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Abstract

Background: The extent of breast ptosis and deformity 
after massive weight loss is severe and the treatment of this 
problem is challenging. Recently, there has been a great deal of 
interest and several studies on augmentation mastopexy in this 
unique patient population due to the large number of patients 
who present after bariatric surgery.

Objective: This study aims to describe a useful guide for a 
single-stage augmentation mastopexy that combines the bene-
fits of the submuscular plane with a superior dermoglandular 
flap for massive weight loss patients (MWLP) with grade 3 
breast ptosis.

Methods: A retrospective cohort included 54 MWLP with 
grade 3 breast ptosis (nipple below the inframammary fold and 
lowest part of the breast) who underwent single-stage augmen-
tation mastopexy between January 2016 and December 2020. 

Results: The mean age of the patients was 32.4 years 
(range: 20 to 50 years), the mean current BMI was 26.6kg/m2, 
and the mean follow-up time was 22 months (range: 13 to 56 
months). 

The patients reported outcome of the BREAST -Q scales 
were as follows: Physical well-being (89.3), sexual well-being 
(88.6), and psychosocial well-being (89.3).

The overall incidence of complications was of 18.52%. 
Mild wound healing problems in 6 patients. Reoperation in 4 
cases (7.4%) due to implant malposition within 6 months post-
operatively.

Conclusion: The study results showed that single stage 
augmentation mastopexy should be limited to patients with 
good breast symmetry and patients who desire rational volume 
augmentation.

Key Words: Augmentation-mastopexy – MWLP – Bottoming 
out – Breast implant – Subpectoral.
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Introduction

One-stage augmentation mastopexy is a chal-
lenging but rewarding surgical technique. The sin-
gle-stage procedure reduces surgical costs, required 
anesthesia, and recovery time. 

The ideal candidate for augmentation mas-
topexy is a patient with adequate volume, dense 
breast parenchyma, mild to moderate ptosis, good 
skin quality, and a high breast footprint [1].

Unfortunately, the extent of ptosis and breast de-
formity following massive weight loss is extensive 
and patients aren’t ideal candidates for single-stage 
mastopexy. In addition, the risk of complications is 
higher in patients with massive weight loss than in 
the general plastic surgery population [2].

Women who’ve lost a massive amount of weight 
typically present with the following breast deformi-
ties: a significant loss of breast volume, manifested 
by empty redundant breast due to  a relative excess 
of skin compared to parenchymal volume, associat-
ed with a loss of skin elasticity; a medialized nipple 
position; and a pronounced axillary roll extending 
to or beyond the mid-axillary line, with loss of lat-
eral curvature of the breast; and a loose and lateral 
inframammary fold [3].

Mastopexy alone is often disappointing because 
the upper pole of the breast is lacking volume. In-
sertion of a breast implant is essential to restore an 
esthetically pleasing breast. Most patients want sur-
gery in one step to save cost and recovery time [4].

Objective:
The aim of this study is to describe a reliable 

single-stage augmentation mastopexy that com-
bines the advantages of the submuscular plane with 
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a superior dermoglandular flap for massive weight 
loss patients (MWLP) with grade 3 breast ptosis.

Patients and Methods

This is a retrospective cohort of 54 MWL wom-
en with grade 3 breast ptosis (nipple located below 
the inframammary fold and the lowest part of the 
breast) who underwent single-stage augmentation 
mastopexy between January 2016 and December 
2020. 

The present study follows the guidelines for 
good clinical practise and was approved by the Sci-
entific Committee of the Faculty of Medicine, Al-
exandria University, under serial number 0305773. 
Written informed consent was obtained from all 
patients for the technique and photography studied.

Inclusion criteria were female MWL with Reg-
nault (5) grade 3 breast ptosis (the NAC is >4cm 
below the IMF, at the dependent part of the low-
er pole of the breast), aged >18 years, and BMI 
<30kg/m2.

Exclusion criteria were BMI >30kg/m2, active 
smokers, and patients with unrealistic expectations. 
(These patients are better treated with the 2-stage 
technique).

The following surgical guidelines were used in 
the study:
- Elevation of the nipple 1-2cm above the the mid-

line of the inframammary fold, since it is usually 
displaced downward after massive weight loss. 

- The vertical scar should be 5-6cm long.
- No undermining of the breast parenchyma reduce 

the risk of wound healing problems.
- Creating a subpectoral pocket increases the stabil-

ity of the pocket. 
- Selecting implants that are high profile but small 

to moderate size. (<330cc) 

- Firm fixation of the new IMF with nonabsorbable 
sutures.

Preoperative examination: 
A detailed history included history of weight 

loss, the preoperative and the presenting body mass 
index (BMI), full nutritional evaluation, the med-
ical comorbidities and history of previous breast 
surgery.

Pre-operative assessment:
Standard breast measurements included nip-

ple to sternal notch distance (N-SN), nipple to 
inframammary fold distance (N-IMF), and breast 
base to determine the degree of breast ptosis. The 
examination included condition  of the skin, vol-
ume of the subcutaneous fat, and the amount of pa-
renchyma in the upper pole of the breast.

Marking of the cardinal landmarks: (In stand-
ing position).

We follow the Ramirez [6] design for skin exci-
sion in all study patients, which ends with a small 
T-scar that is smaller than the T-scar of the well-
known Wise pattern skin excision.

Three reference lines were marked: The mid-
line, the breast meridian, and the IMF. Three im-
portant breast dimensions were marked: The N- ST 
distance, the N-IMF distance, and the base of the 
breast; this was helpful in determining the size of 
the implant. Fig. (1).

Video (1): Marking.

Fig. (1): Preoperative markings. The sternal notch, midline, IMF, upper breast border, and breast meridians 
(dashed lines) were marked. The new nipple position was marked 1-2 above the current IMF. The 
vertical skin pattern for mastopexy was marked with a displacement technique preoperatively. 
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The new nipple position was marked 1-2cm 
above the presenting infra-mammary line in the 
midline of the breast, with the areola window was 
at the level of the mid-arm.

A vertical ellipse was marked by rotating the 
breast medially and laterally as described by 
Hall-Findlay [7]. The vertical limb of the mastopexy 
pattern was marked at 5-6cm, the vertical limp was 
measured from the base of the nipple areola com-
plex. (The shortening of the vertical scar counter-
acts its expected postoperative stretch due to the 
inherited nature of overstretched skin in MWLP).

The planned position of the upper pole of the 
implant was marked on the chest wall to allow in-
traoperative assessment and adjustment. 

Position:
Patients were in the supine position with head 

tilted to 45 degrees and arms abducted. After induc-
tion of general anesthesia, disinfection and draping 
were started.

Operative technique:
The cardinal lines of the breast were infiltrated 

with tumescent infiltration consisting of one liter of 
saline, 1 ml of epinephrine, and 20ml of lidocaine 
1%. 100-250ml of the tumescent fluid was infiltrated 
into the incision lines and the deepithelialization site.

A suitable cookie cutter was used to delineate the  
the new areola. deepithelialization was carried out to 
create a superior dermoglandular NAC pedicle. 

Only the skin was removed at the vertical and 
transverse ellipses, and the breast parenchyma was 
incised to the level of the pectoralis major muscle. 

The lower pectoral muscle fibers were identified 
with blunt dissection, the subpectoral plane was en-
tered, and both blunt and bipolar cauterization was 
used to develop an appropriate implant pocket. The 
medial dissection was performed carefully to avoid 
injury to the second and third internal mammary 
arteries. The inferior internal quadrant of the mus-
culoaponeurotic attachment of the pectoralis mus-
cle was released to allow natural positioning of the 
implant.

Video (2): Dermal Excision.

Video (3): (Subpectoral Pocket).

Video (4): Volume Confirmation Using sizers.

Sizers were used to confirm the implant volume.
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Hemostasis was checked, drainage was placed, 
and the implant was placed in the subpectoral pocket.

Staples were used to temporarily close the skin. 

At the end of the procedure, shape, fullness and 
symmetry of both breasts were checked, where fine 
adjustments may be done through a small skin ex-
cision to place the nipple in the center of the breast. 

Areolar wound closure was performed using 
4/0 Vicryl followed by closure of breast pillars with 
interrupted deep parenchymal bites of 2-0 Vicryl. 
To fix the new IMF, permanent (2/0 prolene) deep 
parenchymal suture was used on the costal perios-
teum at the level of the 6 ribs (correspondent with 
silicone implant lower border to prevent the migra-
tion of the implant inferiorly) along the transverse 
incision. Skin closure was performed with 3-0 Vic-
ryl and 4-0 Monocryl for subdermal and subcutic-
ular closure. 

Postoperative care: Viability of nipple areola 
complex was checked, and follow-up visits were 
arranged twice weekly. A compression medical 
bra was worn for six weeks, and the patient was 
advised to wear a push-up sport bra for another 6 
months.

Three parameters were used to compare the out-
come of the technique; (1) N-IMF length, 6 and 12 
months postoperatively to detect the stretching of 
the vertical scar, (2) The complication rate wheth-
er minor complications in the form of hematoma, 
seroma, infection, and wound healing problems or 
major complications in the form of nipple loss, ma-
jor wound dehiscence leading to implant exposure, 
and reoperation, and (3) The BREAST-Q was used 
to measure patient satisfaction.

Results

The retrospective cohort included 54 wom-
en with grade 3 breast ptosis who underwent sin-
gle-stage augmentation mastopexy between 2016 
and 2020. Patients ages ranged from 20-50 years 
with the mean age was 32.4 years. There were 26 
(48.15%) patients in the age group 20-30 years, 18 
patients (33.33%) in the age group 30-40 years, 
while 10 patients (18.52%) were in the age group 
40-50 years.

Patients BMI ranged from 26.6kg/m2 29.7kg/
m2, while 20 patients (37.03%) had ideal body 
weight (The BMI was 19-25kg/m2), 34 patients 
(62.97%) failed to reach the ideal body weight. 
The average morbid BMI was 44.9 kg/m2, and the 
average weight loss after bariatric surgery was 49 
kg. Seven patients (12.96%) had high delta BMI 
(change from maximum BMI to current operat-
ing BMI), all have severe breast ptosis with N-ST 
distance greater than 35cm. Forty-four patients 
(81.48%) underwent lap-sleeve gastrectomy for 
weight loss, while lap-bowel bypass was the meth-
od of weight loss in 10 patients (18.52%).

The follow-up ranged from 13 to 56 months, 
with a median time of  22 months.

The average operation time was 90 minutes, 
which could considered a quick operative time for 
post weight loss augmentation mastopexy, because 
an assistant did some of the suturing, while the au-
thor dissected the contralateral breast.

No glandular resection was performed; only the 
skin was removed.

All patients had round cohesive silicone gel 
implants with microtexture and medium to high 
profile, depending on the patient’s preference, with 
some patients rejecting the prominent, fully pro-
truding breast mound for cultural reasons.

All were placed in the subpectoral plane. The 
volume of the implants ranged from 185 to 320mL. 
the average implant volume of the right breast was 
265ml, and that of the left side was 272ml. 

Video (5): Wound Closure.

Steri-strips were used to apply the dressings, and a surgical 
bra was applied.
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The average N- ST distance of the right breast 
was 28.3cm (range 26 to 38cm) and that of the left 
breast was 27.9cm. (Range between 25 and 37cm).

The mean NAC elevation of the right breast 
at 12 months postoperatively was 8.7 cm (range: 
5-15cm). Mean NAC elevation of the left breast 
at 12 months postoperatively was 8 cm (range: 
4-17cm).

The average N-IMF length of the right breast 
preoperatively was 8.4cm and that of the left breast 
was 8.07cm. Originally, the NAC was supposed 
to be about 4.5cm in diameter, but the final size is 
usually expanded to 5-6cm in diameter because the 
skin is inherently weaker in MWLP.

The immediate intraoperative N-IMF length 
was maintained between 5-6cm. Measurement of 
N-IMF distance 12 months postoperatively showed 
the following results: 34 patients (62.96%) showed 
an increase in N-IMF distance (0-1cm). 18 patients 
(33.33%) showed moderate increase (more than 
1cm-less than 3cm) of N-IMF distance; which does 
not affect the satisfaction rate of most patients. Four 
patients (7.4%) showed significant stretching of the 
vertical scar (>3cm), which required reoperation. 

Ten patients (18.52%) suffered early complica-
tion in the form of minor wound healing problems, 
all of which healed conservatively. No hematoma, 
no seroma and no serious implant exposure noted 
in the study.

Late complications involved reoperation in 4 
cases (7.4%) due to double-bubble because of sig-
nificant stretching of the vertical scar of the mas-
topexy. Moderate stretching of the vertical scar 
didn’t result in bottoming, so revision surgery 
wasn’t necessary.

No capsular contracture has occurred in the 
study to date. Also none of the studies patients pre-
sented muscle animation because MWLP are usual-
ly have muscle wasting due to possible nutritional 
deficiency.

Patient-reported outcomes:
Patients outcome data were collected from the 

clinical examination in the follow-up visits, and a 
WhatsApp interview with them (Breast-Q ques-
tionnaire was sent to the patients as a link, which 
was prepared using Office 365 application forms). 
Then, the patients’ responses were sent directly and 
separately to the application to be collected in the 
excel sheet form, where the statistical data were 
calculated. Overall, 92.59% of patients (n=50) re-
ported that they were “satisfied,” and 7.41% of pa-
tients (n=4) were “dissatisfied” due to poor esthetic 
outcomes.

Table (1): Shows the demographic data of the studied patients.

Total number of studied patients 54

Age (years):
Minimum
Maximum
Mean

Age Groups:
20-30
31-40
41-50

Weight (kg):
Minimum
Maximum
Mean 

Weight Loss (kg):
Minimum
Maximum
Mean

Morbid BMI:
Minimum
Maximum
Mean

Operating BMI:
Minimum
Maximum
Mean

BMI Group:
<19
19-25
26-30

Follow-up (months):
Minimum
Maximum
Mean

20
50
32.4

26 (48.15%)
18 (33.33%)
10 (18.52%)

43
86
67.24

37
70
49

39.7
54.7
44.9

20.4
29.7
26.6

0
20 (37.03%)
34 (62.97%)

13
56
22       

Table (2): Presents the volume of breast implant in the studied 
group.

Implant
size (ml)

Right
side

Number (%)
of patients

Left
size

Number (%)
of patients

185
195
225
250
265
285
300
320

4 (7.4%)
6 (11.1%)
4 (7.4%)
2 (3.7%)
16 (29.6%)
4 (7.4%)
6 (11.1%)
12 (22.2%)

0
6 (11.1%)
6 (11.1%)
8 (14.8%)
14 (25.9%)
4 (7.4%)
2 (3.7%)
14 (25.9%)
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Figs. (2-3): Show the clinical outcome of 2 cases in the study.

Fig. (2): Case (1): 36 years old female with grade 3 breast ptosis who 
lost 42 Kg after lab sleeve gastrectomy. 

Photos (A & B): Show the pre-operative measure of Right N-ST 
was 30 cm and 31 cm on the left. 

Augmentation mastopexy was done using 320cc round, semismooth 
Sebbin silicone implants placed at the subpectoral plane.

Photos (C & D): Show the postoperative results at 6 months and 
photos E & F show the postoperative results at 12 months with 
the nipple elevation was 9 cm on the right and 10 cm on the left. 

Fig. (3): Case (2): 36 years old female with grade 3 breast ptosis with 
asymmetry following loss of 41 Kg after lab sleeve gastrec-
tomy. 

(A and B): Preoperative photos show right N-ST was 28 cm and 25 
cm on the left. 

(C and D): Postoperative result at 6 months, and E and F postopera-
tive results at 12 months show Nipple elevation was 8 cm on the 
right and 5 cm on the left. After augmentation mastopexy with 
round, semismooth Sebbin silicone implants; the right side was 
285 cc and left 320cc placed at the subpectoral plane.

Table (4): Represented the Breast-Q result of the study.

The parameter The result 
(out of 100)

The breast before augmentation mastopexy
The breast 12 months after augmentation 

mastopexy
Nipples 
Pre-operative information during pre-operative 

consultation
Surgeon performance and preoperative

information
Medical staff assistance and behaving 
Office staff assistance and behaving
Physical activities
Intimate life
Psychosocial well-being

29.6
90.1

85.6
90.9

91.1

89.1
83.1
89.3
88.6
89.3

Table (3): Showed the pre-operative and post-operative breast 
measurements.

Breast
measurements
(cm)

Pre-operative     Post-operative

Right 
breast

Left
breast

Right
breast

Right
breast

ST-N:
Minimum
Maximum
Mean

NAC elevation:
Minimum
Maximum
Mean

N-IMF:       
Minimum
Maximum
Mean

26
38
28.3

5
13
8.4

25
37
27.9

4
14
8.07

21
23
21.3

5
15
8.7

 
0-1cm
1-3cm
> 3 cm

20
21
20.8

4
17
8

  
34 (62.96%)
18 (33.33%)
4 (7.4%)

N-IMF stretch 

(A)

(C)

(E) (E)

(C)

(A)(B)

(D)

(F) (F)

(D)

(B)
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Discussion

The goals of single-stage augmentation mas-
topexy are to elevate the nipple by resection of 
excess skin and to increase breast volume by 
placement of an appropriate breast implant. The 
procedure is associated with complication risks in 
MWLP ranging from minor wound healing prob-
lems to poor cosmetic outcome requiring revision 
[2]. 

Despite the complication risks, high patient 
satisfaction can be achieved if the procedure is 
properly planned and performed. Many plastic sur-
geons have described useful clinical tips to reduce 
the incidence of complications and overcome the 
unfavorable surgical outcomes of single-stage aug-
mentation mastopexy in MWLP. Rubin et al., [8]
described a technique of dermal suspension and 
parenchymatous reshaping of the breast by autoau-
gmentation from lateral chest wall tissue. Unfortu-
nately, this technique has two major disadvantages: 
Extensive intraoperative adjustment (time-consum-
ing) and long scars. Nghiem et al., [9] recommend 
not releasing the pectoralis to prevent long-term 
bottoming out in MWLP with poor skin quality. 
Various mesh materials and dermal matrices have 
been tried for additional support during augmenta-
tion mastopexy. The disadvantages of these materi-
als include the added cost of the product, increased 
operative time, and potential risk of extrusion or 
infection until revascularization [10,11].

In the present study, a well-established plastic 
surgery technique “single-stage augmentation mas-
topexy” was not investigated, but the study provid-
ed some useful clinical tips to elevate the nipple 
more than 4cm, as described by Beale et al., [12]
in single-stage augmentation mastopexy, without 
significant complications in postbariatric patients 
suffering from severe breast deformity.

Because of the loose connection between the 
breast parenchyma and the pectoralis muscle in 
MWLP, the author was able to easily wrap the 
breast parenchyma over the subpectoral silicone 
breast implant. In addition, the muscle atrophy in 
MWLP prevents significant muscle animation. No 
lower pole parenchymal resection was performed 
to push the implant further up and prevent signifi-
cant bottoming.

Small to medium sized, moderate to high profile 
breast implants were placed in the subpectoral pock-
et to reduce the additional volume and minimize 
the risk of stretching the vertical scar: The cause 
of secondary bottoming. Theoretically high-profile 
implants result in greater projection of the NAC, 
but also it causes greater distance from the NAC to 
the breast support base, which increases the force 
vector and may favor late ptosis. Moderate profile 
microtextured implants were usually used in the 
study, and for patients who asked for large volume 

augmentation, high profile implants with moderate 
volume were used, because large volume implants 
with poor elasticity of skin in MWLP will lead to 
definite ptosis. Lee et al., [13] retrospectively com-
pared the use of smooth and microtextured breast 
implants in 266 patients who underwent breast 
augmentation surgery and found that there was no 
significant difference between the two groups in 
terms of complication and reoperation rates. In the 
group with the smooth implants, 14.4% of patients 
experienced complications, compared toonly 8.2% 
in the group with the microtextured implants.

There is no doubt that skin changes which is 
related to age have a direct influence on the result. 
81.48% of the studied patients were in the age 
group 20-40 years, this reflected the good results in 
this age group.

Long T-shaped scars were avoided. The muscu-
loaponeurotic attachment of the pectoralis muscle 
was partially released along the inner quadrant of 
the IMF to prevent upward and lateral migration of 
the implant. This method is consistent with Coombs 
et al., [14], who advocate release of the inferior pec-
toralis muscle, but contrasts with the technique de-
scribed by Nghiem et al., [9].

Complication rate:
The complication rate of the present study was 

low (18.52%), which compares favorably with oth-
er published studies on single-stage augmentation 
mastopexy documenting an overall complication 
rate of 13%-36% [15,16].

Follow-up showed that the vertical scar 
stretched by 1-3cm. This change was noted mainly 
in the first 6 months after surgery. This finding is 
also consistent with Coombs et al., [13] who found 
that MWL patients are at increased risk for early 
postoperative ptosis or implant malposition during 
the first 6 postoperative periods.

Revision rate:
A review of the literature found that reopera-

tion rates for single-stage augmentation mastopexy 
ranged from 6.5% to 25.8% [17,18]. These numbers 
compare to a reoperation rate of 15.4% to 28% for 
primary augmentation alone [19,20]. Calobrace et 
al., [21] demonstrated that the reoperation rate was 
not significantly higher than the additive rate for 
performing the two procedures independently; it 
was 10.2% for mastopexy alone, comparable to 
the augmentation mastopexy of 13.3%. Spear [22] 
argued that the operative revision rate of a single- 
stage augmentation mastopexy is much lower than 
the sum of the two procedures.

The present study showed a revision rate of 
(7.4%), which compares favorably with the rates 
reported in the literature. Four patients required re-
operation because of double-bubble deformity. The 
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revision rate was noted in patients had the follow-
ing characteristics preoperatively: N-IMF distance 
was greater than 8cm, N-ST distance >35cm and 
patients with high delta BMI (change from maxi-
mum BMI to current operating BMI).

Xue et al., [16] found that revision was often 
performed in patients with massive weight loss be-
cause of the desire to change implant size.

Coombs et al., [12] found that there were two 
predictors of early postoperative ptosis: The age 
factor due to age-related changes in skin elasticity 
and a higher BMI at the time of surgery after mas-
sive weight loss.

The author can add three possible predictors of 
early postoperative ptosis: N-IMF distance >8cm, 
N-ST distance >35cm and patients who desire large 
implants.

The strength of the study is the longer follow-up 
period (up to 56 months), which showed acceptable 
durable results in terms of upper pole fullness and 
a lower incidence of bottoming out, as evidenced 
by a low reoperation rate (7.4%) and high patient 
satisfaction with their results.

Conclusion:
One-stage augmentation mastopexy is a safe 

procedure with acceptable results, and the compli-
cation rate is comparable to that of two-stage tech-
niques. The technique could be predictable and fea-
sible if adequate consideration is given to planning 
and surgical technique.

Preoperative planning should include adequate 
elevation of the NAC, and MWLP with grade 3 
breast ptosis should have realistic expectations of 
the technique.

The present study does not propose a new tech-
nique, but it extends the indication for single-stage 
augmentation mastopexy to MWLP that have grade 
3 ptosis with a N-IMF distance of no more than 
8cm.

Limited manipulation of the breast parenchy-
ma with the skin decreases the incidence of wound 
healing problems.

The use of a submuscular pocket provides ad-
ditional coverage of the breast implant in MWLP 
with low skin turgor and provides a more natural 
breast appearance.

The technique should be avoided in the fol-
lowing type of patients, and staged augmentation 
mastopexy should be performed in patients with an 
N-IMF distance greater than 8cm, ST-N distance 
greater than 35 cm, high delta BMI, in patients with 
significant asymmetry where symmetry should be 

achieved in the first phase and then symmetrical 
augmentation should be performed in a second 
phase, and in patients who desire large volume aug-
mentation.
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