadenoma 2(4.5) 2(4.5) 4(4.5) 0 1
Mental disorders 2(4.5) 0(0) 2(2.3) 2.047 0.494
Other 49.1) 49.1) 8(9.1) 0 1
Total 20(45.4) 19(43.2) 39(44.3)
Table 4 Comparison of history of extramural hospital treatment
History of extramural hospital treatment Group Total [n (%)] X2 P

Rivanol group Red ointment group
[n (%)] [n (%)]
Aspiration biopsy 9(20.5) 16(36.4) 25(28.4) 2.738 0.098
Puncture pumping pus 9(20.5) 8(18.2) 17(19.3) 0.071 0.787
Antibiotics 18(40.9) 21(47.7) 39(44.3) 0414 0.520
Hormones 12(27.3) 8(18.2) 20(22.7) 1.035 0.309
Chinese patent medicine 12(27.3) 8(18.2) 20(22.7) 1.035 0.309
Operation 3(6.8) 5(11.4) 8(9.1) 0.550 0.713
Table 5 Comparison of the number of patients with elevated preoperative blood routine items
Inspection item Group Total [n (%)] X2 P
Rivanol group [n (%)] Red ointment group
[n (%)]

WBC 20(48.7) 15(36.5) 35(42.6) 0.691 0.406
N9% 22(53.6) 30(73.1) 52(63.4) 3.231 0.072
CRP 19(46.3) 14(34.1) 33(40.2) 1.248 0.264
ESR 34(82.9) 32(78.0) 68(82.9) 0.283 0.595
Trauma history History of extramural hospital treatment

A history of trauma was reported in 5 patients (11.4%) in
the rivanol group and 3 patients (6.8%) in the red oint-
ment group. No statistically significant difference in
trauma history was observed between the two groups
(X?=0.550, p=0.713).

Course of disease

The median disease duration before surgery was 2
months in both groups. The maximum preoperative dis-
ease duration was 10 months in the rivanol group and 5
months in the red ointment group. No statistically signif-
icant difference was observed in the preoperative disease
duration between the two groups (Z = -1.272, p=0.203).

Maximum lump diameter

Preoperative lump size was measured, and the mean
maximum lump diameter was 9.8+3.9 cm (range:
2-19 cm) in the rivanol group and 11.1+3.9 cm (range:
3-18 c¢m) in the red ointment group. No statistically sig-
nificant difference was observed in the preoperative max-
imum lump diameter between the two groups (¢ = -1.570,
p=0.120).

The comparison of extramural hospital treatment history
between the two groups is presented in Table 4. No sta-
tistically significant difference was observed (p >0.05).

Laboratory indicators

Blood lipid levels: Total cholesterol (TC) and triglycer-
ide (TG) levels were analyzed in 88 patients using strati-
fication. The results indicated that 24 patients exhibited
marginal TC elevation, while 4 patients had elevated
TC levels, collectively accounting for 41.8% of the total
population. No statistically significant difference in TC
levels was observed between the two groups (Z = -1.579,
p=0.114). Approximately 35.2% of patients exhibited
marginal elevation to elevation in TG levels, with no sig-
nificant difference between the two groups.

Blood routine parameters: Preoperative white blood
cell count, neutrophil percentage, C-reactive protein, and
erythrocyte sedimentation rate were recorded for both
groups. A comparison of baseline blood routine param-
eters indicated no statistically significant differences
between the groups (Table 5).
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Baseline

Wound cavity score

The preoperative median wound cavity score was 20
points (range: 13—25 points) in the rivanol group and 21
points (range: 17-28 points) in the red ointment group.
No statistically significant difference in the preopera-
tive wound cavity score was observed between the two
groups (Z = -2.666, p=0.108).

Wound cavity volume

The median preoperative wound cavity volume was 27.5
mL in the rivanol group and 30 mL in the red ointment
group. No statistically significant difference was observed
between the two groups, indicating comparability (Z =
-0.539, p=0.590).

Local symptom and sign score

The preoperative median local symptom and sign score
was 18 points (range: 10-28 points) in the rivanol group
and 17 points (range: 10-32 points) in the red ointment
group. No statistically significant difference was observed
between the two groups, indicating any comparability (Z
=-0.425, p=0.671).

Primary endpoint

Total effective rate

In the ITT analysis, the total effective rate was 90.9% in
the red ointment group, which was higher than the 86.4%
observed in the rivanol group. In the PP analysis, the
total effective rate in the red ointment group was 97.6%,
exceeding the 92.7% recorded in the rivanol group. The
comparative effectiveness analysis between the two
groups is presented in Table 6.

Secondary endpoints

Wound cavity score

The pre- and post-treatment wound cavity scores were
19.51+3.28 and 10.26+3.40 in the rivanol group, and
21.39+2.33 and 6.51+5.18 in the red ointment group,
respectively. No significant difference was observed in
the pre-treatment wound cavity score between the two
groups (t=0.230, p>0.05). However, after treatment,
the wound cavity scores in both groups significantly
decreased compared to pre-treatment values (p <0.001),
with a more pronounced improvement in the red oint-
ment group (p<0.001).

Table 6 Comparison of clinical effects
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Wound cavity volume reduction rate ITT analysis: The
wound cavity volume reduction rate was significantly
higher in the red ointment group compared to the riva-
nol group (¢ = -3.808, p <0.001). The median wound cavity
volume reduction rate was 77.8% (0—91%) in the red oint-
ment group and 49.3% (0—90%) in the rivanol group.

PP analysis: The wound cavity volume reduction rate
remained significantly higher in the red ointment group
than in the rivanol group (50% [15-90%] vs. 77.7% [33—
91%], ¢t = -5.298, p=0.003, p <0.05).

Pain score The pre- and post-treatment pain scores
were 4.26 £2.14 and 1.30+ 1.60 in the rivanol group, and
4.95+1.99 and 1.67+1.84 in the red ointment group,
respectively. After treatment, pain scores significantly
decreased in both groups compared to pre-treatment
values (p<0.001). However, no significant difference was
observed in the change in pain scores between the two
groups (p=0.362).

Granulation color score The granulation color scores
before and after treatment were 3.00+1.03 and 1.35+1.25
in the rivanol group, and 2.90+1.00 and 1.09+0.95 in
the red ointment group, respectively. No significant dif-
ference was observed in pre-treatment granulation color
scores between the two groups. After treatment, granula-
tion color scores significantly decreased in both groups
(p<0.001), with a more pronounced improvement in the
red ointment group (p = 0.046).

Wound cavity exudation score The pre- and post-treat-
ment exudation scores were 2.54+0.70 and 1.30+1.09 in
the rivanol group, and 2.57+0.87 and 1.85+1.16 in the
red ointment group, respectively. No significant difference
was observed in pre-treatment exudation scores between
the two groups. After treatment, exudation scores sig-
nificantly decreased in both groups (p<0.001), but the
change in exudation scores before and after treatment did
not differ significantly between the two groups (p=0.116).

Secretion property score The pre- and post-treatment
secretion property scores were 3.04+0.90 and 1.45+1.04
in the rivanol group, and 3.12+0.91 and 1.82+1.21 in the
red ointment group, respectively. No significant differ-
ence was observed in pre-treatment secretion property
scores between the two groups. After treatment, secretion

AnalysisType  Group N (case) Cured [n Significantly ef-  Effective [n Ineffective  Z P
(%)] fective [n (%)] (%)] [n (%)]
ITT analysis Rivanol group 44 1(2.3) 5(11.4) 32(72.7) 6(13.6) -4.472 <0.001
Red ointment group 44 5(11.4) 25(56.8) 10(22.7) 4(9.1)
PP analysis Rivanol group 41 1124) 5(12.2) 32(78) 3(7.3) -5.04 <0.001
Red ointment group 41 5(12.2) 25(61) 10(24.4) 1(4.9)
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Table 7 Comparison of systemic symptom and sign score
Group N (case) X+S before treat- X +S after treat- X+Sin d (before-after P Intra-group P
ment (point) ment (point) treatment) (point) Inter-
group
Rivanol group 41 045+0.95 0.25+0.15 0.42+0.98 <0.001 0.546
Red ointment group 41 0.73+£1.63 0.09+048 0.64+1.75 <0.001
Table 8 Comparison of local symptom and sign score
Group N (case) X =S before treat- XS after treat- X+Sin d (before-after P Intra-group P
ment (point) ment (point) treatment) (point) Inter-
group
Rivanol group 41 17.0+4.44 2.76+262 14.23+4.58 <0.001 0.043
Red ointment group 41 17.8+4.87 0.8+1.09 17.02+4.76 <0.001

property scores significantly decreased in both groups
(p<0.001), but no significant difference was found in the
change in secretion property scores before and after treat-
ment between the two groups (p =0.243).

Skin color and temperature score The pre- and post-
treatment skin color and temperature scores were
2.02+1.11 and 0.83+1.01 in the rivanol group, and
2.00+0.84 and 1.12+1.28 in the red ointment group,
respectively. No significant difference was observed in
pre-treatment skin color and temperature scores between
the two groups. After treatment, skin color and tem-
perature scores significantly decreased in both groups
(p<0.001), but the difference in pre- and post-treatment
scores between the two groups was not statistically sig-
nificant (p =0.297).

Systemic symptom and sign score

The systemic symptom and sign scores before and after
treatment were statistically analyzed for both groups.
The results indicated a significant reduction in systemic
symptom and sign scores following treatment (p <0.001).
However, no significant difference was observed between
the two treatment groups in terms of their effect on sys-
temic symptom and sign scores (p = 0.546) (Table 7).

Local symptom and sign score

The local symptom and sign scores of the breast before
and after treatment were statistically analyzed for both
groups. The results demonstrated a significant reduction
in local symptom and sign scores following treatment
(p<0.001). Additionally, the improvement in local symp-
toms and signs was significantly greater in the red oint-
ment group compared to the rivanol group (p=0.043)
(Table 8).

Bacterial culture

Among the 82 patients who completed the trial, bacterial
cultures on day 1 of treatment were negative. However,
wound cavity pus cultures on day 3 revealed bacterial
infections in 11 patients, including 5 in the rivanol group

(all infected with Staphylococcus epidermidis) and 6 in
the red ointment group (4 infected with S. epidermidis,
1 with S. lugdunensis, and 1 with Corynebacterium krop-
penstedtii). No statistically significant difference in bacte-
rial infection rates was observed between the two groups
based on the chi-square test.

Safety evaluation

Among the 82 patients who completed the trial, six
exhibited elevations in AST and ALT levels related to
hepatic function following treatment. These elevations
remained below twice the normal reference value. No
abnormalities in Cr levels related to renal function were
observed.

Of the six patients, four (9.5%) were in the rivanol
group and two (4.8%) were in the red ointment group. No
statistically significant difference was found in the inci-
dence of hepatic or renal function-related adverse reac-
tions between the two groups (x> = 0.297, p =1.000).

A follow-up hepatic and renal function assessment was
conducted seven days after discontinuation of the treat-
ment, indicating that all six patients had returned to nor-
mal renal function levels.

Discussion

Within the first 14 days following NPM surgery, the
wound cavity predominantly remains in the inflamma-
tory response and granulation tissue proliferation stage.
During this period, local inflammation may intensify, and
wound healing may be delayed due to the large wound
cavity volume, impeded cell migration, and inadequate
drainage of fat necrotic tissue fluid and pus produced
during the inflammatory phase. Red ointment is com-
monly applied to open wounds to facilitate necrotic tis-
sue removal and granulation tissue formation.

Prior studies demonstrated the efficacy of red oint-
ment in wound healing. Jiang et al. reported that peri-
anal abscesses treated with red ointment-filled drainage
wounds exhibited significantly shortened healing times
and lower recurrence rates compared to the direct open
wound group [6]. Similarly, Li et al. investigated the
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application of Qufu Shengji Powder and red ointment
gauze strips for postoperative anal fistula wounds and
observed a significant therapeutic effect, with improved
secretion scores and superior granulation tissue color
and morphology in the red ointment group compared to
the control group [13]. Based on these findings, this study
was conducted to evaluate the efficacy of red ointment in
wound cavity repair following comedogenic acute masti-
tis surgery.

The findings of this study indicate that NPM primar-
ily affects patients aged 26—40 years, with 89.7% having
a history of pregnancy (median duration between the last
birth or abortion and disease onset: 4 years) and 85.2%
having a history of lactation (median lactation duration:
11 months). Among these, 37.3% developed puerperal
mastitis during lactation, and 45.5% had a BMI in the
overweight to obese range. These data indicate that NPM
is more prevalent among multiparous patients of child-
bearing age with a history of lactation and a higher BMI.

Prior research on the risk factors for comedogenic
acute mastitis identified autoimmune diseases, congeni-
tal nipple inversion, nipple trauma, oral contraceptive
use, previous lactation disorders, overweight or obesity,
breast trauma, insomnia, and anxiety as independent risk
factors for the condition [4, 14]. These findings are con-
sistent with the results of the present study. Additionally,
more than 60% of cases involved the left breast, and 9.1%
had a history of breast trauma within two weeks prior to
disease onset. Prior studies confirmed that a history of
trauma is also an independent risk factor for NPM [4]. A
possible explanation is that trauma-induced breast duct
rupture may stimulate ductal epithelial cells to produce
lipophilic substances that leak out of the duct via the
phospholipid bilayer, triggering an immune response
involving immune cell activation. This process ultimately
contributes to the formation of inflammatory nodules
and the development of inflammation [15].

In this study, wound cavity dressings were changed
using red ointment gauze strips and rivanol gauze strips
following acute phase debridement for NPM. After 14
days of treatment, a significant reduction was observed
in the wound cavity score, systemic symptom score, and
local symptom and sign score in both groups. Both ITT
analysis and PP analysis demonstrated that the total
effective rate was significantly higher in the red ointment
group compared to the rivanol group.

Analysis of wound cavity scores indicated that the red
ointment group exhibited a greater improvement in gran-
ulation tissue color compared to the rivanol group. This
indicates that wounds treated with red ointment gauze
strips developed granulation tissue with a fresher color,
reflecting the ability of red ointment to facilitate necrotic
tissue removal and promote granulation tissue formation.
A possible mechanism underlying this effect is that the
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small quantity of mercury ions present in red ointment
may provide continuous and mild stimulation to the
wound cavity, thereby enhancing local blood supply and
nutritional support.

Additionally, the granulation color score, wound cavity
volume reduction rate score, exudation property score,
skin color and temperature score, and pain score signifi-
cantly improved in both the red ointment and rivanol
groups after treatment, indicating that adequate drain-
age following NPM debridement effectively contributes
to local wound cavity repair. However, compared to the
rivanol group, the red ointment group exhibited sig-
nificantly fresher granulation tissue color and a greater
reduction in wound cavity volume, further supporting
the role of red ointment in promoting granulation tissue
formation and necrotic tissue removal.

During the study, bacterial infections were observed in
11 patients during dressing changes, with S. epidermidis
accounting for 81.8% of the isolated strains. No signifi-
cant difference in bacterial infection rates was detected
between the two groups. Additionally, one patient had C.
kroppenstedtii in the pus culture results. This bacterium
has been identified as being associated with a specific
subtype of cystic neutrophilic granulomatous mastitis in
NPM [16]. Further research is required to examine tar-
geted therapeutic strategies for patients diagnosed with
C. kroppenstedtii-related infections.

Among the 82 patients who completed the trial, six
exhibited elevations in AST and ALT levels related to
hepatic function following treatment, with all elevations
remaining below twice the normal reference value. No
abnormalities in Cr levels related to renal function were
observed. Chi-squared analysis indicated no significant
difference in the incidence of hepatic and renal function-
related adverse reactions between the two groups.

The findings from this trial further reinforce that the
continuous use of low-dose red ointment gauze strips
for 14 days has minimal impact on hepatic and renal
function.

Shengdan has been the “sacred medicine for surgery”
that has been used for thousands of years. Through a
large number of clinical and experimental studies, it has
been verified to have good effects of promoting the dis-
charge of pus, removing necrotic tissue, and promoting
tissue regeneration. Shengdan has played a huge role
in the treatment of inflammatory and difficult-to-heal
wounds. Currently, the Jiu Yidan, which is a preparation
of Hongshengdan most commonly used in clinical prac-
tice, is composed of calcined gypsum and Hongsheng-
dan, with a ratio of 9:1. The main chemical components
of Shengdan are HgO, Hg(NO,),, etc. Mercury can be
excreted through the kidneys, liver, and colonic mucosa,
mainly through the kidneys, accounting for 75% of the
total amount of absorbed mercury.
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A clinical study has shown that when Jiu Yidan is
applied externally continuously at a dose of 1.5 mg/
cm? for 7 to 11 days during the treatment of acne mas-
titis, no acute or chronic mercury poisoning symptoms
were observed in patients during the treatment process,
the drug withdrawal observation period, or the follow-
up period. However, according to the laboratory exami-
nation results, the blood and urine mercury levels after
medication and one day after drug withdrawal were sig-
nificantly higher than those before medication (2<0.001).
The blood mercury level returned to the normal range 14
days after drug withdrawal, and the urine mercury level
returned to the normal range three months after drug
withdrawal [17].

An animal experiment shows that the Hg level in rab-
bit blood and urine was significantly increased after the
consecutive administration of double-dose Jiuyi Dan
for 1 month. However, the blood Hg level and urine Hg
level recover after the drug withdrawal for 71 days and 3
months, respectively. The liver and kidney indicators do
not significantly change with the dose [18].

Conclusion

The use of red ointment gauze strips for wound cav-
ity drainage following NPM surgery has demonstrated
favorable clinical efficacy and safety. Treatment with red
ointment was associated with a significant reduction in
wound cavity scores and an increase in the wound cav-
ity volume reduction rate, thereby facilitating adequate
blood supply for granulation tissue formation, effec-
tive necrotic tissue removal, and enhanced granulation
growth. These findings indicate that red ointment is a
viable option for clinical application in postoperative
wound management.

Abbreviations

NPM  Non-puerperal Mastitis

BMI Body Mass Index

WBC  White blood cell

N% Neutrophil%

CRP C-reactive protein

ESR Erythrocyte Sedimentation Rate
PRL Prolactin

Acknowledgements
We are particularly grateful to all the people who have given us help on our
article.

Author contributions

Conception and design of the research: Jiemei Feng, Xueging Wu. Acquisition
of data: Jiemei Feng, Zheng Chen, Lu Xie, Wenchao Qu. Analysis and
interpretation of the data: Jiaye Sun, Qinggian Gao, Shijun Shao, Lu Xie.
Statistical analysis: Jiaye Sun, Wenchao Qu, Shijun Shao, Zheng Chen, Qinggian
Gao. Obtaining financing: Hua Wan. Writing of the manuscript: Jiemei Feng.
Critical revision of the manuscript for intellectual content: Hua Wan, Xueging
Wu. All authors read and approved the final draft.

Page 10 of 11

Funding

Shanghai Science and Technology Commission research program
(19401934000); Shanghai Municipal Health Commission research project
(202040254).

Data availability
All data generated or analysed during this study are included in this article.
Further enquiries can be directed to the corresponding author.

Declarations

Ethics approval and consent to participate

The study was conducted in accordance with the Declaration of Helsinki (as
was revised in 2013). The study was approved by Ethics Committee of the
Shuguang Hospital Affiliated to Shanghai University of Tradition Chinese
Medicine (Approval number: 2021-956-31-03). Written informed consent was
obtained from all participants.

Consent to publish
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 30 March 2025 / Accepted: 6 May 2025
Published online: 19 May 2025

References

1. ZhouY, Gong J, Deng X, Shen L, Liu L. Novel insights: crosstalk with non-
puerperal mastitis and immunity. Front Immunol. 2024;15:1431681. https.//d
01.0rg/10.3389/fimmu.2024.1431681. Published 2024 Aug 1.

2. Shil,WuJ, HuY et al. Biomedical Indicators of Patients with Non-Puerperal
Mastitis: A Retrospective Study. Nutrients. 2022;14(22):4816. Published 2022
Nov 14. https://doi.org/10.3390/nu14224816

3. Wang Z Hual, Liu X, Chen X, Xue G. A hematological parameter-based
model for distinguishing non-puerperal mastitis from invasive ductal carci-
noma. Front Oncol. 2023;13:1295656. https://doi.org/10.3389/fonc.2023.1295
656. Published 2023 Dec 13.

4. Tang H,Wu X, Feng J, et al. Adolescent Non-Puerperal mastitis: risk factors,
clinical characteristics, and prognosis analysis. J Inflamm Res. 2024;17:487-95.
https://doi.org/10.2147/JIR.S447181. Published 2024 Jan 24.

5. ZhouF, LiH, WangF, et al. Efficacy and safety of rifampicin-based triple
therapy for non-puerperal mastitis: A single-arm, open-label, prospective
clinical trial. Int J Infect Dis. 2024;140:25-30. https://doi.org/10.1016/j.jid.2023
.12.008.

6. Jiang SB. Effect of Hongyou ointment gauze strip on wound healing after
incision and drainage of perianal abscess and formation of anal fistula. J
Tradit Chin Med Traumatol. 2022;31(3):64-6.

7. LiFL, Deng H, Wang HW, et al. Effects of external application of Chinese
medicine on diabetic ulcers and the expressions of 3-catenin, c-myc and Ké.
Chin J Integr Med. 2011;17(4):261-6. https://doi.org/10.1007/511655-011-070
3-5.

8. ZhouF, Shang XC, Tian XS, Yu ZG, Chinese Society of Breast Surgery. Clinical
practice guidelines for diagnosis and treatment of patients with non-puer-
peral mastitis: Chinese society of breast surgery (CSBrS) practice guideline
2021. Chin Med J (Engl). 2021;134(15):1765-7. https://doi.org/10.1097/CM9.0
000000000001532. Published 2021 May 19.

Norman G, Christie J, Liu Z, et al. Antiseptics for burns. Cochrane Database
Syst Rev. 2017,7(7).CD011821. https://doi.org/10.1002/14651858.CD011821.p
ub2. Published 2017 Jul 12.

10. Sun QL. Clinical effect of external application of Hongyou ointment in the
treatment of patients with chronic skin ulcer. Inner Mongolia J Tradit Chin
Med. 2017;36(5):86.

11. TanT, Leung CW. Associations between perceived stress and BMI and waist
circumference in Chinese adults: data from the 2015 China health and nutri-
tion survey. Public Health Nutr. 2021;24(15):4965-74. https://doi.org/10.1017/
$1368980020005054.


https://doi.org/10.3389/fimmu.2024.1431681
https://doi.org/10.3389/fimmu.2024.1431681
https://doi.org/10.3390/nu14224816
https://doi.org/10.3389/fonc.2023.1295656
https://doi.org/10.3389/fonc.2023.1295656
https://doi.org/10.2147/JIR.S447181
https://doi.org/10.2147/JIR.S447181
https://doi.org/10.1016/j.ijid.2023.12.008
https://doi.org/10.1016/j.ijid.2023.12.008
https://doi.org/10.1007/s11655-011-0703-5
https://doi.org/10.1007/s11655-011-0703-5
https://doi.org/10.1097/CM9.0000000000001532
https://doi.org/10.1097/CM9.0000000000001532
https://doi.org/10.1002/14651858.CD011821.pub2
https://doi.org/10.1002/14651858.CD011821.pub2
https://doi.org/10.1017/S1368980020005054
https://doi.org/10.1017/S1368980020005054

Feng et al. Hereditas

(2025) 162:82

Molero-Calafell J, Burén A, Castells X, Porta M. Intention to treat and per pro-
tocol analyses: differences and similarities. J Clin Epidemiol. 2024;173:111457.
https://doi.org/10.1016/jjclinepi.2024.111457.

Li CS, Shang JX. Observation on the therapeutic effect of Qufu Shengji pow-
der combined with Hongyou ointment gauze strip in promoting postopera-
tive wound healing of anal fistula. Asia Pac Tradit Med. 2021;17(7):77-80.
Feng J, Gao Q Qu W, et al. Clinical characteristics of Non-Puerperal mastitis: A
retrospective analysis of 724 patients. Int J Womens Health. 2024;16:2113-22.
https://doi.org/10.2147/1JWH.S485461. Published 2024 Dec 6.

Zegpi MS, Downey C, Vial-Letelier V. Ectasia ductal Mamaria En Nifos, a
propésito de Un Caso clinico [Mammary duct ectasia in children: A case
report]. Rev Chil Pediatr. 2015;86(4):287-90. https://doi.org/10.1016/j.rchipe.2
015.07.012.

Liang Z, Zeng Z, Liao Y, et al. Clinical review and drug sensitivity test of Cory-
nebacterium kroppenstedtii complex isolates in non-lactating patients with

Page 11 of 11

severe mastitis. Front Microbiol. 2024;15:1501204. https://doi.org/10.3389/fmi
€h.2024.1501204. Published 2024 Dec 23.

Cheng, Ye M, Chen H, et al. Safety analysis of external application of Jiu
Yidan in the treatment of 30 cases of acne mastitis. Acta Universitatis Traditio-
nis Medicalis Sinensis Pharmacologiaeque Shanghai. 2012,26(1):45-8.
CaoY,Chen X, Fu S, et al. Effects of external use of Jiuyi Dan for month on
blood and urine mercury levels and liver and kidney functions of rabbits.
Zhongguo Zhong Yao Za Zhi. 2012;37(6):719-22.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/j.jclinepi.2024.111457
https://doi.org/10.1016/j.jclinepi.2024.111457
https://doi.org/10.2147/IJWH.S485461
https://doi.org/10.2147/IJWH.S485461
https://doi.org/10.1016/j.rchipe.2015.07.012
https://doi.org/10.1016/j.rchipe.2015.07.012
https://doi.org/10.3389/fmicb.2024.1501204
https://doi.org/10.3389/fmicb.2024.1501204

	﻿Efficacy of red ointment in wound cavity repair following non-puerperal mastitis debridement
	﻿Abstract
	﻿Background
	﻿Clinical data
	﻿Patients
	﻿Inclusion criteria
	﻿Exclusion criteria
	﻿Rejection criteria
	﻿Drop-out criteria

	﻿Methods
	﻿Sample size Estimation and random method
	﻿Sample size Estimation
	﻿Random method


	﻿General data
	﻿Incidence
	﻿Therapeutic protocol and course of treatment
	﻿Red ointment group
	﻿Rivanol group
	﻿Observation time window
	﻿Primary endpoint
	﻿Secondary endpoints
	﻿Safety indicators
	﻿Statistical methods
	﻿Results


