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Management based on grading of animation
deformity following implant-based subpectoral

breast reconstruction
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Subpectoral breast reconstruction using implants and meshes have been used widely in
Europe, the United States and the United Kingdom. Although this technique has several
advantages, animation deformity is a well-documented problem. We propose a new grading
system to classify breast animation in patients undergoing subpectoral implant based breast
reconstruction. We also discuss different techniques to avoid and correct animation

deformity.
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Breast cancer is the commonest cancer in women, with over
50,000 new cases diagnosed each year in the United Kingdom.
Surgery remains the commonest treatment modality. There is
an increasing trend of skin sparing mastectomies with implant-
based breast reconstruction for therapeutic treatment of breast
cancer and for risk-reducing surgery in high-risk patients. Con-
ventionally, a sub-pectoral implant placement with partial de-
tachment of the pectoralis major muscle is recommended, but
this can be associated with partial muscle injury resulting in im-
paired function, animation deformity, and increased postopera-
tive pain [1].

Since the introduction of techniques using acellular dermal ma-

trices (ADM), synthetic meshes and autologous dermal slings,

implant-based reconstruction is being further favoured. It accounts
for 40%-60% of all breast reconstructions performed in the Unit-
ed Kingdom and nearly 75% in the United States [2,3]. All the
techniques for lower pole coverage require the recruitment of pec-
toralis muscle [4].

Pectoralis major: anatomy and physiology

The pectoralis major muscle arises proximally from the anterior
surface of the medial half of the clavicle (clavicular head) and
lateral aspect of the manubrium and body of the sternum, the
upper six costal cartilages and the aponeurosis of the external
oblique (sternal head). It is inserted into the bicipital groove of
the humerus and deltoid tuberosity. It is innervated by the me-
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dial and lateral pectoral nerve, with the clavicular head innervat-
ed by C5-C6 and the sternocostal head innervated by C7-T1.
The primary function of the pectoralis major is to medially ro-
tate and adduct the humerus, drawing the scapular anterioinfe-
riorly. The muscle has been observed to have a narrow or high
distribution in about 72% of patients [S]. Assessment of its
function and its integrity is vital before performing subpectoral

based breast reconstruction.

Classic technique

Subpectoral implant based reconstruction involves the division
of the pectoralis major muscle which is then incorporated with
the mesh to form a pocket for the implant (Fig. 1). The mesh
with the muscle forms an internal bra or hammock to hold the
definitive implant. The advantages include improved lower pole
projection, single stage reconstruction, and a better psychologi-
cal outcome [6]. However, when the muscle is detached to form
a pocket for the implant, the muscle with the implant forms one
unit and movements causing contraction of the muscle can
cause displacement of the implant (Fig. 1). This is known as
“animation deformity” and has been well identified as a prob-
lematic entity [1]. It can also be postulated that the degree of
animation is influenced by the biomechanical consequence of
muscle disconnection and contraction from the chest particu-
larly in relation to adhesion of the muscle to the parenchyma

and the overlaying skin.
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Animation

Animation was originally described in subpectoral breast aug-
mentation and can be sub-classified as deformity or distortion
of the breast. This occurs with arm movement and contraction
of the muscle [7]. Animation deformity has been observed in
more than 50% of patients who underwent subpectoral breast
augmentation, most noticeable following activity (lifting and
heavy exercises). In 2009, a survey was circulated to 195 pa-
tients; of the 69 responses, only 22.5% (n=9) reported no dis-
tortion with primary subpectoral breast augmentation with 15%
of patients reporting moderate to severe deformity. It should be

noted, however, that the response rate was poor (35%) [8].

Anatomic rationale
Subpectoral implant based reconstruction involves the division
of the pectoralis major muscle to form a pocket for the implant.
The pectoralis muscle is partly or completely divided from its
origin and the mesh is secured to its free lower edge. Deformity
occurs during normal activity and exercise, which involves flex-
ion, adduction and medial rotation of the arm. This is because
the pectoralis muscle contracts and the subpectoral implant is
forced to move from its normal position as one unit. Further-
more, the adhesion of the mastectomy flap (skin) and the de-
gree of retraction of the pectoralis muscle (roller blind effect)
would affect the degree of animation [8]. Therefore, the implant
is displaced due to the action of the muscle; the degree of which
is dependent on the force of the action (Fig. 1). It can be postu-
lated that the muscle mesh interface with the capsule can distort
the breast when the muscle contracts forcing the mesh capsule
unit to be displaced. The degree of displacement depends on
the force of contraction along with the degree of mesh capsule
integration with the muscle. It could also be affected by the de-
gree of muscle detachment as partial or complete muscle de-
tachment can cause minimum visible or extreme distortion.
With the increase in “implant animation,” we feel that an algo-
rithmic approach, including grading of the deformity and subse-

quent management is required.

Animation grading
Grading of breast animation is based on distortion and the
movement of the implant on contraction of pectoralis major
muscle and interference with activity (Table 1, Figs. 2-4, Sup-
plemental Videos S1, S2).

We define normal activity as dressing, cleaning, cooking, and

writing; and exercise activity as gym exercises, swimming, and

cycling.
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DISCUSSION

The classic subpectoral breast reconstruction offers reasonable

Table 1. Animation grading and management

Grade Definition

1 No visible distortion and displacement of the implant  No action needed
during muscle contraction, both during normal and
exercise activity

Management

Offer and discuss
intervention

2 Minimal visible distortion with displacement of the
implant (Superolaterally) during muscle contraction
both in normal and exercise activity, grooving may
be seen, unnoticed by patient (Fig. 2)

3 Moderate visible distortion during muscle contraction, Offer and discuss
with displacement of the implant (Superolaterally) intervention
during muscle contraction both during normal and
exercise activity, often noticed by patient (Fig. 3)

4 Severe distortion during muscle contraction with Needs intervention
persistent displacement of the implant both in
normal and exercise activity, unattractive results

disturbing the patient (Fig. 4)

Fig. 2. A case demonstrating grade 2 animation
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cosmesis but has drawbacks. Although it provides good cover it
results in animation deformity with subsequent physiotherapy
being frequently required [9].

Subpectoral implant placement with ADM or various meshes
for lower pole reinforcement are used. Other methods of lower
pole support have been described such as the use of autogenous
dermis as a graft or flap. In the literature it is apparent that ani-
mation deformity occurs with any subpectoral breast recon-
struction irrespective of the material used for the lower pole re-
inforcement [6,9].

Hence it is important to grade the animation deformity to as-
sess the severity and address its management. We graded anima-
tion based on the degree of deformity, displacement of the im-
plant and the visible distortion during muscle contraction in
normal activity or during exercise (Fig. S). Spear et al. [8] have
classified distortion and animation in patients undergoing sub-
pectoral breast augmentation into 3 categories. They conclude
that in the setting of augmentation nearly all patients would

choose subpectoral positioning of their implants despite some

(A) No animation deformity or displacement of the implant seen at rest and (B) with activity minimal visible distortion seen during muscle con-

traction.

Fig. 3. A case demonstrating grade 3 animation

(A) No animation deformity seen at rest and (B) moderate visible distortion and displacement of implant (superolaterally) seen during muscle
contraction.
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Fig. 4. A patient with grade 4 animation deformity
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(A) Demonstrates severe distortion with unattractive results. (B) Correction of patient with animation deformity using prepectoral technique: 3

months postoperative results.

Fig. 5. Selection considerations for the prepectoral technique

« Patient choice-athletes, active require good shoulder function
«Body mass index < 35 kg/m?
«Non or ex smokers

« Grade 1/2 ptosis

Breasts < Anticipated breast resection weight less than 600 g

«No anticipated immediate postoperative radiotherapy

« Good perfusion of mastectomy flaps

degree of animation. They also agree that patients who may be
better candidates for subglandular placement are those for
whom exercise is central to their daily living.

Novel techniques of breast reconstruction can be adopted
which preserve the pectoralis muscle and avoid animation de-
formity. Historically, conversion to the prepectoral plane has
been difficult due to wrinkling and the thin skin flap demon-
strating the implant contour. However, the introduction of
meshes has somewhat solved this problem. A variety of meshes
are available in the market deriving from both allogenic and xe-
nogenic donor sources. ADMs are the most commonly used
meshes and can be derived from human, porcine, or bovine
sources. Another form of lower pole coverage involves the use of
a dermal sling. This is a useful technique in patients with ptotic
breasts. We have briefly described our selection considerations
for those undergoing the muscle sparing technique (Fig. S).

Prepectoral breast reconstruction using a preshaped ADM
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mesh (Braxon manufactured by Decomed, Venice, Italy) has
been described. A recent multicentre study of 100 cases using
Braxon (median follow-up 17.9 months) was associated with
complications including 2% implant loss, 1% wound break-
down, 5% seroma and 2% haematoma [10]. Animation defor-
mity was completely eliminated using this technique. Other
mesh based prepectoral techniques have been described using
other ADMs or synthetic meshes like Tiloop. The muscle spar-
ing techniques employ a mesh, which completely wraps the im-
plant, which is placed on the pectoralis muscle and sutured to it,
thus anchoring it to the chest wall. The pectoralis major muscle
therefore does not need dividing from its attachment and is kept
undisturbed. This approach may offer the improved cosmetic
outcome that is associated with an ADM sling but without the
surgical morbidity associated with creating a subpectoral pocket.

The prepectoral muscle-sparing technique can be considered as
a potential alternative to one or two-stage breast reconstruction
in patients with moderate size breasts who want to preserve their
natural shape. It could be the surgery of choice in athletic patients
as it preserves the integrity of the pectoralis major muscle.

The main advantages of the subcutaneous mesh wrapped im-
plant include good cosmesis, reduced muscular pain, and pres-
ervation of the pectoralis major muscle. Treatment of subpecto-
ral based implant reconstruction associated with animation de-
formity includes conversion to the prepectoral plane adoption
of techniques, such as lipomodelling or a combination of the
two.

Other proposed techniques to prevent muscular animation
deformities includes (extrapolated from breast augmentation)
release of pectoralis attachments and anterior surface from the
breast parenchyma (dual plane), and additional horizontal inci-
sions through the muscle (triple plane) [11]. Subfascial implant
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placement and muscle-splitting approaches have also been pro-
posed to reduce the risk of muscular distortion [12].

In 2014, a retrospective study (n=19) was performed on con-
secutive patients who underwent a change in implant position
(subpectoral to the subcutaneous plane) in order to correct se-
vere animation deformity following completed two-stage ex-
pander/implant breast reconstruction [13]. This involved ac-
cess to the pocket through the previous incision followed by di-
vision of the junction between the ADM and pectoralis muscle.
The pectoralis was additionally freed from the overlying subcu-
taneous tissue along a new subcutaneous plane just superficial
to the pectoralis fascia; the inferior border of the muscle was su-
tured to the posterior capsule and chest wall. All 19 patients
were noted to have complete animation deformity resolution at
follow-up, and 16 of the 19 patients (84.2%) reported satisfac-
tion at their final follow-up (mean 13.8, range 5—48 months).
Complications were seen in S breasts (26.3%); 4 breasts (21.1%)
requiring capsulectomy and 1 (5.3%) with seroma. Minor com-
plications (suture erosion, scarring) were noted in 2 breasts
(10.5%). The small sample size and operator bias should be
noted and further verification of their work is required, but it
does remain a viable alternative to treat excessive breast anima-
tion after implant-based breast reconstruction.

Preoperative assessment of patients would determine the suit-
ability for a prepectoral approach to be employed, particularly
palpating and pinching the skin to assess the adequacy of the
subcutaneous tissue. It is indeed subjective and varies with age,
body habitus, previous surgical history, and the patient’s tissue
quality.

Other treatments including botulinum toxin injections and se-
lective neurectomy of the medial pectoral nerves have also been
proposed to prevent the contraction of the pectoralis [14,15].
Additional sessions of fat grafting may help conceal the distor-
tion without requiring a formal pocket change.

Despite numerous advances in the techniques and materials
used in implant-based breast reconstruction, muscular distor-
tion continues to be a postoperative concern for both the pa-
tient and the surgeon. In appropriately selected patients, chang-
ing the position of the implant from the subpectoral to the sub-
cutaneous plane and reinforcing the soft-tissue envelope of the
breast using ADM and in some patients, using only fat grafting,
the distortion caused by the pectoralis major muscle may be
eliminated, with improvement in cosmesis. In appropriately se-
lected patients, a pocket change to a subcutaneous plane is a safe
and effective technique for the correction of severe animation

deformity following implant-based breast reconstruction.
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