Breast Augmentation
by Marissa M.]. Tenenbaum, MD & Terence M. Myckatyn, MD

Breast augmentation

is a safe procedure

that has remained very
popular among American
women. Careful patient
selection and thoughtful
perioperative planning
enables aesthetic breast
augmentation.

Introduction

Accordingto the American Society of

Plastic Su rgeons website, over a quarter
of a million breast augmentations were
p(‘rform(‘d in 2004. This was a 24%
increase over the number performed in
2000, making breast augmentation the
second most frequent cosmetic surgical
pmccdurc pcrfm'lmc.(l on women and

third most common overall. After the
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FDA |J|act?d a moratorium on the use
of silicone implants in 1992, interest
in breast augmentation rapidl_\_' declined
secondary to fears associated with
autoimmune disorders. However, interest
in breast augmentation has steadily risen
over the last decade. This is Iikt‘l}' in part
due to newimplants, new procedures and
the recent explosion of media coverage

of cosmetic procedures. This coupled
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Target Audience
The Breast Augmentation review is intended for
family physicians, general internists, obstetricians

and gynecologists,s and general surgeons.

Educational ObjectiVes

:_lﬁcr reading this article, the physician should:

1) understand the 1{fﬁércm .\'ur':;h'uf .Jpprmn'hcx_ﬂ:r
breast augmentation;

2) understand the three pfunea‘ 1‘Jf-fmpfunf pf{u':.'m{rnr
and how patient characteristics determine placement;
J’) Hﬂlh’r.\'f(]’ﬂl! fh(,' most commaon I-!T]Pj(ﬂ'lf {i}"(’\'
and current state of silicone implants in the United

States.

Linkage

Many general practicioners, obstetricians and
‘{LI'J'TL’(TJIHEF..H.\' {fﬂlf ”emrmf .ﬁ'l”'ll‘it'l}n.\' “'f.”l treat women
who have undergone augmentation mammaplasty or
who desire to do so. This article presents a general
overview :_:,!' breast augmentation for the physician
so that (s)he will be better suited to care for these

women.
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with a desire of American women to keep
pace with an evolving standard of beauty
likely means that breast augmentation
will continue to be among the most often

performed cosmetic procedures.

Preoperative Evaluation

An}' paticnt prcst‘nting for a breast
augmentation should first be evaluated as
any other surgical patient would be. A
thorough history and physical exam are
essential.  Patients interested in breast
augmentation tend to be younger and
healthier than a typical surgical patient.
Any health problems much be adequately
addressed betore undergoing gclw.ral
anesthesia. Age, medical, psychiatricand
surgical history, personal or family history
ofbreast disease witha particular emphasis
on prcopcrati\’c mammography must be
evaluated and are essential information.

Evaluation spt‘(‘if‘i(' to the r{‘qucst(‘d
procedure is also done. A thorough
understanding of the patient’s goals is
imperative. Some surgeons ask that
patients review p]wtf}graphs of other
womenwho have had breastaugmentation
to determine their desired endpoint
in regard to size, shape and position.
Other surgeons may ask for a desired cup
size. Whatever the surgeon’s particular
preference for determining goals, this
communication is of utmost importance
\thn I'}]ﬂnning f()r S].lrgl:]’}".

Athorough physical exam is essential
to successful breast augmentation. An
evaluation should consist of an overall
evaluation of the paticnt’s ﬁgur(‘ in mgard
to proportion and height. A breast
oxXam SI]OU]d note Skin thi{:kn(.‘.s.‘i and
elasticity, breast parenchyma attributes
such as amount, density, degree of
ptosis, asymmetry, nipp]e position and
symmetry, base width and location
of the inframammary fold (IMF).
Measurements are also taken and include
chest circumference, base width, nipple-
IMF distance, sternal notch to nipple
distance and a pinch test which gives
These

an estimate of skin thickness.

are an [)I)jucti\-'c method to
quantify size, position and
asymmctrics.

After an assessment has
l'}(_‘('_‘n l‘nadc, tI'lL']'(_‘ are l‘l]u'tiplc
decisions that the surgeon
will make. These decisions
are based on safety, patient
Pr(_'fl'l'cn(_'t‘ as \\'(_’]] as .‘il."_gc(]n
They

il]t‘]ll(lt‘ t]'l(‘.‘ appr(}ach or

expertise/p reference.

incision location, the plane
of implant placcmunt and the

implant style.

Surgical Approaches
There are four basic
approaches that will be
{liSCUSSCd, infl’an‘lan‘ln‘lal'}-‘
fold, periarcolar, transaxillary

and transumbilical (Figure 1).

Each technique has associated
risks and benehts and the
decision is based on patient characteristics
an(l (lCSi]'(‘.‘S ﬂl']d surg(_‘on Pr{_‘f‘crcn{.‘&

An inframammary fold (IMF)
incision (Figure 1A) is very versatile and
offers excellent exposure regardless of
imp]ant type or plam‘ of placcnmnt. Itis
best used in patients with an appropriate
base width and slight ptosis so that the
scar is hidden in a deep crease below the
breast. In patients that need adjustment
of the IMF position, incision placement
canbe precarious and needs to be carefully
planned to lic at or just above the fold.
Man)-' patients fear that the scar will be
most visible with this approach. When
using a saline implant the incision can
be as small as 2-3 cm and is usually well
hidden.

A periareolar incision is also very
popular (Figure 1B). Some plastic
surgeons feel that this is the most versatile
a]Jpr()ach. It offers excellent exposure
regardless of implant type or plane of
placement and is the best choice when
lowering of the IMF is necessary or when
aconcurrent mastopexy is indicated " If

apatient hasaverysmallarcola, exposure

is compmmiscd making this an inferior
choice. The scar is visible on the breast
mound. [f the paticnt has a very light
arcola or a propensity for hypertrophic
scaringthis isnotawise choice. However,
in many patients, after the scar matures
lt ]\ \\"C” L'[)l]CL‘al(.‘(] al()ng th(_' L‘(lg(_‘ ()f th(_‘
areola. There has been some evidence
to suggest that future lactation may be
compromised, or that infection risks
are slightl}_' highur with this approach, SO
patients should be counseled about this
Pr{?{ }I e rati Ve l}'

An axillary incision (Figure 1C)
is ideal in paticnts with a breast that is
positioned very high on the chest wall
and does not need any movement of her
IME. It is an attractive choice in that the
scar is hidden in the axilla and is often of
very good quality. It does not necessitate
endoscopy but placement can be aided
with this technique. It has been reported
that the ]Jrocedure is more precise when
endoscopy is utilized’. Patients should be
informed that due to the disruption in
the axillary plane, a tuture sentinel lymph
node l}i(l}’)b})’ is not possi])lt‘ should the}'

everneed oneand instead a formal axillary
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dissection would be
required.
The

umbilical

trans-
en-
d(lsct)pic appr()ach
1D) is
bit

controversialam ong

(Figure

actua“}' a

plﬂsti(.‘ SLlrgL‘()IIS.
The

advantagc is a tiny

obvious

scar hidden in the
patit‘nt’s umbilicus.
The obvious dis-

ad\'antagc is less

exposure, less
L‘{lntr(}] aver
bleeding and

position of the
This

ﬂP]) r()ach 15 [)(_‘St

implant.

suited for a patient who does not require
movement of the IME, desires no scar on
the breast or in the axilla and is receiving
a saline imp]ant since a silicone implant
will not pass through the endoscopic
tunnel. It can be utilized in suhglandu]ar
or submuscular planes, although many
authors feel that that submuscular ])lam‘
is significantly more difficult and prone
to im])lant nmlpositi(ming. While there
are many surgeons who feel that it is an
infl_']'i(]]_ appr{m(.‘ll t]‘u_‘r(_‘ Are somoe thﬂt f{_‘t‘l
with proper trainingitisauseful tool in the
armamentarium of breast augmentation
surgeons’. This approach is likely going
to remain p()pular due to the limited
scarring and has certainly been shown
to be safe and effective in a well selected

patient population.

Plane of Implant Placement
There are three planes of implant
placement that will be discussed.
Subglandular, submuscular and dual-
plane (Figure 2). The most logical choice
and the oldest method is a subglandular
plane (Figure 2A). This is where the
implant is placed directly below the breast
parenchyma above the pectoralis muscle.

Figure 2: Diagram of plane of implant placement.
A. Subglandular placement in which the implant is placed directly beneath breast
parenchyma and above pectoralis major muscle.
B. Submuscular placement in which the implant is placed below the pectoralis major muscle.
C. Dual-plane placement in which the implant is placed beneath the pectoralis major muscle
superiorly and beneath the breast parenchyma inferiorly.

This technique works best when the
patient has ample soft tissue to cover the
imp]ant An ideal candidate is one with a
large breast volume, glandular ptosis and
amp]c skin ]axit}' as may be seen in many
postpartum patients. In thin patients, the
implant may bevisible underneath the skin
and is not recommended if the superior
p()lc skin pim.‘h thickness is less than two
cm. There is also extensive evidence
to S]l(}\\' that Sul)glﬂn(]ular P](‘l(.‘clncnt
places the patient at much higher risk for
capsular contracture, a complication that
will be discussed later’. The subglandular
planc is also inferior to the submuscular
plane in regard to interference with
mammogmphyr" 2,

Submuscular implant placement
has the advantage of decreased capsular
contracture as well as decreased implant
visibility. Total muscle coverage consists
of placing the implant below the
pectoralis major muscle as well as the
serratus anterior muscle and the anterior
rectus sheath. This was initially done
to decrease visibility, palpability and
This had the

drawback of inferior lower pole shape

(rapsular contracture.

and long tern superior migration of the

implant. Currently, this plane is usually

reserved for breast reconstruction
after mastectomy. When submuscular
placement is discussed, this generally
refers to placement under the pectoralis
muscle superiorly but in the lower portion
of the breast the implant is subglandular
and is referred to as partial submuscular.
Advantages of this technique include a
decreased rate of capsular contracture,
less superiorimplantvisibility and rippling
a]l(] iln])r‘()\‘cd a(‘(.'ul'ﬂc-\_" Ufl‘nalnln()gl"a]]h}i
However, the trade-offis distortion of the
breast with contraction of the pectoralis
muscle as well as less control over final
breast shape.

Dual plane augmentation is a
n]()(]iﬁ{..‘ati{}n (]i‘ SUI’)IT]LISCU]&[' plat.‘{.‘.n‘lcnt.
According to Tebbetts, it combines the
benefits of decreased capsular contracture
and decreased superior implant visibility
with greater control over the imp]ant-
soft tissue relationship, especially in
the lower pole. He states that a dual
plane augmentation is one in which the
imp]ant simultam‘.{}us]}' liesintwo plancs,
partially behind the pectoralis muscle and
partially behind the breast parenchyma.
The key difference between a dual plane
and a partial submuscular implant is

that a subset of pectoralis major origins
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are tota“)' divided to alter the implant-
soft tissue dynamic®. The muscle fiber
()rigins a](mg the IMF are divided and a
subglandular dissection is performed to
ﬂ“()\\" th(.‘ I']'lu.‘i(_'l(:‘ to \it in da maore HUI]L‘]—i{]]_
location and the implant to lie partially
behind the muscle and partially behind
the parenchyma. The only trade-off
:lppt?a rs to I]L‘ th(_' ])(}tcntiﬂl l.()r il‘l(:l'(_‘ast'.(l

palpability of the implant inferiorly.

Implant Style: Saline vs.
Silicone Gel

There are several implant variables.
‘['ht‘_\_' include fller material, size or
volume, shape, and surface or shell
texture. (furrcntl_\_', the fller material
in the U.S. is predominantly saline.
.-*\|th()ugh saline lacks the natural feel that
silicone offers as well as the problem of
visible rippling, thc}' have been shown to
decrease the rate of capsular contractures.
As mentioned earlier, the FDA ])laccd
a moratorium on the use of silicone
implants in 1992. Since that time,
silicone has only been used in breast
]_(.'('(]n.‘itl_[l(_‘ti{)n, rt‘]}l.‘l(_'(‘n‘lcnt {)F ]}ri()l'
silicone implant and for saline implant
I‘ﬂi]urc. A” women were l't.'(_luir't‘d to
enroll in a FDA-sponsored clinical
trial. Extensive research over the last
decade has failed to showa link between
silicone breast implants and any
systemic illness including rheumatic
diseases and cancer™"'.

The controversies of the last decade
113\’(’ t‘(}l—L'('_'d C(}rp[}l‘ﬂti{)n.‘i to t]t‘\-‘t"]()p
better and safer breast implants.  The
new silicone impiants contain a more
cohesive, form-stable gel that is much
less prone to bleed. ‘l'he}-' have been
successfully in use in Europe for several
years P In }\pril of 2005, an FDA a(l\'ist)l‘}'
panel recommended that the FDA grant
Mentora PMA foranewsilicone imp]ant.
[t appears that these new silicone breast
implants will gain widespread popularity
once again. They will continue to be
tracked in l()ng term l"'D}\-sp{mst)red
clinical trials.

All implants have cither a smooth or
textured shell. There has been evidence
to SL[P])[)l—t d(‘('r(.'ﬂ.‘i(_‘d CE[PSL[I(]]_ contracture
with textured implants”. However, in
thin patients receiving saline implants,
rippling is more of a problem with a
textured shell"*. M.m}-‘ surgeons will placc
a textured saline implant in a patient with
d gl‘(-_‘at(_‘l' P]'('.‘()Pt‘f:lti\"(_‘ hl'(_‘ast \'()IU]T[C :m(l
a smooth implant in the thinner, smaller
breasted patient.

Most implants placed in American
women are round. C(mccptual |'v, it makes
sense that a “shaped™ implant would offer
4 more ]‘latur’a1 Sha})t‘. -IAI'ICSC iITIPIﬂntS
are designed in a teardrop fashion to
create a Hatter supcriur ]J(}IL’ and a more
anatomically correctbreast. Most surgeons
\\"()ll}(l .‘lgl‘{?&‘ ti]at \\"ith [)r{}p{_‘r S(_‘I(.’(_'ti(]]'l (..'!}b
size and fill volume, a natural, flat superior
]){}I(:‘ can be achieved with a round implant.
A shaped implant also has the potential
L‘um])iicati()n ol rotation causingdl:f‘urmit’v
and asymmetry.

Sc]ccting
volume is imperative to a natural looking

tl'lL'. I)]'{}PL‘T size am| ﬁ“

br(_'ﬂ.‘it. T}‘lt‘ d('_'l:i.‘ii{}n Sh(]uld bC ]Tl&]d{_' l}}’
the surgeon and the patient after breast
measurements «]nd ti.‘i.‘iul.' (.'ha]'a('.t(.‘]'iﬁti(_‘s
are analyzed and patient desires are
U]](]Crst(}(](]A h[i.."bh(_‘tts l'lﬂh‘ C]'L'atc(.l d
system of estimating size of the implant
ﬂnd H“ \"(]]Lll']'l{' bﬂ.‘il‘.'(l on t]lrt:t‘ Silnplt‘
measurements'’.  The breast width is
used to determine the amount of tissue
coverage available for the implant. This is
used to select the initial imp]ant size since
the base width correlates with a starting
volume. The anterior skin stretch givesan
estimation of how much the skin envelope
will stretch once the im|Jl.'mt is filled with
saline. Ifthe stretchis less than two cm, 30
ccis subtracted from the initial volume, if it
is greater than three cm, 30 ceisadded and
if it is greater than four cm, 60 ccis added.
If the nipple-IMF distance is greater than
9.5 c¢m, an additional 30 ccis added to the
final volume. The last measurement taken
is the parenchymato stretched envelope fill

which is an estimation of the contribution

of the patient’s existing breast volume to
final volume. If this is less than 20%,
an additional 30 cc is added to the
final volume and if it is greater than
80%, 30 cc is subtracted from the
final volume. The hnal consideration
is patient request. All of these factors
give a good estimation of final volume.
AS ('11} .‘ia}i]'lt' i]TlPl('lI'ltS can I](_' ()\"{.‘rﬁ“{.‘.d
b}' a certain amount, an implant size is
(..'I'l{).‘i(‘.‘l'l ﬂn(l I‘! H]](_'(l to t]'l(_‘ ])]’(‘:‘SCICCtC(l
volume. Intraoperative adjustments can

I'JL‘ l']"lc'ldL' bascd On E‘I])P(_‘&]'J.I'ICL‘.

Complications

The complications of breast
augnt‘ntation can be divided between
surgical complications and implant
cnmplicati()ns. Surgica] L‘r)m])]icati(ms
include hematoma, seroma, wound
infection, decreased sensation and pain.
Hematoma is a significant problem and
Sh()uld I)(‘.' surgi{_‘a“}-' L’\'ﬂcuat{_‘(l as sO0In as
it is discovered. Large hematomas are
associated with highcr rates of wound

infection '°

and capsular contracture .
S(.‘]_(][T]ﬂs anre Usuﬂl I) r(fﬂb.‘i()rl'}('_’d i“ amatter
ofdays. Arefractoryor particularly painful
SCroma Il];l}' nl;:L'(l to l')(_’ ("l.‘i])ir(-ltc(] or irl
extreme cases, surgically drained. Aswith
any surgi{.‘a] pr(lct‘durc, there is a risk of
wound infection. When a foreign body is
present wound infections are Par‘ticular]}'
concerning. Early aggressive treatment
with systemic antibiotics is necessary to
preventinfection of theimplantorimplant
pocket necessitating implant removal.
Decreased nipple sensation occurs in
a small number of patients and they
should be counseled about its possibility
prcnpcrati\'el}'. In order to avoid altered
nipple sensation one must preserve the
anterior branches of the fourth, fifth and
sixth intercostal nerves on the lateral
aspect of the breast. It is easier to
avoid these branches in a submuscular
plane than in a subglandular plane.
Postoperative pain is to be expected and
is greatest with complete submuscular

implants. ~ With certain techniques,
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authors rL']:l()rt a qui(.‘k return to (lai]}-‘
activities'™ ',

Implant cump“cati(ms include
capsular contracture, displacement,
audible “sl(}shing” with saline-filled
implants, rippling, rupture and
interference with breast cancer detection.
Capsular contracture refers to a hard
ﬁl)]‘()us CaP.‘iUIC tl‘lat ]Tl(_l}" f()]_]Tl ('ll_(]l.ll']d
a breast implant leading to firmness of
the breast and dcpcnding on severity,
pain and anatomic distortion. There are
SC\"(‘.’]’(]I th(_‘(]]—i{_‘s on tl'lL' cause (}f CﬂP.‘ill]ﬂr
contracture but an accepted theory has
yet to be established. In 1975, Baker
devised a classification scheme to grade
the se\'crity of capsular contracture”,
The classification ranks contracture from
gradcs [-1V, no palpabic capsulc to severe
contracture. As stated previously, the rate
[)l‘ (_'apsulal' contracture i.‘i (_‘l(_‘\"at(_'d \'\'ith
the use of silicone implants, however the
new C(}]'l(_‘.‘ii\'(_' g(.?l ilTlPIﬂntS ll'h'l'\_" FEII"(_' l-}(:‘ttt']'.
Capsular contractureis also elevated when
i]TlPIﬂntS are Piacu(l .‘iuhglandllial'l}-’ :ll'ld
when the shell is smooth. Therefore,
to decrease the chance of a contracture
a textured implant is the best choice if
sul)glandu]ar p]accmcnt is desired. If
submuscular placement is desired, then
a smooth implant is sufficient.

Manysurgeonsadvocate postoperative
massage of the breasts to Prcvcnt
formation of a tight capsule around the
implant. The theory is that if the implant
is moved through a range of space, then
the capsule that forms will be larger
than the implant decreasing the chance
of a visible or painful capsule. Once a
capsule has become a problem, closed
L'a]J su lt‘ct(ll‘n}-‘ oro p(:‘ n (_'('lp s l(‘.(_'t{ }]n}" \\"i th
or without implant exchange should be
ﬂCCUn‘]]JIiShL:'d. Cl()sed L'ﬂpﬁlllt‘(:t(}ll‘])'_
is a method of hydraulically rupturing
the capsule. Unl‘ortllnatel}f, it is often
unsuccesstul, and can cause implant
rupture or a worse def()rmit}: Open
capsulectomy is the surgical scoring or
excision of the capsule. This can be done

in conjunction with an implant exchange

or removal without replacement,
(]L‘.p(ﬁnding on the paticnt’s wishes.
Displa(:cmt‘nt of the implant is another
source of deformity. The implant
can ride too high, too low, too lateral
or too medial.  Many surgeons use
several weeks of postoperative binding
to prevent submuscular implants from
riding too high. Ifimplants are too low,
a revision pr()(.‘cdun‘. rccstabiishing the
IMF is usua]l'\_* required. IF air bubbles
remain ina saline-filled implant, audible
sloshing can be heard which can be
quite distrcssing to patients. Iipplcy
has a technique of filling implants and
removing air bubbles to prevent this
|Jr(1|)]em"'. Visible imp]ant rippling is
a ::{1mp]i(..‘ati0n of saline-filled implants,
usually secondary to underhlling of the
implant. When the implantisinadequately
filled the folds in the shell can become
visible in the superior pole, especially in a
thin patient with a subglandular implant.
Ripples can also be secondary to traction
of'the imp]ant L'apsule on the subcutaneous
tissue. This is more common with a
textured imp]ant,

Rupture is one of the most feared
complications that patients have. Breast
implants have a finite life. They all fail at
some point. When a saline-filled implant
ruptures, itisimmediately apparent as the
saline quick]}-' escapes from the shell and
deflation is apparent. With the use of
silicone imp|ants, it may be more subtle.
Often it may not be discovered until a
routine mammogram detects leak. The
FDA advocates removal of any silicone
implant that has a known rupture.

Cancer Detection in
Augmented Women

Breast implants are not associated
with an increased risk of breast cancer,
however routine mammography is less
accurate in augmcntu] paticnts. This
does not translate to larger tumors or
WOrse P]‘()gl‘](].‘iis l'.{}r augmcntcd Pﬁticnt.‘i

. Eklund’s displacement technique

is indicated for augmcntl:(l patients and
has been shown to significantly increase
the amount of breast tissue visible on
mammography. The technique involves
mamla]]_\_' disp]acing the implant toward
the chest wall and compressing only the
breast tissue. Compared to standard
techniques which revealed 56% of tissue
in subglandular imP]ants and 75% of
tissue in submuscular implants, the
Eklund’s technique revealed 64% and

6, 25

85% respectively Women who
have breast im[)lants should underg() the
same routine mammographic screening
schedule as non-augmented patients and
should receive their mammograms at a
facility that is facile in the displacement
techniques. Itisalso wise to geta baseline
pr(-)()perati\-'l: ]nﬂmn]{lg]—an'l on a]l}-’ women

older than 30 years of age.

Conclusion

Breast augmcntati(m is a safe
procedure that has remained very
popuiar among American women. There
are numerous variables that affect the
(Jperative plan and the final outcome.
Careful patient selection and thoughttul
perioperative planning enables aesthetic

breast augm entation.
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Test Questions

1. True/ False

After undergoing a breast augmentation via an axillary
approach, a sentinel lymph node biopsy of the axilla is
still possible.

2. A sulaglamlular implant placement places the patient
at higher risk for:

(A) Breast cancer

(B) Capsular contracture

(C) Superior migration of the implant

(D) Autoimmune disease

3. True/ False

Currently in the United States, placement of all silicone
implants require enrollment of the patient in an
FDA-sponsored clinical trial.

4.In order to increase the accuracy of cancer screening
in augmented patients, routine mammography should be
performed at a facility that is facile in what technique?

(A) Needle localization

(B) Ultrasound

(C) Fine needle aspiration

(D) Ecklund’s displacement technique

Answer ﬁ)rm_ found on page 288
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