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Breast Augmentation With  
Implants—Inframammary Approach
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Introduction

Over the last 20 years, considerable effort has been placed on 
re-evaluating breast augmentation and shifting the focus away 
from simply volumizing the patient to a more comprehensive 
approach to breast augmentation. Peer-reviewed articles and 
prior book chapters have already stressed the critical impor-
tance of thorough patient education and informed consent 
and defining breast augmentation as a “process.”1

It has become abundantly clear that we need to create 
well-informed and engaged patients who understand the 
limitations of their tissues and their responsibility to main-
tain good breast health, and to eventually replace their 
implants as both the implants and the patient age.2 Key 
considerations in breast augmentation should no longer 
focus on the “cup” size to be achieved,3 but rather on main-
taining adequate overlying tissue coverage, matching the gel 
fill with the feel of the breast, the management of patient 
expectations, and selecting a device and a procedure that 
will produce long-term stable aesthetic results. The inframa-
mmary fold (IMF) incision remains the standard to which 
all other incisions are compared. It provides the most direct 
access and clear visualization to the subglandular, dual-
plane, and subfascial pockets, with the potential for the least 
trauma and contamination. The anatomy of the IMF has 
been eloquently described and is a clear visual marker for 
defining the lower pole of the breast.4

Despite considerable literature on the benefits of an IMF 
incision, surgeon and patient concern remains about plac-
ing a scar on the breast. Hypertrophic scars can potentially 
occur anywhere on the body and may be the result of poor 
execution, patient biologic status, or both.5 Few data have 
been published on patient preference for scar location, but 
a well-placed and hidden inframammary scar is far less 
noticeable to most patients than a periareolar scar.

The last decade has seen the introduction of new silicone 
and saline breast implants on the worldwide market. The 
specific type of gel used allows some control over the gel 
distribution with the shell. Each device has clear benefits 

and trade-offs, but more important is the effect produced 
by each of these factors on the soft tissues of the lower pole 
of the breast over time and on the IMF in particular. This 
chapter will focus on primary breast augmentation through 
an inframammary approach. Special attention is drawn to 
the IMF anatomy and the surgical procedure, including sta-
bilization of the new IMF when indicated, and the short-
term and long-term management of the patient undergoing 
breast augmentation. 

Preoperative Evaluations and Special 
Considerations

With aesthetic breast procedures it is critically important that 
patients are permitted and expected to participate in the deci-
sion-making process, weighing the pros and cons of the risks and 
benefits of each choice. Patients do not always understand what 
they are told or may, in hindsight, feel as though their decision 
was not based on all appropriate information.6–9 Using a staged 
approach, surgeons and their staff may need to repeat various 
topics several times and require written documentation that the 
patient understands the choices offered. Once streamlined into 
a busy breast augmentation practice, this approach produces 
patients who understand, accept, and take responsibility for 
their decisions. Signing a single informed consent document 
before surgery does not always imply understanding.10 If pos-
sible, patients undergoing breast augmentation should be given 
a second consultation reassuring those patients who want to 
be part of the decision-making process that they will be given 
ample time to weigh all of their surgical and device options. It is 
most important that patients should be given sufficient oppor-
tunity to become well-informed, shared decision makers.2

Historically, breast implant selection was based on the 
subjective desires of both the patient and surgeon. Tech-
niques such as asking the patient to bring in a photograph 
to illustrate the type of breast she wants provides very little 
useful information from an operative planning standpoint. 
Similarly, the practice of stuffing implants into a bra can be 



4 SECTION 1  Breast Augmentation With Implant

extremely deceiving because this cannot simulate the stretch 
or fill of the existing breast and muscle tissue. Although each 
of these methods may contribute to a better understanding of 
the goals and desires of a patient, they are subjective findings 
that cannot compare with the capabilities of three-dimen-
sional (3-D) imaging technology. In addition, although many 
surgeons and patients also use the term desired base width, 
the actual base width is perhaps the most critical measurable 
dimension that affects the long-term outcome of a breast aug-
mentation. It is the combination of prioritizing the quantifi-
able measurements, while also ensuring adequate soft tissue 
coverage over all areas of the selected implant, that offers the 
potential for stable and enduring outcomes.11

The final implant selection should be based on objective 
tissue-based planning (Fig. 1.1A–D), matching the feel of 
the breast to the cohesivity, the viscoelastic properties of the 
device, and the aesthetic goals of a well-educated patient.12

3-D imaging technology has become an integral part of a 
comprehensive breast augmentation consultation. Preoperative 
simulations help create well-informed and engaged patients and 
their significant others. Several systems currently exist, includ-
ing Canfield Imaging Systems (Canfield Scientific, Parsippany, 
NJ) and Divina (AZ3 Technologies, LLC, United States, Gua-
temala, and Costa Rica). These systems have become increas-
ingly interactive, and unlike viewing other patients’ presurgical 
and postsurgical images, patients are given the opportunity 
to view their own possible outcomes before surgery. The 3-D 
technology reproduces the manual measurements previously 
obtained during the physical examination.

During the simulation, patients can view themselves 
from different angles and carefully examine their own 
anatomy, including existing asymmetries. The time spent 
with the patient can be invaluable in teaching what may 
be possible based on the patient’s specific anatomic land-
marks and soft tissues. Various volumes and projections of 
breast implants can be demonstrated with sensational accu-
racy. Asymmetries in volume and shape can be addressed 
and possibly reduced with the use of various devices (Fig. 
1.2A–C). Studies have demonstrated the precision of these 
systems in primary breast augmentation.13

The breast type is the key to selecting the fill of the 
implant. Looser, emptier breasts may be better suited to 
more elastic, less cohesive devices, where the implant is not 
required to shape the breast. Very tight breasts may ben-
efit from a more cohesive, less elastic gel that can produce 
shape over time. This is especially true for constricted base 
or tuberous breasts. Another way to select the implant type 
in breast augmentation is to use a gel fill that is similar to 
the feel of the existing breast parenchyma. The fundamental 
goal is the selection of breast implants that will prioritize 
long-term outcomes over short-term patient satisfaction.

3-D imaging technology is especially useful in determin-
ing the location of the IMF and incision planning. Through 
the simulation process, patients gain an understanding of 
why the width and height of a round implant or the height 
of a shaped implant matters. Implant selection needs to 
be based on the individual chest wall anatomy and desired 

outcome. Placing an implant too high or positioning the 
implant too low on the chest during a simulation can also 
demonstrate potential malposition deformities or explain 
the effect of an oversized implant over time (Fig. 1.3A–D).

The use of prophylactic antibiotics for procedures that 
breach the skin or mucosa is also recommended to prevent 
endogenous bacteria from reaching an implanted device for 
as long as the patient has a breast implant.38 Finally, patients 
undergoing breast augmentation will all continue to age, 
gain and lose weight, birth children, breastfeed, and even-
tually go through menopause. A close and enduring rela-
tionship with our patients ensures optimal results, sound 
breast health, and years of happiness for our patients and 
our practices. 

Surgical Techniques

Anatomy and Function of the Inframammary 
Fold

The IMF anchors the lower pole of the breast to the chest 
wall and can be almost absent in cases of severe hypopla-
sia of the breast. Cadaver studies through the 20th century 
described the IMF as a crescent-shaped ligament between 
the skin and the anterior surface of the pectoralis major 
muscle.14 The structure has further been described as both 
a ligamentous structure and a dense collagen network, 
functioning as a zone of adherence between the dermis and 
underlying pectoralis fascia.15,16

More recent cadaver studies have identified a network of 
fascial condensations that connect the deep muscle fascia 
to the anterior breast capsule—termed the triangular fascial 
condensation (Fig. 1.4) A second zone of horizontal liga-
ments arises from the deep fascia of the rectus abdominus 
to the Scarpa fascia and inserts into the inferior limit of the 
fold. The precise relationship between the inferior border of 
the pectoralis major muscle and the IMF has been further 
studied, and the actual IMF is visually identified approxi-
mately 2 cm below the inferior pectoralis origin.17

In addition to the central portion of the IMF there are 
medial and lateral inflection points of the IMF and these are 
located medially, where the breast meets the sternum, and 
laterally, where the breast meets the anterior axilla. Manual 
traction applied on the breast medially and laterally can eas-
ily identify the endpoints of the breast in a thin patient. 
More careful analysis may be required in patients with more 
body fat, because medially the two breasts may meet and 
laterally the breast may blend into the posterior axilla and 
back. The same maneuvers are used to more accurately cal-
culate the true breast base width.18 

Systems to Determine New Intramammary 
Fold

Biodimensional tissue–based systems, first introduced by 
Tebbetts,19 have been elaborated upon by numerous surgeons 
(see Fig. 1.1A–D). These systems are widely used because 
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they are suitable for a variety of both shaped and round 
devices; they include the High Five decision support system, 
defined by Adams20; the Akademikliniken Method, described 
by Hedén21; and the Randquist method.22 Newer published 
systems, including the ICE (implant dimensions, capacity 
of lower pole, excess skin required in lower pole) principle, 
attempt to simplify some of the more elaborate formulas.23

The common thread between the three leading systems is 
that the larger the base width–diameter, projection, volume, 
and lower ventral curvature (LVC) of the device selected, the 

longer is the nipple-to-fold distance required. The concept 
behind using the implant’s LVC (Fig. 1.5) is that this number 
can be used to help calculate the ideal amount of skin required 
between the nipple and the IMF. The LVC is calculated as the 
surface distance from the implant’s ideal nipple position down 
to the lower implant border. Several manufacturers are now 
providing this information for all of their implant models.24,25

Yet another system, the simplified evaluation system, 
is a preoperative assessment tool for determining the new 
IMF based solely on the vertical dimension of the implant, 

A

D
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C

B

• Fig. 1.1 (A) Base width (BW) to determine to diameter of the implant (breast base width [BBW] will be 
smaller). (B) Sternal notch to nipple (SN/N). (C, D) Anterior pull or stretch indication and soft tissue pinch 
indicate the quality of skin and soft tissue coverage (skin stretch). (E) Nipple-to-inframammary fold (N/
IMF) measurement to select implant BW and determine where to place the IMF incision. Nipple to fold on 
stretch N/IMF.
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not on the breast base width or volume of the implant.26 
The authors also do not adjust their calculations for varying 
implant projections. This system does not account for the 
lower pole skin stretch or compliance, and there are known 
long-term consequences of placing a high projecting, larger 
volume implant into a looser skin envelope.27

Many approaches support the logic of preoperatively calcu-
lating the planned IMF location based on (1) the base width, 
height, or diameter and the projection of the selected implant; 
(2) the quantity of gland and parenchyma present; (3) the quality 

of tissues and skin stretch; and (4) the shell and viscoelastic prop-
erties of the selected device. All preoperative marking systems 
must take into account these variables if they are to produce 
predictable long-lasting outcomes. Measurements of the exist-
ing nipple-to-fold distance should always be taken on stretch to 
stimulate the effect of the implant on the tissues (Table 1.1).

Finally, not all implants perform the same way over time. 
Smooth round gel implants can vary in the degree to which 
they descend and stretch the skin and capsule of the lower 
pole over time. This is due in part to their smooth surface, the 
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• Fig. 1.2 Vectra 3-D planning and simulations. (A) Preoperative 3-D image. (B) Preoperative assessment. 
(C) Preoperative 3-D image.
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viscoelastic properties of the gel, and the thickness of capsule 
generated in response to the shell characteristics. Care should 
be taken with some of the newer, softer, more viscoelastic gel 
implants with smooth surfaces to control the pocket dissection 
and specifically reinforce the IMF if lowered, to avoid inferior 
malposition. A good general rule, however, is that if the calcu-
lated nipple-to-fold distance for the planned implant is greater 
than the patient’s preoperative nipple-to-fold distance, the IMF 
needs to be lowered and reinforced. If the fold requires lower-
ing more than a centimeter, with the exception of constricted 
base breasts or tuberous breast deformities, a smaller volume 
or base width implant may need to be selected. Perhaps most 
importantly, if the fold is lowered, it should always be fixed 

with a layered repair. The final breast position and lower pole 
contour are not usually realized until at least the 6-month visit 
and perhaps at 1 year in some patients (Fig. 1.6A–E). 

Pocket Location

The pocket location has been determined preoperatively 
and emphasizes the importance of preserving adequate soft 
tissue coverage. The subglandular pocket can be considered 
based on objective measurements of a soft tissue pinch of 
greater than 2.0–3.0 cm at the upper pole, which should 
provide adequate coverage of most implants. The selection 
of an implant that contains a higher percentage of gel fill or 

A
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• Fig. 1.3 (A, B) Vectra 3-D simulation implant too high. (C, D) Implant too low.
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a more cohesive implant with higher viscoelastic properties 
may also help prevent excessive visibility and rippling in this 
pocket. The subpectoral pocket has been further defined and 
described by Tebbetts and others as the dual-plane pocket. 
The benefits of the dual-plane pocket include added muscle 
coverage superiorly, which may allow for more choices in 
implant style and gel fill. The various dual-plane I, II, and 
III pockets provide a wide range of surgical options that 
can be tailored to the specific soft tissue envelope of each 
patient.28 Finally, the use of the subfascial pocket has been 
described, and, although more popular from a transaxillary 
approach, this pocket can be developed through an inframa-
mmary incision. Anatomically, the fascia is often less than 
1-mm thick at the inferior aspect of the pocket and dissec-
tion in this plane through the IMF incision may be more 
likely subglandular.29 

Preoperative Markings

The very minimum that should be marked on the patient 
preoperatively is the location of the existing IMF, the 

location of the planned IMF incision (may be the same 
or lowered), its length, and the width and height of the 
selected device for each side. Implant selection using tis-
sue-based planning and 3-D simulation should result in 
a single device selected for the augmentation procedure. 
Complex chest wall or breast asymmetries or revisions 
may require ordering more than one device for a planned 
procedure, but careful preoperative assessment can 
reduce the need to order excessive numbers of implants. 
Changes in the preoperative plan, or not having a plan 
with respect to the final implant base weight, volume, 
projection, and gel fill will affect the correct location of 
IMF placement. Measurements may be rechecked the day 
of surgery, but implant selection should be completed 
whenever possible during the final consultation visit to 
avoid the need to alter markings on the day of surgery, 
especially intraoperatively.

A surgical planning sheet (Fig. 1.7) is finalized in the 
office and brought to the preoperative holding area for 
each patient. All of the specific implant information for the 
patient is available, including information on the selected 
implants, the device measurements, location for the new 
IMF and any adjustments needed, and any information 
about old devices in the case of a revision procedure. The 
planning sheet can be used to help streamline the preop-
erative markings and the ordering of implants for each case 
(Fig. 1.8A–C). 

Positioning the Patient

Patients are placed on the operating table in the supine posi-
tion. Arms can be positioned and secured to arm boards 
or folded across the lower abdomen, depending on surgeon 
preference. The positioning should allow access for the 

• Fig. 1.4 Diagram of sagittal section demonstrating the anterior and 
posterior breast capsule, ligaments, and triangular fascial condensa-
tion. (Reprinted with permission from Maclin II, M., Deigni, O., Bengtson, 
B., 2015. The laminated nature of the pectoralis major muscle and the 
redefinition of the inframammary fold: clinical implications in aesthetic 
and reconstructive breast surgery. Clin. Plastic. Surg. 42, 465–479.)

LVC= Lower Ventral Curvature of the implant

• Fig. 1.5 Lower ventral curvature (LVC) of the implant.
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   Comparison of Systems Used to Identify the Inframammary Fold Position

System Measurements Formula Fudge Factors-limitations Round/Shaped

Hedén 	•	 	Implant	base	
width/diameter 
and projection 
determine the 
location of new 
IMF

	•	 	N/IMF	=	LVC	
+ Distance 
to be added 
for additional 
glandular tissue

	•	 	Akademikliniken	
method: NM with 
arms up-½ implant 
height	=	Distance	in	
to lower IMF LVC + 
N to ILP−½ implant 
height	=	New	length	
required

	•	 	LVC	=	Lower	ventral	
curvature of the implant 
(point of maximum 
projection to implant lower 
border (ILB)

	•	 	Considers	aesthetic	
outcome over time and 
variable effect of gel fills on 
final outcome

	•	 	Can	be	used	for	
both round and 
shaped: 50:50

Malucci ICE 	•	 	Implant	height	
and projection 
determine location 
of IMF

	•	 	Existing	N/IMF	on	
stretch	=	Capacity	
(C)

	•	 	I−C	=	E
	•	 	I	=	Implant	

dimensions 
(height/2 + 
projection)

	•	 	C	=	Capacity	of	
lower pole

	•	 	E	=	Excess	skin	
required in lower 
pole

	•	 	Considers	aesthetic	
outcome over time and 
proportion of upper to lower 
pole fill

	•	 	Implant	characteristics	
(height and projection), 
breast base width, and N/
IMF on stretch determine 
amount of skin that must be 
recruited

	•	 	Can	be	used	for	
both round (50:50) 
and shaped (45:55)

Tebbetts Adams 
High-Five

	•	 	Implant	base	
width determines 
location of IMF

	•	 	Implant	case	width	
determines N/IMF 
distance:
200	=	7.0
250	=	7.5
300	=	8.0

	•	 	Critical	relationship	between	
the breast base width and 
N/IMF

	•	 	Implant	volume	and	
projection determine effects 
on tissues over time

	•	 	Can	be	used	for	
both round and 
shaped devices

Randquist 	•	 	Base	width	of	
implant and tissue 
characteristics

	•	 	Implant	base	width
11.0	=	7.5	cm
11.5	=	8.0	cm
12.0	=	8.5	cm
0.4 cm upper pole 

+ 0.5 cm
Tight envelope + 

0.5 cm
Loose skin/paren-

chyma – 0.5 cm

	•	 	Requires	measurement	of	
existing N/WF on maximum 
stretch

	•	 	Precise	pocket	dissection	
and IMF repair to maintain 
implant position over time

	•	 	Round	and	shaped
	•	 	Works	best	with	

highly cohesive gels 
that expand lower 
pole over time

Bouwer et al. 	•	 	Uses	Pythagorean	
theorem to 
determine location 
of IMF

	•	 	α2 + β2 + γ2

	•	 	α	=	½	implant	
height

	•	 	β	=	Implant	
projection

	•	 	γ	=	Areola-to-IMF	
distance in cm

	•	 	Based	on	average	areola	
diameter of 4 cm, and 
average breast thickness of 
2 cm

	•	 	Standardized	system	with	
limited regard for tissue 
characteristics and long-
term aesthetics

	•	 	Round	only

Atiyeh et al. 	•	 	Simplified	system	
uses calculated 
change in 
nipple position 
preoperatively + 
implant width or 
height

	•	 	SN-N1	=	Measured	
with arms at side

	•	 	SN-N2	=	Measured	
arms	horizontal

	•	 	½	implant	vertical	
height– round LVC: 
anatomic

	•	 	New	IMF	determined	by	
change in nipple position + 
½ implant height.

	•	 	Lowers	both	IMFs	the	same	
distance and may lead to 
significant malposition over 
time

	•	 	Can	be	used	with	
both round and 
shaped

ILB, Implant lower border; ILP, implant lower pole; IMF, inframammary fold; LVC, lower ventral curvature; N, nipple; SN, sternal notch.

TABLE 
1.1 
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surgeon, who may be standing or sitting, and also take the 
tension off the pectoralis muscles. 

Prepping and Draping

The patient is prepped and draped in usual sterile fashion; 
solutions for prepping include povidone-iodine (Beta-
dine) and chlorhexidine, and use depends on surgeon 
preference. A Tegaderm (3M, St. Paul, MN) is placed 
over both nipple–areola complexes on all patients to 
reduce the risk for bacterial contamination from endog-
enous breast flora.30 

Pocket Dissection Technique

After the incision is made through the skin with a blade, the 
rest of the pocket dissection is performed with electrosurgi-
cal cautery. The use of cutting cautery with a Colorado tip 
(Stryker Corporation, Kalamazoo, MI) and an electrosurgi-
cal unit (ValleyLab Force FX, Medtronic Covidien, Minne-
apolis, MN) or an electrosurgical cutting device set to blend 
mode are both acceptable as long as the dissection is per-
formed using prospective hemostasis and maintaining a dry 
field. Pocket dissection is facilitated by the use of adequate 
lighting with either a lighted fiber-optic retractor (Tebbetts 

E

D

BA

C

• Fig. 1.6 Maintenance of IMF position over 10 years. (A) 3 weeks, (B) 1 year, (C) 3 years, (D) 5 years, (E) 
10 years.
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Fiberoptic Retractor, Black and Black Surgical, Tucker, GA) 
or a headlamp to ensure complete, prospective hemostasis 
throughout the entire pocket dissection.

If creating a dual-plane pocket, the administration of a 
short-acting muscle relaxant by the anesthesiologist helps 
facilitate dry pocket dissection and the pocket is developed 
within the markings placed for the selected device. Control 
of the IMF begins as soon as the skin incision is made. If 

the existing fold was not intentionally lowered, dissection 
should protect and vector away from the horizontal fibers of 
the IMF. Avoidance of any downward retraction of the IMF 
by the surgeon or the surgeon’s assistant may help reduce 
the risk of overdissection of the IMF. When a new fold has 
been deliberately designed lower than the original fold, care 
should be taken not to move the existing fold farther than 1 
cm inferiorly. The exception to this understandably includes 

• Fig. 1.7 Planning sheet.
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patients with constricted-base breasts or tuberous breasts 
where the ligamentous attachments of the IMF are being 
deliberately disrupted.

Once deep to the pectoralis major, dissection is con-
tinued superiorly to the upper limits for the dissection 
marked on the skin (Fig. 1.9A–C). This determines the 
height of the pocket. Dissection is carried medially, 
releasing only accessory fibers as needed, toward the ster-
num. Inferiorly, the pectoralis major attachments may be 
released from the ribs along the fold. Extreme care should 
be taken to create a precise pocket, especially laterally. 
Dissection laterally should be just to the limits of the 
skin markings that define the breast implant width so the 
device can fit securely and comfortably and lie flat within 
the pocket.

With the increasing use of smooth surface implants world-
wide, care should be taken to avoid the potential for inferior 
and lateral displacement over time. Implant surfaces affect the 
development of a specific capsule response, and some implant 
surfaces produce very thin capsules, creating even more lower 
pole and lateral stretch. Steps should always be taken to dis-
sect the lateral pocket incrementally, so as not to overdissect. 

Pocket Irrigation

Considerable published literature exists on the need to insert 
a breast implant atraumatically. It is equally important that 

A
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• Fig. 1.8 Preoperative markings. (A) Base width and height. (B) 
Marking the new inframammary fold on stretch. (C) Completed preop-
erative markings.

A

B

C

• Fig. 1.9 Intraoperative dissection technique and closure. (A) Incision. 
(B) Dual-plane I pocket dissection. (C) Setting the new inframammary 
fold.
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steps be taken to reduce the risk of bacterial contamina-
tion of the pocket. Everyone present in the operating room 
must be familiar with the proper handling of an implantable 
device. Implants may be soaked in an appropriate triple-
antibiotic and povidone-iodine solution or povidone-iodine 
and saline with at least a 50:50 concentration, which can 
be injected by the surgeon through the sterile container lid 
of the implant package. The pocket is irrigated with the 
same irrigation solution. In 2017 the U.S. Food and Drug 
Administration lifted its 11-year ban on the use of povi-
done-iodine in contact with breast implants, allowing one 
of the implant manufacturers (Allergan Inc., Irvine, CA) to 
change their labeling and directions for use. It is advised 
that gloves must be changed before handling the implants. 
Drains in most cases are not needed. 

Implant Insertion

Techniques should be used to insert the implant with the 
least amount of manipulation, minimizing the need to 
remove and replace the permanent implant. Although some 
surgeons use sizers to check their pocket dissection, the 
use of sizers to determine breast size or shape should not 
be necessary if implants were selected preoperatively. Pub-
lished guides provide additional steps to further reduce the 
potential for implant and pocket contamination, such as 
the 14-Point Plan proposed by Deva and Adams. Although 
the precise cause and classification of breast implant–associ-
ated anaplastic large-cell lymphoma (BIA-ALCL) remains 
unclear at the time of this writing, the role of bacterial con-
tamination in the cause of both capsular contracture and 
more serious conditions surrounding a breast implant have 
been well demonstrated.31,32 

Closure and Setting the Inframammary Fold

The location of the IMF, which was determined preopera-
tively, should be closed in a manner that provides long-last-
ing stability. The technique of wound closure is particularly 
important because a multilayered closure helps maintain 
a secure and sterile pocket. Setting the fold carefully also 
anchors the incision to the chest wall in the precise location 
selected. If secured carefully, the resulting scar will remain 

well-hidden in the new or existing IMF. The closure should 
secure the superficial Scarpa fascia to the underlying deep 
fascial layers with either a permanent or absorbable suture. 
The repair should include a minimum of three or four lay-
ers.33,34 Careful closure of the IMF creates a natural appear-
ing fold where the skin of the breast joins the skin of the 
upper abdomen. The fixation of the IMF is especially criti-
cal after being lowered more than 1 cm, as in constricted or 
tuberous breasts, and when selecting smooth gel implants. 

Postoperative Care and Expected Outcomes

Postoperative regimens vary by surgeon preference, but the 
avoidance of hematomas, wound problems, and implant 
malposition require that we provide detailed instructions 
to our increasingly active patient population. Patients are 
encouraged to resume most daily activities within 24–48 
hours, including showering and driving a car. Caring for 
small children and pets that requires lifting and chasing 
should be avoided for several weeks. Narcotics are gener-
ally not prescribed, or necessary, for the great majority of 
patients. A return to any exercises that produce a shearing 
force to the breast, such as running, chest muscle weight 
training, or jumping, should be avoided for at least 6 
weeks.35 Preferences for the various sports bras and under-
wire-style bras should be left to the patient as long as they 
are supportive and comfortable. Wearing a supportive bra 
for at least 4–6 months, if not longer, is recommended.36,37

Silicone gel breast implants are not lifelong devices. 
Patients should be followed at 6 months and 1 year and 
then encouraged to follow up with their surgeon every 2 
years. These visits can be short follow-up appointments that 
provide the surgeon the opportunity to observe long-term 
outcomes with specific implants and techniques.

Patients should be instructed to avoid the risk of endog-
enous bacterial infections, including prophylactic antibi-
otics for procedures that breach the mucosa. They also 
should be advised to seek appropriate medical treatment 
of any bacterial infection. Patients with implants should 
be encouraged to continue their annual breast screenings 
for cancer and follow up with their plastic surgeon every 
2 years. 
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CASE 1.1

Preoperative images are presented of a 42-year-old mother of two. Primary breast augmentation was performed with cohesive 
implants through IMF without the need to lower the fold (Case 1.1A–C). Postoperative images at 5 years demonstrate IMF stable 
position (Case 1.1D–F). Postoperative images at 9 years demonstrate maintenance of IMF position (Case1.1G–I).
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C
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Case Examples 
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CASE 1.1-CONT’D
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CASE 1.2

Preoperative view obtained of a 24-year-old with unilateral hypoplasia of the right breast. IMF position was determined preoperatively 
based on the dimensions of the selected implant and anticipated final position (Case1.2A–C). Early postoperative images at 4 weeks 
demonstrate lowered and fixed IMF, which initially appears low on the breast and chest (Case 1.2D–F). Postoperative images at 10 
years demonstrate lowered and fixed IMF with stability (Case 1.2G–I).
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CASE 1.2-CONT’D
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CASE 1.3

Complex congenital chest wall deformity was imaged in a 30-year-old patient with nail-patella syndrome and breast asymmetry (Case 
1.3A–C).	Preoperative	planning	includes	3-D	simulations	to	analyze	chest	wall	deformity	and	degree	of	asymmetry	(Case	1.3D,	E).	
Postoperative results at 3 years are shown in Case 1.3F–H. Postoperative images at 10 years demonstrate benefits of natural weight 
gain to achieve better soft tissue coverage and softening of visible edges. Alternatively today, fat grafting would be recommended to 
provide better symmetry and improve natural appearance (Case 1.3I–K).
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CASE 1.3-CONT’D
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CASE 1.4

A 22-year-old nulliparous woman presented with hypoplasia and mild asymmetry. A cohesive round implant was selected 
preoperatively using biodimensional planning and the final incision designed to fall within the new IMF location (Case 1.4A–C). A 
2-year postoperative breast augmentation is shown with the fold lowered 2 cm and fixed with deep sutures to the Scarpa fascia (Case 
1.4D–F).
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Management of Complications

Breast augmentation complications can be divided into sur-
gical complications and implant-related complications. The 
early surgical complications include hematoma, swelling, 
pain, infection, and obvious early malposition. Hematomas 
are quite rare with the adoption of techniques that elimi-
nate blunt, blind dissection. The leading drivers of implant-
related complications include revision for size change, 
malposition, visibility and palpability, and capsular con-
tracture. Revision for size change can be almost eliminated 
by creating a well-educated patient who participates in the 
implant selection process and is held accountable for those 
decisions. Despite precise surgical techniques and planning, 
malpositions and capsular contracture may occur over time. 
Patients should be advised that a revision procedure will not 
take place until at least 6 months to a year after surgery, 
allowing implants to settle and early asymmetries to dissi-
pate. The financial arrangements for procedures required to 
correct complications should be spelled out before surgery 
to avoid any potential conflicts after surgery.36,37 

Secondary Procedures

All patients will eventually undergo a revision breast aug-
mentation or explantation because no implant lasts a life-
time. The goal in breast augmentation is to obtain at least 
10 years and hopefully slightly longer before a revision is 
required. With the addition of in-office high-resolution 
ultrasound, patients can be followed with more accuracy.

It is recommended that any revision for capsular con-
tracture or rupture include a complete capsulectomy, if 
possible, to avoid placing a new implant in a potentially 
contaminated pocket.38 Revisions for size change, either 
larger or smaller, should include a frank discussion con-
cerning the long-term effects of the device long term on the 
pocket and breast parenchyma. Eventually, many patients 
elect to remove their implants completely and may choose 
to undergo a mastopexy or fat transfer or simply explant 
without replacement. 

Conclusion

Breast augmentation surgeons have the undeniable poten-
tial to produce long-lasting beautiful results with extremely 
low revision rates. Implant selection for each patient should 

be uniquely modified to match the patient’s soft tissues 
measurements, type of breast parenchyma, and desires. The 
choice of pocket is defined by the soft tissue coverage and 
preference of the surgeon. When necessary, the IMF needs 
to be adjusted; if the implant is lowered accurately and set 
predictably, the scar should remain well hidden and stable. 
The surgical procedure begins with marking the patient for 
the preselected device, and, intraoperatively, precise steps 
are taken to minimize bacterial contamination of the device 
and pocket. Finally, the long-term care of the patient with 
breast implants should adhere to the same guidelines as 
patients with any other implanted prosthetic device.

PEARLS FOR SUCCESS

	•	 	The	process	of	patient	education	needs	to	be	
comprehensive, allowing patients to become well 
informed and engaged.

	•	 	Informed	consent	is	more	than	a	single	document	to	be	
signed before surgery.

	•	 	Implant	selection	for	each	patient	should	be	
uniquely modified to match the patient’s soft tissue 
measurements, type of breast parenchyma, and desires.

	•	 	The	choice	of	pocket	is	defined	by	the	soft	tissue	
coverage and preference of the surgeon but plays an 
important role in the shape and look of the implant and 
breast over time.

	•	 	Lowering	the	IMF	should	be	considered	when	
necessary to create an ideal relationship between the 
implant volume, breast implant base width and N:IMF 
distance.

	•	 	The	surgical	procedure	begins	with	marking	the	patient	
for the preselected device; intraoperatively, precise 
steps	are	taken	to	minimize	bleeding	and	any	bacterial	
contamination of the device and pocket.

	•	 	An	adequate	layered	repair	of	the	IMF	is	crucial	to	
create a stable and accurate platform for the lower pole 
of the implant.

	•	 	The	postoperative	management	of	the	patient	should	
include the use of support bras and limited upper body 
exercise based on surgeon preference but should 
avoid activities that could produce muscle injury or an 
expansion of the pocket.

	•	 	Patients	should	be	encouraged	to	continue	
their recommended annual breast screening as 
recommended by the American College of Radiology.

	•	 	The	long-term	care	of	patients	with	breast	implants	
should adhere to the same guidelines as patients with 
any other implanted prosthetic device. Patients should 
be advised to schedule routine follow-up examinations.
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