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POST-SURGERY NECROSIS 
of the nipple-areola complex treated with inten-
sive oxygen-ozone therapy. A case report.

ABSTRACT
The partial or total necrosis of the nipple-areola com-
plex (NAC) is a not rare complication of nipple-sparing 
mastectomy (NSM) after breast cancer surgical treat-
ment. In order to repair the defects dressing changes, de-
bridement, skin grafting or implants have been proposed. 
On this background “biologically active oxygen” admin-
istrated either locally or systemically as hyperbaric oxy-
gen or oxygen-ozone therapy appears an attractive, safe 
and potentially useful approach to improve the results 
of conventional treatments. Indeed “biologically active 
oxygen” was shown to favour healing processes due to 
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its ability to control infections and to stimulate regen-
erative processes. Based on our personal experience in 
the field as well as on the available scientific literature 
we describe herein a successful case report of NAC ne-
crosis that occurred in a 50-years old women three days 
after NSM. We treated the patient with a combined, lo-
cal and systemic, approach of oxygen-ozone therapy. The 
healing was completed after 16 weeks. The procedure 
was safe and well tolerated. Although some evident lim-
itations the study supports the potentially usefulness of 
oxygen-ozone therapy in NAC necrosis treatment.
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Background
The nipple is one of the key defining visual features of a 
breast: the surgical removal of the nipple-areola complex 
(NAC) in a women due to radical mastectomy for can-
cer treatment causes the loss of the point in the profile at 
which the most natural convexity of breast occurs thus ris-
ing psychological and relationship problems (1). In order 
to prevent such unwanted side effect without compromis-
ing the surgical intervention efficacy more than 30 years 
ago nipple-sparing mastectomy (NSM) with immediate 
breast reconstruction allowed replace conventional radi-
cal surgery for the treatment of selected patients suffering 
from breast cancer (2) thus improving their satisfaction 
(3). Indeed preserving the NAC not only helps to pre-
vent the above reported problems but also eliminates the 
need for staged nipple reconstruction and areola tattoo-
ing, after which there can be loss of projection and fading 
over time, respectively (4). However NSM still remains a 
difficult technique because after dissection, the remain-
ing breast skin and nipple-areola complex (NAC) must 
be thin enough to be free of neoplastic tissue and thick 
enough to preserve tissue perfusion (5). Therefore one of 
the most common complications of NSM – accounting 
for 0 to 20% of all cases (6) – is the partial or total NAC 
necrosis, a condition that negatively affects cosmetic results 
(7, 8). Superficial skin loss can recover spontaneously but 
full-thickness skin loss can result in infection and eventu-
al prosthesis loss (6). Obesity, cigarette smoking, incision 

type, flap thick-ness, and preoperative irradiation are the 
most common risk factors for loss of breast skin (9) while 
pre-operative vascular assessment by nuclear magnetic im-
aging can be helpful in the risk assessment (10).  
 Once NAC necrosis occurs after NSM, surgical proce-
dures are often performed to repair the defects that can be 
resolved with dressing changes, debridement, skin grafting 
or implants (7, 11, 12). 
 In such context it is reasonable that – despite the ab-
sence of clear clinical evidence – an additional and safe 
procedure aimed to favour the regeneration of soft tissues 
can be of support to the conventional treatment of NAC 
necrosis as optimisation of cosmetic result and/or fastness 
of recovery. 
 Among such procedures are hyperbaric oxygen therapy 
and oxygen-ozone therapy. This latter (as such or in the 
form of ozonised oil/water or other devices) due to its 
general safety, tolerability and efficacy in tissue repair and 
regeneration has been applied – although its exact bio-
chemical mechanism is not completely clear (13) – either 
locally or systemically (intravenously e. g. as major ozo-
nated autohemotherapy or by rectal insufflation) in breast 
diseases with different purposes (14, 15) thus mimicking 
some favourable previously demonstrated effects of hy-
perbaric oxygen therapy on NSM (16-18). On this basis 
we applied a specific protocol of oxygen-ozone therapy in 
a case of NAC necrosis.

Case presentation
In December 2014, a 50-year-old woman was admitted 
to our medical centre with a diagnosis of NAC necro-
sis following breast surgery. Three days before the pa-
tient had undergone surgery for breast augmentation. 
During the intervention, aimed by aesthetic purposes, 
the surgeon had found in the context of breast tissues 
a lipoma showing the size of a tangerine located into 
the inferior-medial quadrant of the left breast. He had 
decided right away to remove the mass. Following the 
appearance of NAC necrosis the surgeon decided to 
send the patient to our observation just three days af-

ter the surgical intervention. Our team confirmed the 
diagnosis of NAC necrosis. Indeed the interested area 
showed a blackish appearance and resulted insensitive to 
the needle pricking (Figure 1). The woman had not sig-
nificant history for diseases but was on overweight and 
smoker. After collecting clinical history data we visited 
the patients who undergo to conventional chest radi-
ography, electrocardiography, and common blood/urine 
laboratory analyses in order to exclude any possible 
contra-indication to the planned treatment. According 
to the pooled data the patient was considered as good 
candidate to our protocol of oxygen-ozone therapy.  

Figure 1.
Nipple-areola complex necrosis. The lesion occurred in a 50-years old women, 
after three days after nipple-sparing mastectomy. The interested area showed a 
blackish appearance and resulted insensitive to the needle pricking.
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Therapeutic approach
After obtained the informed consensus we performed 
on the patient to an original protocol based on the 
combination of local and systemic oxygen-ozone treat-
ment (Medozon Compact, Herrmann Apparatebau, 
Elsenfeld, Germany). Local oxygen-ozone administra-
tion was done as mesotherapy by injecting 20 mL of 
a 10% oxygen-ozone mixture in saline solution in the 
nipple’s area. Then the wound was medicated daily with 
10% iodopovidone (BetadineTM, Meda Pharma S.p.A, 
Milan, Italy) and sterile gauze. Systemic oxygen-ozone 
was performed injecting intravenously 250 mL of a 30% 
oxygen-ozone mixture in saline solution (8 mL per 
minute). At the end of therapeutic seat an association 
of amoxicillin with clavulanic acid was prescribed daily 
(1 g three rimes a day) for 5 days in order to prevent 
any eventual bacterial complication. The protocol was 
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Figure 2.
Nipple-areola complex necrosis after local and systemic oxygen-ozone ther-
apy. Appearance of the lesion at the end of second week (A) and at the end 
of third week (B). 

Figure 3.
Nipple-areola complex necrosis after local and systemic oxygen-ozone ther-
apy. Appearance of the lesion at the end of twelfth week (A) and at the end 
of sixteenth week (B). 

repeated two times for week in the first six weeks and 
then once weekly in the next four weeks.

Results
In the period of treatment the healing process was slow 
but constant: the fourth therapeutic seat (i. e. at the end 
of second week) the nipple started to bleed and the pa-
tient experienced a partial recovery of the sensitivity to 
needle pricking (Figure 2). After 12 weeks the necrotic 
nipple was transformed to eschar and then released from 
breast tissues spontaneously thus exposing an apparent-
ly health skin showing a normal sensitivity (Figure 3). 
During the whole period of treatment the patient was 
cooperative, adhered to the protocol and did not expe-
rience any significant disturb or compliant. 

Discussion and conclusions
The NAC necrosis is a frequent complication NSM of-
ten causing complains due to its impact on aesthetic and 
breast functions as well as on psychological/social domains 
of women (4-6). Often described after cancer therapy in 
our case the necrosis followed the excision of a lipoma 
that was surprisingly not detected during the preliminary 
ultrasound examination before the breast augmentation 
procedure. May be that a preliminary accurate assessment 
(NMR?) (10) as well as a ultrasound analysis could have re-
vealed the lipoma before surgery thus allowing the surgeon 
to plan better the intervention and prevent such unwanted 
side effect. On the other hand the patient was at risk for 
NAC necrosis being either in overweigh and smoker (6). 
 In order to avoid the undesired pathophysiological, psy-
chological and social burden of NAC necrosis the surgeon 
must follow firstly the guidelines if available or the good 
practice in order to warrant a health, fast and safe ana-

tomical and/or functional recovery of injured breast tis-
sues. In our case we followed the conventional protocol of 
treatment but recognising that the substance leakage did 
not require a skin graft we applied to the simple cleaning 
and disinfection of the wound under antibiotic systemic 
coverture an additional, local and systemic, protocol of ox-
ygen-ozone therapy. Indeed ozone therapy showed great 
usefulness especially in the management of pain or infec-
tions, due to its immune-stimulating, antimicrobial and an-
algesic effects (19-22). Moreover either in animal models 
(23-25) or in human diseases, like diabetic foot (26, 27), 
including skin disorders (28) ozone was able to activate 
regenerative processes may be by modulating cell structure 
and functions (29) through reactive oxidising species (13) 
thus favouring wound healing processes (30).
 In our hand this protocol allowed to reach a satisfying 
result without any additional surgical intervention or drug 



POST-SURGERY NECROSIS OF THE NIPPLE-AREOLA COMPLEX TREATED WITH INTENSIVE OXYGEN-OZONE THERAPY. • 39

www.ejamed.com Volume 6, Issue 1,  April 2016.

References
1.  Madden JL. Modified radical mastectomy. Surg Gynecol Obstet. 1965. 

121: 1221–1230. 
2.  Hinton CP, Doyle PJ, Blamey RW, Davies CJ, Holliday HW, et al. 

Subcutaneous mastectomy for primary operable breast cancer. Br J Surg. 
1984. 71: 469–472. 

3.  Djohan R, Gage E, Gatherwright J, Pavri S, Firouz J, et al. Patient 
satisfaction following nipple-sparing mastectomy and immediate breast 
reconstruction: an 8-year outcome study. Plast Reconstr Surg. 2010. 
125: 818–829. 

4.  Agha RA, Wellstead G, Sagoo H, Al Omran Y, Barai I, et Al. Nip-
ple sparing versus skin sparing mastectomy: a systematic review pro-
tocol. BMJ Open. 2016. 6 (5): e010151. doi: 10.1136/bmjop-
en-2015-010151.

5.  Bingol UA, Cinar C. Skin necrosis in a patient with factor V Lei-
den mutation following nipple sparing mastectomy. Plast Re-
constr Surg Glob Open. 2015. 3 (10): e529. Doi 10.1097/
GOX.0000000000000512.

6.  Algaithy ZK, Petit JY, Lohsiriwat V, Maisonneuve P, Rey PC, et Al. 
Nipple sparing mastectomy: can we predict the factors predisposing to 
necrosis? Eur J Surg Oncol. 2012. 38: 125–129.

7.  Rossi C, Mingozzi M, Curcio A, Buggi F, Folli S. Nipple areola 
complex sparing mastectomy. Gland Surg. 2015. 4 (6): 528–540. 

8.  Holzgreve W, Beller FK. Surgical complications and follow-up evalu-
ation of 163 patients with subcutaneous mastectomy. Aesthetic Plast 
Surg. 1987. 11: 45–48.

9.  Colwell AS, Tessler O, Lin AM, Liao E, Winograd J, et Al. Breast 
reconstruction following nipple-sparing mastectomy: predictors of com-
plications, reconstruction outcomes, and 5-year trends. Plast Reconstr 
Surg. 2014. 133: 496–506.

10. Bahl M, Pien IJ, Buretta KJ, Hwang ES, Greenup RA, et Al. Can 
vascular patterns on preoperative MRI help predict skin necrosis af-
ter nipple-sparing mastectomy? J Am Coll Surg. 2016. Pii: S1072-
7515(16)30143-0. doi: 10.1016/j.jamcollsurg.2016.04.045.

11. Cho JW, Yoon ES, You HJ, Kim HS, Lee BI, et Al. Nipple-areola com-
plex necrosis after nipple-sparing mastectomy with immediate autolo-
gous breast reconstruction. Arch Plast Surg. 2015. 42 (5): 601–607.

12. Nahabedian MY. Implant-based breast reconstruction: strategies to 
achieve optimal outcomes and minimize complications. J Surg Oncol. 
2016. 113 (8): 895–905. 

13. Bocci V, Zanardi I, Travagli V. Ozone: a new therapeutic agent in vascu-
lar diseases. Am J Cardiovasc Drugs. 2011. 11: 73-82. 

14. Ioffe IV, Chernova NV. Efficacy of application of radiofrequency scalpel 
and ozono-ultrasound method in dynamics of planimetric indices of 
the wound course process in the patients, suffering an acute purulent 
lactation mastitis. Klin Khir. 2013. (2): 50–52.

15. Velikaya VV, Gribova OV, Musabaeva LI, Startseva ZhA, Simonov 
KA, et Al. Ozone therapy for radiation reactions and skin lesions after 
neutron therapy in patients with malignant tumors. Vopr Onkol. 2015. 
61 (4): 571–574.

16. Copeland-Halperin LR, Bruce SB, Mesbahi AN. Hyperbaric oxy-
gen following bilateral skin-sparing mastectomies: a case report. Plast 
Reconstr Surg Glob Open. 2016. 4(4): e680. doi: 10.1097/
GOX.0000000000000657. 

17. Moffat AD, Weaver LK, Tettelbach WH. Compromised breast flap 
treated with leech therapy, hyperbaric oxygen, pentoxifylline and top-
ical nitroglycerin: a case report. Undersea Hyperb Med. 2015. 42(3): 
281–284.

18. Alperovich M, Harmaty M, Chiu ES. Treatment of nipple-sparing 
mastectomy necrosis using hyperbaric oxygen therapy. Plast Reconstr 
Surg. 2015. 135(6): 1071e-1072e.

19. Travagli V, Zanardi I, Bernini P, Nepi S, Tenori L, et Al. Effects of 
ozone blood treatment on the metabolite profile of human blood. Int J 
Toxicol. 2010. 29: 165–174. 

20. Kazancioglu HO, Kurklu E, Ezirganli S. Effects of ozone therapy on 
pain, swelling, and trismus following third molar surgery. Int J Oral 
Maxillofac Surg. 2014. 43: 644–648. 

21. Seidler V, Linetskiy I, Hubalkova H, Stankova H, Smucler R, 
Mazanek J. Ozone and its usage in general medicine and dentistry. A 
review article. Prague Med Rep. 2008. 109: 5–13. 

22. Bocci V, Zanardi I, Borrelli E, Travagli V. Reliable and effective oxy-
gen-ozone therapy at a crossroads with ozonated saline infusion and 
ozone rectal insufflation. J Pharm Pharmacol. 2012. 64: 482–489. 

23. Hao K, Li Y, Feng J, Zhang W, Zhang Y, et Al. Ozone promotes re-
generation by regulating the inflammatory response in zebrafish. Int 
Immunopharmacol. 2015. 28(1): 369–375.

24. Lektemur Alpan A, Toker H, Ozer H. Ozone therapy enhances osse-
ous healing in diabetic rats with calvarial defect: a morphometric and 
immunohistochemical study. J Periodontol. 2016. 18: 1–15.

25. Ozbay I, Ital I, Kucur C, Akcılar R, Deger A, et Al. Effects of ozone 
therapy on facial nerve regeneration. Braz J Otorhinolaryngol. 2016. 
Pii: S1808-8694(16)30045-3. doi: 10.1016/j.bjorl.2016.02.009.

26. Vinnik IuS, Salmina AB, Tepliakova OV, Drobushevskaia AI, 
Pozhilenkova EA, et Al. The results of combined ozone therapy using 
in complex treatment of soft tissues infections in patients with diabetes 
mellitus type II. Khirurgiia (Mosk). 2015. (2): 63–69.

27. Wu X, Li Z, Liu X, Peng H, Huang Y, et Al. Major ozonated au-
tohemotherapy promotes the recovery of upper limb motor function in 
patients with acute cerebral infarction. Neural Regen Res. 2013. 8(5): 
461–468.

28. Travagli V, Zanardi I, Valacchi G, Bocci V. Ozone and ozonated oils in 
skin diseases: a review. Mediators Inflamm. 2010. 2010: 610418. doi: 
10.1155/2010/610418.

29. Costanzo M, Cisterna B, Vella A, Cestari T, Covi V, et Al. Low ozone 
concentrations stimulate cytoskeletal organization, mitochondrial activ-
ity and nuclear transcription. Eur J Histochem. 2015. 59(2): 2515. 
doi: 10.4081/ejh.2015.2515.

30. Huang HJ, Yu B, Lin QR, Wang BW, Chen HQ. Effect of ozone 
water on the inflammation and repair in infected wounds. Nan Fang Yi 
Ke Da Xue Xue Bao. 2010. 30 (3): 515–518.

31. Orzalesi L, Casella D, Santi C, Cecconi L, Murgo R. Nipple sparing 
mastectomy: surgical and oncological outcomes from a national multi-
centric registry with 913 patients (1006 cases) over a six year period. 
Breast. 2016. 25: 75–81.

32. Borrelli E, Diadori A, Zalaffi A, Bocci V. Effects of major ozonated 
autohemotherapy in the treatment of dry age related macular degener-
ation: a randomized controlled clinical study. Int J Ophthalmol. 2012. 
5(6): 708–713

treatment thus suggesting the ability of herein used gase-
ous mixture to work “physiologically”. This was evidenced 
by the absence of any unwanted side effect.
 This case report suggest that a locally and systemic 
combined oxygen-ozone therapy can be of support to the 
wound healing after NAC necrosis, a condition that com-
plicates 4.8% of all NSM interventions in Italy (31). 
 However some limitations affected our work and in 
particular the impossibility to make a comparison of such 
treatment with other treatments; moreover the lack of both 

histological examination and oxidative stress biomarkers 
assessment (32) made almost impossible to establish the 
eventual mechanism underlying the observed effect; fur-
thermore the patient did not report any eventual changes 
on lifestyle occurring during the treatment thus impeding 
us to evaluate the possible impact of other variables on the 
results. 
 Despite such evident limitations this case report can 
be a possible base for future research aimed to find more 
physiological safe and fast treatment of NAC necrosis.


