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A retrospective analysis 
of debridement in the treatment 
of chronic injury of lactating nipples
Haifeng Gao1*, Jie Wang2, Songtao Ding1, Yan Li1, Yi Zhang1 & Xiangping He1

Treatment strategies for nipple injury are mainly based on aetiology. However, some damaged 
nipples do not heal after the aetiology was corrected. This study retrospectively analyses the effect 
of debridement for treating chronic injury of lactating nipples. The medical records on nipple injury 
management in the authors’ department from December 2015 to January 2020 were retrospectively 
analysed. A total of 167 patients were enrolled and grouped based on the presence or absence of 
nipple debridement. The difference in the healing effect, pain relief rate and recurrence rate of nipple 
injury between the two groups after 1 week was examined. The cure rate of nipple injury in the 
intervention group (54.3%) was significantly higher than in the control group (26.7%). In addition, the 
complete pain relief rate in the intervention group (48.1%) was significantly higher than in the control 
group (23.3%). However, the recurrence rates between the two groups (36.4% (16/44) vs. 34.8% (8/23)) 
had no statistically significant differences. For patients with no improvement after correction of the 
aetiology of the in the nipple damage, debridement can improve the healing environment of nipple 
breakage and thus relieve nipple pain.

The incidence of nipple injury is 58% to 62.9%1, which is the most common problem for nursing  mothers2,3. The 
pain caused by nipple injury not only brings unpleasant sensations but also subjectively shortens the breastfeeding 
 time2. Moreover, it may increase the mental stress of nursing mothers by affecting their mood, sleep and general 
daily activities, thus influencing milk secretion and objectively shortening the breastfeeding time 4,5. Improper 
or untimely treatment may induce milk deposition and  mastitis6.

The type and severity of nipple injuries are affected by subjective factors. There is no uniform consesus on the 
definition, classification and evaluation methods for nipple  injuries7. Consequently, there is currently no high-
quality research on their  treatment8. Therefore, the evidence-based basis for the treatment of nipple injuries is 
insufficient.

The principle of nipple injury treatment is etiological and symptomatic treatment. Active management includ-
ing early detection and treatment would help mothers recover within 2 weeks9. Currently, the clinical problem 
is that some nipple injuries are unresolved after removal of the cause. To evaluate the symptomatic treatment of 
nipple injuries, Vieira et al.10 analysed 496 studies on the promotion of nipple injury healing, including the use 
of lanolin, the combination of lanolin and nipple shields, breast milk, hydrogels, polyethylene film dressings, 
sprays and distilled water containing chlorhexidine and alcohol. However, these results are uncertain due to the 
sample size.

In this study, the authors retrospectively selected patients with nipple injury who had no remission after 
correcting the aetiology and analysed the difference in the treatment effect between patients who had nipple 
debridement and those without any treatment.

Materials and methods
Patients. The medical records of all lactating patients with nipple injuries at the Breast Disease Prevention 
and Treatment Centre of the Haidian Maternal and Child Health Hospital from December 2015 to January 2020 
were collected and analysed. (1) Patients with nipple injuries within 4  months after delivery who presented 
with white matter keratinisation and necrotic tissue in the nipple, (2) patients with repeated nipple pain, milk 
deposition, or mastitis in the corresponding area, (3) those whose nipple injuries remained for more than two 
weeks after the aetiology was corrected, (4) those who have no acute mastitis symptoms such as fever and (5) 
those whose follow-up period reached 1 month and their information was complete were included in the study. 
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However, (1) patients whose babies showed short lingual frenula or abnormal structures of the palate, (2) those 
who have nipple infections, (3) those who have flat or concave nipples, (4) those with nipple vasospasmand (5) 
those who have uncorrected poor breastfeeding methods were excluded.

All patients were divided into the intervention and control groups according to whether nipple debridement 
was indicated or not.

Data collection. The following data were retrieved for all patients with nipple injury: demographics, medi-
cal history, treatment method, treatment outcomes including the status of nipple breakage after treatment, 
degree of nipple pain, recurrence and nipple image data.

The healing effect of debridement on nipple injuries was evaluated according to the change in the diameter 
of the damaged area after treatment. The results were then categorised into the following: cured(complete heal-
ing of the injury), improvement(reduction of the diameter)and ineffective(the diameter did not reduce or the 
diameter increased).

The degree of pain relief was evaluated based on the patients’ pretreatment pain status. The results were cat-
egorised into the following: complete remission (pain disappeared), partial remission (pain was relieved) and 
no remission (no change in pain or pain increased).

To evaluate the recurrence, in patients who were cured, a recurrent lesion in the same site of the same nipple 
within 1 month was considered a relapse.

This case series was approved by the medical ethics committee of the Haidian Maternal and Child Health 
Hospital and informed consent for study participation was taken. In addition, all methods were conducted 
according to the relevant guidelines and regulations.

Nipple debridement. In the intervention group, the patients underwent nipple debridement. The opera-
tion procedure was as follows: the nipple was disinfected by iodophor and anaesthetised by 1% lidocaine. The 
nipple lesion was completely debrided with ophthalmic scissors to remove the keratinised necrotic tissues until 
fresh nipple tissue is visible. Nipple debridement is all about the direction and depth to allow the patients to 
continue to exclusively breastfeed with good sucking after compression and hemostasis (Fig. 1a–d).

In the control group, the patients continued to exclusively breastfeed with good sucking without treatment 
with medicine or surgery.

Data analysis. The quantitative variables were expressed in mean, range and standard deviation.
The chi-square test was used to compare the difference in the degree of healing of the nipple injuries, degree 

of pain relief and recurrence rate between the two groups. The overall significance level was set to an alpha of 

Figure1.  A mother breastfeeding for three months diagnosed with chronic nipple injury. (a) Before the 
treatment, the nipple injury presented as white matter keratinisation and necrotic tissue on the surface of the 
nipple along with pain. (b) The keratinised necrosis tissue was debrided with ophthalmic scissors. (c) After the 
treatment, the necrotic tissue on the surface of the nipple is completely removed and the damaged surface tissue 
is fresh. (d) Five days after treatment, the nipple injury healed completely and the pain was completely relieved.
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0.05. The statistical analysis was carried out using the Statistical Package for the Social Sciences Statistics software 
version 24.0 (IBM, Chicago, IL, USA).

Results
General information and clinical characteristics of the patients. Table1 shows the patients’ demo-
graphics and clinical features.

Comparison of the treatment effect. The study group consisted of 81 patients, including 44 (54.3%) 
patients who were cured, 19(23.5%) patients who improved, 18 (22.2%) patients in whom the treatment was 
ineffective. In the control group consisted of 86 patients, 23(26.7%) patients were cured, 29(33.7%) patients 
improved, 34(39.5%) patients were in whom the treatment was ineffective (χ2 = 13.451;P = 0.001) (Table 2).

In the intervention group, 39(48.1%) patients obtained complete pain relief, 25(30.9%) patients got par-
tial remission and 17(21.0%) patients had no remission. In the control group, 20(23.3%) patients obtained 
complete remission, 28(32.6%) patients got partial remission and 38(44.2%) patients had no remission 
(χ2 = 14.170;P = 0.001) (Table 3).

Comparison of the recurrence rates. All cured patients were followed up by telephone 1 month after the 
treatment. There were 16(36.4%) recurrences in the intervention group and 8(34.8%) recurrences in the control 
group (χ2 = 0.016;P = 0.898) (Table 4).

Table 1.  General information and clinical characteristics of the patients. Values are given as mean ± SD unless 
otherwise specified. *P value of < 0.05 was considered statistically significant. Onset time after production.

General information and clinical characteristics Intervention group Control group p*

Age (years; min–max) 31.14 ± 3.58 31.28 ± 3.31 0.789*

Diagnosis time after delivery (days; min–max) 31.74 ± 25.72 31.49 ± 27.00 0.951*

Total days after the aetiology was corrected (days; min–max) 23.44 ± 5.71 23.19 ± 5.13 0.759*

The long diameter of the damaged lesion (cm; min–max) 0.55 ± 0.17 0.54 ± 0.14 0.542*

Left side (n, %) 35 36 0.601*

Right side (n, %) 46 40

Table 2.  Comparison of healing effect of nipple injury. *P value < 0.05 was considered statistically significant.

Group Cases Cure Improvement Ineffective

Intervention group 81 44 (54.3%) 19 (23.5%) 18 (22.2%)

Control group 86 23 (26.7%) 29 (33.7%) 34 (39.5%)

χ2value 13.451

P*value 0.001*

Table 3.  Comparison of nipple pain relief rate. *P value < 0.05 was considered statistically significant.

Group Cases Complete remission Partial remission No remission

Intervention group 81 39 (48.1%) 25 (30.9%) 17 (21.0%)

Control group 86 20 (23.3%) 28 (32.6%) 38 (44.2%)

χ2 value 14.170

P* value 0.001*

Table 4.  Comparison of the recurrence rate. *P value < 0.05 was considered statistically significant.

Group Cases No recurrence Recurrence χ2 P*

Intervention group 44 28 (63.6%) 16 (36.4%)
0.016 0.898*

Control group 23 15 (65.2%) 8 (34.8%)
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Discussion
After the nipple was damaged, its movement during lactation prevents the creation of a new nipple surface, 
that is, the chronic wound healing process increased the risk of local  infection11, and the necrotic tissue in the 
wound prevented angiogenesis, granulation tissue formation, epidermal regeneration and normal extracellular 
matrix formation, thus forming a physical barrier for re-epithelialisation, preventing local drugs from directly 
contacting the wound and affecting the curative  effect12–14. Anghel et al. considered that adequate debridement 
of necrotic tissues is the core of promoting wound healing 15 and a basic step to promote chronic wound healing 
1. In this study, for patients with no improvement after etiological treatment, nipple debridement was used to 
remove necrotic tissues. The patients who underwent debridement had significantly better therapeutic outcomes 
than those untreated with medicine or surgery, suggesting that nipple debridement plays an important role in 
promoting the healing of chronic nipple injuries. Debridement not only clears the wound but also promotes the 
growth of fresh epithelial cells, thus speeding the healing process.

In this study, pain relief in the intervention group was significantly better than in the control group. It was 
shown that nipple debridement can also create favourable conditions for nerve repair, reducing nipple pain. This 
allows mothers to assess the effect of modifying their breastfeeding methods, to reduce the potential of further 
injury to the nipple, and to determine and practice methods to achieve and maintain exclusive breastfeeding.

This study has several limitations. First, the retrospective design of this study may have resulted in case selec-
tion bias. Second, there was a timing difference between the two groups: nipple debridement in th intervention 
group was performed starting in the middle of 2017 and the control group was actively observed from 2015 to 
2020. Third, there was no strict matching of the causes, and no aetiology was classified and analysed. Fourth, 
the authors did not compare the frequency and degree of recurrence between the two groups. Last, in this study, 
the authors defined chronic injury of the lactating nipples as those without relief for more than two weeks after 
the aetiology was corrected, depending only on the results of subjective individual studies, which need to be 
discussed  further9.

In conclusion, this study revealed that nipple debridement on lactating nipples with chronic injury can cre-
ate good conditions for wound healing, especially for patients with obvious pain and repeated milk deposition. 
Note that nipple debridement is minimally invasive. It is necessary to minimise damage to normal tissues while 
removing necrotic tissues to avoid the wound area from increasing and the damage from deepening, thus affect-
ing the function of the mammary duct.

Data availability
The datasets generated and analysed during the current study are not publicly available because the study involved 
the patients’ breasts, which are private body parts, but are available to the corresponding author on a reasonable 
request.

Received: 4 June 2020; Accepted: 29 January 2021

References
 1. Buck, M. L., Amir, L. H., Cullinane, M., Donath, S. M.& CASTLE Study Team. Nipple pain, damage, and vasospasm in the first 8 

weeks postpartum. Breastfeed Med.9, 56–62 (2014).
 2. Kent, J. C. et al. Nipple pain in breastfeeding mothers: incidence, causes and treatments. Int. J. Environ. Res. Public Health. 12, 

12247–12263 (2015).
 3. Thompson, R. et al. Potential predictors of nipple trauma from an in-home breastfeeding programme: a cross-sectional study. 

Women Birth. 29, 336–344 (2016).
 4. Abou-Dakn, M., Schäfer-Graf, U. & Wöckel, A. Psychological stress and breast diseases during lactation. Breastfeed Rev. 17, 19–26 

(2009).
 5. Levinienė, G. et al. Factors associated with breastfeeding duration. Medicine 49(415), 421 (2013).
 6. Mediano, P., Fernández, L., Rodríguez, J. M. & Marín, M. Case-control study of risk factors for infectious mastitis in Spanish 

breastfeeding women. BMC Pregnancy Childbirth. 14, 195 (2014).
 7. Cervellini, M. P., Gamba, M. A., Coca, K. P. & de VilhenaAbrão, A. C. Lesõesmamilaresdecorrentes da amamentação: um novo 

olhar para um conhecidoproblema [Injuries resulted from breastfeeding: a new approach to a known problem]. Revista da Escola 
de Enfermagem da USP. 48, 346–356 (2014).

 8. Dennis, C. L., Jackson, K. & Watson, J. Interventions for treating painful nipples among breastfeeding women. Cochrane Database 
Syst. Rev. https ://doi.org/10.1002/14651 858 (2014).

 9. Puapornpong, P., Paritakul, P., Suksamarnwong, M., Srisuwan, S. & Ketsuwan, S. Nipple pain incidence, the predisposing factors, 
the recovery period after care management, and the exclusive breastfeeding outcome. Breastfeed Med. 12, 169–173 (2017).

 10. Vieira, F., Bachion, M. M., Mota, D. D.&Munari, D. B..A systematic review of the interventions for nipple trauma in breastfeeding 
mothers. J. Nurs. Scholarsh. 45, 116–125(2013).

 11. Barrett, S. Wound-bed preparation: a vital step in the healing process. Br. J. Nurs. 26, S24–S31 (2017).
 12. Bellingeri, A. et al. Effect of a wound cleansing solution on wound bed preparation and inflammation in chronic wounds: a single-

blind RCT. J. Wound Care. 25, 160–168 (2016).
 13. Panuncialman, J. & Falanga, V. The science of wound bed preparation. Surg. Clin. N. Am. 89, 611–626 (2009).
 14. Anghel, E. L., DeFazio, M. V., Barker, J. C., Janis, J. E. & Attinger, C. E. Current concepts in debridement: science and strategies. 

Plast. Reconstr. Surg. 138, 82S-93S (2016).
 15. Leaper, D. J. et al. Extending the TIME concept: what have we learned in the past 10 years?. Int. Wound J. 9, 1–19 (2012).

Acknowledgements
Medical experts from the Centre for Prevention and Treatment of Breast Diseases corrected the aetiology of the 
nipple injury in this study.

https://doi.org/10.1002/14651858


5

Vol.:(0123456789)

Scientific Reports |         (2021) 11:3625  | https://doi.org/10.1038/s41598-021-83172-6

www.nature.com/scientificreports/

Author contributions
Conception and design: H.G., J.W.. Data collection: S.D., Y.L., Y.Z., X.H.. Analysis and interpretation: H.G., J.W. 
drafting of the manuscript: H.G. critical revision of the manuscript for important intellectual content: H.G., J.W., 
S.D., Y.L., Y.Z., X.H.. All authors read and approved the manuscript.

Funding
This study was not funded by any institution.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to H.G.

Reprints and permissions information is available at www.nature.com/reprints.

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

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://creat iveco mmons .org/licen ses/by/4.0/.

© The Author(s) 2021

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	A retrospective analysis of debridement in the treatment of chronic injury of lactating nipples
	Materials and methods
	Patients. 
	Data collection. 
	Nipple debridement. 
	Data analysis. 

	Results
	General information and clinical characteristics of the patients. 
	Comparison of the treatment effect. 
	Comparison of the recurrence rates. 

	Discussion
	References
	Acknowledgements


