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Abstract
Background:  Breast augmentation-mastopexy can yield an aesthetically attractive breast, but the 1-stage procedure is 

prone to unsatisfactory outcomes, including poor wound healing.

Objectives:  The authors evaluated whether postsurgical application of a polyurethane bra cup coated with oxygen-

enriched olive oil (NovoX Cup; Moss SpA, Lesa, Novara, Italy) would decrease pain associated with augmentation-

mastopexy and improve the quality of the surgical scar.

Methods:  This retrospective study was conducted at a single center from January 2016 to June 2019. All patients under-

went 1-stage augmentation-mastopexy with the inverted T incision. For 2 weeks postsurgically, wounds were dressed ei-

ther with the oxygen-enriched olive oil bra or with Fitostimoline (Farmaceutici Damor SpA, Naples, Italy). Patients indicated 

their pain intensity on postoperative days 2, 3, and 10, and patients and independent observers scored scar quality on the 

Patient and Observer Scar Assessment Scale (POSAS) 6 and 12 months after the procedure.

Results:  A total of 240 women (120 per study arm) completed the study. All the patients had satisfactory aesthetic results, 

and there were no tolerability concerns with either postoperative dressing. Compared with patients in the Fitostimoline 

group, patients who received the oxygen-enriched olive oil bra cup had significantly lower pain levels, and their surgical 

scars were given better scores on the POSAS.

Conclusions:  The results suggest that maintenance of the surgical wound in a film of oxygen-enriched olive oil for 2 

weeks is a safe, effective modality for suppressing pain and promoting healing following augmentation-mastopexy.

Level of Evidence: 2 

TherapeuticEditorial Decision date: March 18, 2021; online publish-ahead-of-print May 4, 2021.

© 2021 The Aesthetic Society.
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Single-stage breast augmentation-mastopexy is a chal-

lenging procedure that requires extensive surgical skill and 

experience.1-3 The combined technique involves opposing 

objectives: tightening, lifting, and resecting breast tissue while 

also adding volume and projection, which stretches the skin 

envelope.1,4 Despite the drawbacks, 1-stage augmentation-

mastopexy is relatively popular5 because both lower-pole 

tissue resection and upper-pole augmentation are neces-

sary to achieve the appearance of a lifted, youthful breast.4,6 

Undergoing separate mastopexy and implantation opera-

tions has disadvantages of compounded cost, anesthesia 

needs, and recovery time and usually involves a period of 

unsatisfactory appearance between operations.4

Augmentation-mastopexy is associated with poor aes-

thetic results and complications; among these, deficient 

healing of the surgical wound is of particular concern.1-3 

In a series of 55 women who received this procedure, 

6 (10.9%) experienced dehiscence that healed by sec-

ondary intention, and 1 (1.8%) had hypertrophic scarring.2 

Findings of a review of 186 primary cases of augmentation-

mastopexy were that revisional surgery was needed in 

16.7% of cases, with poor scarring necessitating revision in 

2.2% of the patients (4 of 186).5 Similar results have been 

found in larger patient populations. In a meta-analysis of 

4856 cases of simultaneous augmentation-mastopexy, 

poor scarring was the second most common individual 

complication, affecting 3.7% of the patients.3 Findings of 

a single-center retrospective review of 615 consecutive 

1-stage augmentation-mastopexy cases indicated that the 

2 most common complications were poor scarring (5.7%) 

and wound-healing problems (2.9%), with 4.7% of the pa-

tients choosing to undergo revisional surgery because of 

unacceptable scarring.7 Modalities that support and pro-

mote wound healing could help avoid these unfavorable 

outcomes and improve rates of patient satisfaction.

Numerous lines of evidence show that wound healing 

is impaired in hypoxic conditions, and oxygen is required 

for nearly every cellular processes involved in healing, in-

cluding proliferation, bacterial defense, angiogenesis, and 

collagen synthesis.8,9 Upon cutaneous injury and inflamma-

tion, reactive oxygen species (ROS) are generated at the 

wound site by neutrophils and activated macrophages.10 In 

uncomplicated wound healing, ROS function as secondary 

messengers to immunocytes and nonlymphoid cells in-

volved in tissue repair, recruiting immune factors and en-

couraging angiogenesis at the wound site.11 When applied 

exogenously to a wound, ROS exhibit antimicrobial activity 

and promote tissue oxygenation, local immune stimulation, 

and wound closure.11,12 ROS-related damage to host cells is 

circumvented to some extent by free-radical sensing and 

consequent upregulation of cytoprotective genes.10

Olive oil comprises a mixture of glycerides, predom-

inantly oleic acid, that provides a stable matrix for ROS 

when reacted with ozone.13-18 Application of an oxygen-

enriched oleic matrix to the skin has been found to lower 

the rate of secondary surgical infections14 and to promote 

healing of deep and narrow wounds, including those 

caused by surgical procedures.18 Herein, we present our 

findings with the NovoX Cup (Moss SpA, Lesa, Novara, 

Italy), a single-use polyurethane bra insert with an inner 

coating of oxygen-enriched olive oil that is indicated for 

the treatment of surgical wounds of the breast, including 

those associated with mastectomy, breast augmentation, 

or breast reduction as well as hypertrophic scarring, super-

ficial burns, and pressure ulcers. NovoX Cups are supplied 

as small, medium, large, or extra-large sizes (Figure 1) and 

are applied to the breast in the early postoperative period 

to ensure continuous contact of the surgical wound with 

oxygen-enriched olive oil. The device contains no other 

antimicrobials or chemical additives.

METHODS

We conducted a retrospective study of a consecutive 

series of patients who underwent 1-stage augmentation-

mastopexy at our clinic between January 2016 and June 

2019. We used data from a specific “augmentation-

mastopexy” database that was created and prospect-

ively maintained by the first author (A.S.). All work was 

conducted in accordance with guidelines set forth in 

the Declaration of Helsinki, and informed consent was 

obtained from all patients before enrollment. Patients 

who presented for treatment owing to weight loss 

or previous pregnancy were included. Exclusion cri-

teria were a history of neoplastic breast disease, post-

oncologic breast reconstruction, pathologic scarring, 

Figure 1.  The NovoX Cup (Moss SpA, Lesa, Novara, Italy) is 
a bra insert that is applied postsurgically to promote wound 
healing. The cup has an inner coating of oxygen-enriched 
olive oil and is available in 4 sizes. 
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diabetes mellitus, autoimmune disease, connective 

tissue disease, or mammary pseudoptosis (according to 

the Regnault classification19); smoking more than 20 cig-

arettes per day; or a body mass index (BMI) >30 kg/m2.  

Former smokers who had ceased smoking >14  days 

presurgically were included in the study.

On the basis of available dressing materials, patients 

were allocated to receive either of 2 postsurgical dress-

ings: the NovoX Cup containing oxygen-enriched olive oil 

(treatment group) that we introduced in our practice from 

January 2016 or Fitostimoline-soaked gauze (control group) 

(Farmaceutici Damor SpA, Naples, Italy). Fitostimoline is 

formulated with the aqueous extract of Triticum vulgare; it 

is broadly used in postoperative scar treatment to promote 

a moist environment and pain reduction,20 and it has been 

widely used in our practice as a standard postoperative 

dressing.

All procedures were performed by the same surgeon 

(A.S.). Patients received antibiotic therapy (cephalo-

sporin and gentamicin) intraoperatively and underwent 

1-stage augmentation-mastopexy by means of an in-

verted T (or Wise) technique, as described previously.21 

The resection pattern was chosen because it enables 

the nipple-areola complex (NAC) to be raised while tight-

ening the lower pole.2 After careful disinfection with 

10% povidone-iodine and washing with saline solution, 

all patients received bilateral augmentation by means 

of a microtextured prosthesis placed in a dual plane 

(superiorly submuscular and inferiorly subglandular). 

Implant volumes ranged from 295 to 415 mL and were 

chosen with regard to the extent of ptosis, the patient’s 

physical characteristics, and the desired postoperative 

breast size. Absorbable intradermal sutures were placed 

at the level of the NAC and the inverted T. To minimize 

infection-related complications, no patient received suc-

tion drains.22,23

Immediately postoperatively, the NovoX Cup or 

Fitostimoline dressing was applied. On the second postop-

erative day, the dressings were changed, and the surgical 

area was evaluated by the surgeon for vascularization of 

the flaps and NAC as well as for ischemia of the skin micro-

circulation or blood loss. Dressings were changed by the 

patient once or twice during the first 10 days. On postop-

erative day 11, dressings were again changed by medical 

personnel, and the wounds were observed. The dressings 

were definitely removed on day 14 if no complications 

were observed.

Patients were asked to rate their pain on a numeric 

pain intensity scale from 0 (no pain) to 10 (worst pain 

possible) on postsurgical days 2, 3, and 10. Six and 

12 months postoperatively, patients and observers rated 

scar quality on the Patient and Observer Scar Assessment 

Scale (POSAS).24 Observers were medical professionals 

who had not performed any of the study operations and 

who were blinded to the surgical dressing applied. The 

POSAS is a reliable instrument that accounts for the opin-

ions of the observer and the patient on separate scales 

and addresses numerous aspects of scar quality.24 The 

observer and patient rate the scar from 1 (“normal skin” 

or “no complaints”) to 10 (“worst scar imaginable” or 

“very different”) according to the categories presented 

in Table 1. The resulting composite scores range from 5 

to 50 for the observer and from 6 to 60 for the patient.24 

Patients also were asked to indicate their level of satis-

faction with the surgical results 1 year postoperatively.

MATLAB R2018a (MathWorks, Inc., Natick, MA) software 

was utilized for statistical analysis. To ascertain differences 

in pain intensity and scar scores by surgical dressing ap-

plied, the Wilcoxon rank sum test and the Kruskal-Wallis 

chi-square test with Bonferroni correction were performed. 

Statistical significance was defined as P < 0.05.

RESULTS

Data from 249 patients (oxygen-enriched olive oil bra, 

n = 125; Fitostimoline, n = 124) were collected. Nine pa-

tients (5 in the oxygen-enriched olive oil bra group and 

4 in the Fitostimoline group) had incomplete data and 

were excluded from the analysis. The remaining 240 

patients (120 per group) completed the study and were 

included in the analyses; there were no other patients 

lost to follow-up. Mean patient age was 49.2  years 

(range: 22-66  years); BMI was 21.3  kg/m2 (range: 

15.6-28.4 kg/m2).

Patient age and BMI were similar in the groups. In the 

oxygen-enriched olive oil bra group, the mean age was 

49.8 years (range: 24-63 years), and mean BMI was 21.1 kg/m2  

(range: 15.7-27.1  kg/m2); in the Fitostimoline group, the 

mean age was 48.7 years (range: 22-66 years), and mean 

Table 1.  Questions Posed to Observer and Patient in the 
POSAS24

Observer Patient

Vascularization Is the scar painful?

Pigmentation  

    Hypo, Mix, Hyper

Is the scar itching?

Is the color of the scar different?

Thickness Is the scar more stiff?

Relief Is the thickness of the scar different?

Pliability Is the scar irregular?

Total Observer Score: 0-50 Total Patient Score: 0-60

POSAS, Patient and Observer Scar Assessment Scale.
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BMI was 21.5  kg/m2 (range: 15.6-28.4  kg/m2). Patients in 

both groups expressed their satisfaction with the aesthetic 

results, and no patient had safety or tolerability concerns 

related to the wound dressings. Surgical complications 

that occurred by 1 month postoperatively are presented in 

Table 2.

Pain Intensity

Pain intensity scores are shown in Figure 2 as box-and-

whisker plots, where the heavy lines depict medians, the 

box edges indicate first and third quartiles, the whiskers 

depict the range (excluding outliers), and the open circles 

represent outliers. Pain intensity data also are shown in 

terms of pseudomedians and confidence intervals (CIs) in 

Supplemental Figure 1, available as Supplemental Material 

at www.aestheticsurgeryjournal.com. The pseudomedian 

is a positional index that is preferred to the crude median 

in distributions that are nonparametric, asymmetric, or het-

erogeneous in variance.25

On postoperative day 2, patients indicated similar levels 

of pain intensity in both study arms. However, by day 3, 

those who received the oxygen-enriched olive oil bra had 

significantly less pain than did those in the Fitostimoline 

arm (median pain intensity: 3.5 vs 5). The change in median 

pain from day 2 to 3 was –41.7% in the oxygen-enriched 

olive oil bra group vs –9.1% in the Fitostimoline group. 

On day 10, 79% of the patients who received the oxygen-

enriched olive oil bra indicated that they had no pain, and 

the other 21% of patients in this group indicate a pain score 

of 1; the oxygen-enriched olive oil bra group again had 

significantly lower pain scores than did the Fitostimoline 

group (0 vs 3). In the Fitostimoline group on day 10, only 

5% of patients reported having no pain, and 14% rated their 

pain as 1.

Scar Quality

Six months postsurgically, patients whose wounds were 

dressed with the oxygen-enriched olive oil bra had a 

patient-reported pseudomedian scar score of 25 on the 

POSAS (95% CI: 23-26.5), whereas those who received 

Fitostimoline had a worse scar score (pseudomedian, 38; 

95% CI: 40.5-35) (Figure 3). The between-group difference 

at this time point was statistically significant (P < 0.0001). 

By 12 months postoperatively, patients in both groups in-

dicated improved scar quality from the 6-month values 

(both, P < 0.0001), with the oxygen-enriched olive oil bra 

group still significantly better than the Fitostimoline group 

(oxygen-enriched olive oil bra pseudomedian: 6 [95% CI: 

5.5-6]; Fitostimoline pseudomedian: 9.5 [95% CI: 9-10]) 

(P < 0.0001).

Independent observers blinded to the treatment 

group also indicated significantly better scar quality 

in the oxygen-enriched olive oil bra group than in 

the Fitostimoline group 6  months postoperatively 

(pseudomedian: 20 [95% CI: 18-20.5] vs 23 [21-24.5]) and 

12  months postoperatively (pseudomedian: 6 [95% CI: 

5.5-6] vs 9 [8.5-9.5]) (both, P < 0.0001) (Figure 4). Within 

each group, the observers rated the scars significantly 

improved at the 12-month visit compared with 6 months 

(both, P  <  0.0001). Five-number summaries of POSAS 

data are provided in Supplemental Figure 2, and a tabu-

lated comparison of median and pseudomedian data for 

POSAS scores in this study is provided in Supplemental 

Tables 1 and 2; available as Supplemental Material at 

www.aestheticsurgeryjournal.com.

Representative images of patients who received the 

oxygen-enriched olive oil bra or Fitostimoline dress-

ings are depicted in Figures 5 and 6, respectively. In 

general, the surgical scars in patients who received the 

oxygen-enriched olive oil bra were flat, symmetric, and 

inconspicuous. In contrast, the patients who received 

Fitostimoline gauze tended to have tissue constric-

tion at the inverted T junction and irregularities of the 

periareolar scar.

DISCUSSION

Single-stage augmentation-mastopexy is popular because 

it enables surgeons to restore all aspects of a youthful 

breast. Breast implantation alone cannot correct skin laxity, 

and mastopexy alone cannot create volume.4 The primary 

goals of augmentation-mastopexy are harmonious shape 

and the smallest possible scar.26 However, even in experi-

enced hands, augmentation-mastopexy poses relatively 

high risks of secondary infection, wound dehiscence, and 

poor scar quality—especially at the inferior junction of the 

inverted T.2

The oxygen-enriched olive oil bra shows promise as 

an innovative wound-healing modality for surgical pro-

cedures of the breast. Oxygen-enriched oil already is 

recognized in periodontic and endodontic disciplines as 

Table 2.  One-Month Postoperative Complications

Complication NovoX Cup Fitostimoline

Wound dehiscence 2 10

Hypertrophic scarring 0 0

Keloid 0 0

Infection 1 1

Reoperation (not scar related) 1 2

Scar diastasis 1 6

https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab016#supplementary-data
https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab016#supplementary-data
http://www.aestheticsurgeryjournal.com
https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab016#supplementary-data
https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab016#supplementary-data
https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab016#supplementary-data
https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab016#supplementary-data
http://www.aestheticsurgeryjournal.com
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an adjuvant to suppress bacterial colonization and as a 

debriding agent that facilitates a microenvironment ca-

pable of stimulating angiogenesis.15,27 Twice-daily appli-

cation of oxygen-enriched olive oil to oral lesions for up 

to 6 months yielded improvement in all 50 evaluated pa-

tients, with no toxicity or side effects.28 Additionally, pa-

tients randomly allocated to receive oxygen-enriched oil 

had better oral epithelial healing than did patients who 

received control oil.29,30

In several small studies, the application of oxygen-

enriched oil has shown efficacy in healing refractory cu-

taneous lesions. In 2 patients, rinsing with oxygenated 

water and application of oxygen-enriched oil achieved 

complete or near-complete healing of methicillin-resistant 

Staphylococcus aureus skin ulceration and decreased 

pain and swelling.31 In a series of 20 patients who had 

intractable fistulae or wounds following surgery, oxygen-

enriched olive oil promoted pus discharge and the forma-

tion of granulation tissue without adverse effects, resulting 

in fully healed wounds in 19 of the patients (95%).32 Injection 

of oxygenated olive oil for an average of 3  months into 

persistent perianal fistulae resulted in healing in 17 of the 

26 patients (65.4%).17 In a randomized clinical trial, investi-

gators demonstrated that oxygen-enriched olive oil applied 

to leishmaniasis ulcers, in combination with glucantime, 

resulted in more rapid and complete healing of lesions 

and improved scar appearance, vs glucantime alone.14 

Finally, in patients with deep and narrow wounds (mostly 

postsurgical dehiscences), topical application of oxygen-

enriched olive oil combined with secondary dressing for 

2 to 4 weeks was associated with wound healing and 

pain relief without tolerability issues or wound recurrence 

during follow-up.18

We employed augmentation-mastopexy with an inverted 

T incision, which results in a long inframammary scar that is 

associated with potentially high rates of patient dissatisfac-

tion, ranging from 11% to 71%.6 The inverted T maneuver is 

particularly prone to wound-healing complications because 

the new implant compresses the incision site.4 However, in 

patients with severe ptosis and vertical skin excess, only 

the inverted T incision is indicated to accomplish adequate 

vertical displacement of the breast tissue.4

Figure 2.  Pain intensity in the early postoperative period. Patients were blinded to the type of surgical dressing received.

Figure 3.  Six and 12 months postoperatively, patients in the study indicated their assessment of the surgical scar by means of 
the PSAS (ie, the patient component of the Patient and Observer Scar Assessment Scale [POSAS]). Patients were blinded to the 
type of surgical dressing applied. CI, confidence interval.
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The short-scar technique has been shown to yield 

satisfactory results of single-stage augmentation-

mastopexy after massive weight loss,33 and compared 

with the inverted T maneuver, mastopexy patients 

rated the short-scar technique as superior with regard 

to satisfaction with breast appearance.26 However, 

for women undergoing breast surgery who are not 

candidates for the short-scar technique,34 treatment 

with oxygen-enriched oil postoperatively may reduce 

the number of patients with poor outcomes owing to 

wound-healing complications. Additionally, a survey 

completed by nearly 500 members of the American 

Society for Aesthetic Plastic Surgery indicated that the 

inverted T incision is the most popular mastopexy tech-

nique among surgeons.35 Hence, there remains a need 

for treatments that support wound healing when the in-

verted T pattern is employed.

The oxygen-enriched olive oil bra is simple to apply by 

the patient or the clinician and is painless to remove. By 

contouring to the breast, the oxygen-enriched olive oil 

bra maximizes contact between the oxygenated oil and 

the wound bed, retaining moisture and minimizing open 

space into which exudate and bacteria could accumu-

late.18 Moreover, oxygen-enriched olive oil is not associ-

ated with antibiotic resistance, unlike many other topical 

anti-infective agents36, and it is believed that exerts its 

biological benefits mainly through its anti-oxidants con-

stituents demonstrating an anti-inflammatory activity and 

an inhibitory effect on cyclooxygenase enzymes.37

The results of this study suggest that the oxygen-

enriched olive oil bra ameliorates postoperative pain, 

decreases the rate of wound-related complications, and 

supports wound healing toward the formation of a more 

aesthetically pleasing scar.

The strengths of this study include its large sample size 

and the high proportion of patients who presented for 

1 year of follow-up. To minimize bias, the study design in-

cluded blinding of patients and observers to the surgical 

dressing applied. Baseline patient demographics and rates 

of reoperation (unrelated to scar quality; oxygen-enriched 

olive oil bra: 0.8% [1 in 120 patients]; Fitostimoline: 1.7% [2 

in 120]; Table 2) were similar in the groups. However, pa-

tients were not allocated randomly to each treatment arm. 

Therefore, we cannot rule out that the study findings were 

affected by selection bias.38 Moreover, since the control 

group received Fitostimoline as a comparative dressing, 

the findings might not be transferable to other types of 

conventional dressings.

Innovative wound-healing approaches are needed for 

aesthetic and reconstructive fields alike.39 In the present 

study, we demonstrate that the treatment of complex sur-

gical wounds of the breast with oxygen-enriched olive oil 

significantly suppresses pain and yields an improved scar, 

compared with standard wound dressings. Work is on-

going to assess the utility of the oxygen-enriched olive oil 

bra in patients undergoing breast surgery for nonaesthetic 

indications, including mastectomy and reconstruction as-

sociated with fungating breast wounds.

CONCLUSIONS

Treatment with oxygen-enriched olive oil supports wound 

healing in several ways: by maintaining a moist environ-

ment, oxygenating tissue, promoting a revascularized 

granulation bed, stimulating reepithelialization, and 

curtailing secondary infection.18 In this study of 240 

women who received augmentation-mastopexy and 

had surgical wounds dressed with either the oxygen-

enriched olive oil bra—containing oxygenated olive 

oil—or a standard medicated gauze, we found that pa-

tients treated with the oxygen-enriched olive oil bra 

Figure 4.  Six and 12 months postoperatively, independent observers scored surgical scars on the OSAS (ie, the observer 
component of the Patient and Observer Scar Assessment Scale [POSAS]). Observers were blinded to the type of surgical 
dressing applied. CI, confidence interval.
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had decreased pain and an improved surgical scar, as 

scored by the patient and by impartial observers. Our 

results suggest that the oxygen-enriched olive oil bra 

is a safe, effective modality that may help avoid unsat-

isfactory wound outcomes associated with complex 

breast surgery.

A B C

D E F

G H I

J K

M N

L

O

Figure 5.  This 27-year-old woman underwent augmentation-mastopexy with the placement of 360-mL implants (A, D, G, J, M). 
Her surgical wounds were dressed for 2 weeks with the NovoX Cup, which is lined with oxygen-enriched olive oil. (B, E, H, K, N) 
Six months postoperatively. (C, F, I, L, O) One year postoperatively.
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Figure 6.  This 27-year-old woman underwent augmentation-mastopexy with the placement of 505-mL implants (A, D, 
G, J, M). After surgery, her surgical wounds were dressed with Fitostimoline gauze for 2 weeks. (B, E, H, K, N) Six months 
postoperatively. (C, F, I, L, O) One year postoperatively.
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