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Practical surgical anatomy and
“breast dangerous zones”
Stefano Marianelli, Antonio Pistorale
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reast surgery, like any other type of surgery, requires accurate anatomical knowledge of all
structures involved, from the skin to the thoracic
cage, passing through the subcutaneous tissue, fascia
and muscles. The surgical procedures – both complex and numerous – may involve risks and complications, which can even be severe, both immediately after surgery and some time later. Practical knowledge of topographic anatomy, therefore, is crucial.
While surgical skills and clinical judgment are
clearly necessary, without accurate knowledge of the
anatomy of the breast such skills and judgment may
not be sufficient to avoid or treat complications.
Modern surgical techniques provide for different
planes of dissection, different incision sites, alterations of muscles, fasciae, anchoring of anatomical
components creating new topographic relationships.
Although not at the same pace, recent anatomical
studies have also led to more detailed and useful descriptions of both mammary vascularization and innervation, especially of the areola-nipple complex,
and of the “ligamentous” system of the breast.
No less important, breast implants – of different
materials, shapes and sizes – are an additional and
significant variable in the anatomical evaluation of
surgical planning and execution.
As a component of a “first aid” manual, therefore, we thought it would be useful to identify the

breast dangerous zones which should be kept in
mind during a breast augmentation procedure.
These include not only the most obvious areas – vascular and nerve elements – but also muscular, fascial
and other structures which must be treated with extreme care during surgical procedures. We highlight
the reasons and mechanisms of the possible complications for each “risky” anatomical area.
In the tables below, the risky areas are identified with symbols. Each area is numbered and corresponds to a description of the anatomical structure affected and the complication that could result.
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The risk areas are indicated as follows in the figures:
Vascular venous or arterial risk area
Nerve risk area
Lymphatic risk area
Hazardous area in pocket creation
during dissection
Special risk areas
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PRACTICAL ANATOMY OF THE BREAST
The mammary region, by definition, is the part of
the thorax occupied by the breast. The anatomical limits of the mammary region superficially correspond to the breast “circumference”. On average,
the breast occupies in height the space between the
third and seventh rib, in width from the sternal margin to the axillary cavity (Fig. 1.1, 1.2). In depth
the mammary region reaches the fascia of the pectoralis major muscle. Below said fascia there is the
pectoralis minor. These last three structures belong
to the region of the rib cage (Fig. 1.3-1.5). Breasts
vary in volume and shape and also according to a
woman’s age and physiological condition (pregnancy, breast-feeding, weight variations). The layers of
the breast from the surface to the interior are: skin,
subcutis, mammary gland, retromammary cell-adipose layer (Fig. 1.6-1-8). In the central part of the
breast the skin changes and the nipple areola complex (NAC) is identified (Fig. 1.1, 1.2).
Mammary subcutaneous tissue, also called lamina premammaria, covers the external part of the
gland, separating it from the skin, except for the areola-nipple complex, which directly covers the glandular tissue. In most cases, adipose lobules insinuate between the glandular lobes. This panniculus is
subdivided in a series of lodges by fibrous septi, in
which vessels and nerves diffuse and distribute to
the gland. These fibrous septi connect the anterior and posterior lamina, forming the so-called Cooper’s ligaments, which are important in giving support and shape to the breast. Within these “ligamentous” structures there is one, well distinguished, as
a septum, which extends from the pectoralis fascia
to the nipple areola complex in a roughly horizontal
way, at the level of the fifth rib. Important neurovascular branches pass through this septum, particularly tributaries of the NAC. Recently, Biesemberger’s
“ligamentum suspensorium mammae” has been described, which extends from the clavicle to reach the
upper border of the mammary gland and the retromammary space.
The mammary gland (Fig. 1.3) is irregularly circular with some extensions, the most constant being
that of the axillary fossa, which is carried laterally
and invades the axillary cavity. The gland is formed
by 12-20 lobes, each one provided with an excretory duct (galactophore duct). The galactophorous
ducts converge towards the base of the nipple and
outflow at the apex of the nipple. The retromammary cell-adipose layer, which separates the mammary gland from the fascia of the pectoralis major muscle, actually constitutes the deep lamina of the sub-

cutaneous connective tissue, which both contains
and surrounds the gland. The laxity of this retromammary lamina would explain the mobility of the
gland on the pectoralis major muscle (Fig. 1.8).

Muscular-fascial plane
The muscular-fascial layer of this particular area of
interest includes the pectoralis major, the pectoralis
minor, serratus anterior and rectus abdominis muscles (Fig. 1.4-1.7). The pectoralis major muscle undoubtedly plays a prominent role; it is often involved
in the more demanding surgical maneuvers, and it
passes through important vascular-nervous structures of the breast. This powerful muscle is composed of muscle fibers that originate from the sternum, clavicle and external face of the first seven ribs.
The muscle fibers converge laterally into a large tendon that inserts into the greater tubercle of the humerus. The medial part of the muscle is crossed by
important perforating vessels of the internal mammary artery (Fig. 1.4, 1.6). The muscle is covered
by a fascia or lamina, rather thin especially in the
caudal part, variably thicker in the cranial portion,
above the level of the areola.

Vascularization
The arterial vascularization comes from several
trunks: from the internal thoracic artery (branch
of the subclavian artery), from the lateral thoracic
artery (branch of the axillary artery) and from the
intercostal arteries (the anterior intercostal branches of the internal thoracic, the posterior intercostal
branches of the thoracic aorta) (Fig. 1.4, 1.5).
The preeminent circulatory supply is from the
internal thoracic artery, the perforating branches of
which cross the pectoralis major muscle and are to
be held in high regard in the prevention of hematomas. The various anastomotic circles allow the planning, when appropriate, of several vascular pedicles.
The venous vasculature mirrors the arterial vascular anatomy.

Lymphatics
The lymphatic system of the breast region is divided into 3 groups: lateral, medial, and retromammary. Lateral lymphatics start from the areola plexus,
head laterally to the axilla, enter the axillary lodge,
and terminate in groups of lymph nodes on the medial wall of the axilla around the lateral thoracic vessels. The medial lymphatics originate in the medial part of the gland, pass through the anterior part

of the intercostal spaces, and flow into the lymph
nodes around the internal thoracic vessels. The retromammary lymphatics originate in the deep part of
the gland, some run in the context of the fascia of
the pectoralis major muscle and flow into the axillary
lymph nodes, others cross the pectoralis major muscle, run between the pectoralis major and pectoralis
minor and flow into the subclavicular lymph nodes
(Fig. 1.5, 1.7). The characteristic interconnection of
the mammary lymphatic pathways justifies their relative safety in cosmetic surgery. The anatomy of the
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lymphatic system is certainly of major importance in
oncology and reconstructive surgery of the breast.

Innervation
Innervation of the breast is from multiple sources: from the anterior and lateral branches of the
second, third, fourth, fifth, and sixth intercostal
nerves; from the anterior and middle supraclavicular nerves; from the thoracic nerves of the brachial plexus. All these branch widely in the context of
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Retroglandular technique with tissue thickness less than 2 cm ⇒ prosthetic visibility and palpability, rippling
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Cleavage – Retroglandular technique too wide cleavage
lateral, cranial ⇒ prosthetic dislocation, rotation
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Cleavage – Retroglandular technique too wide cleavage
medial ⇒ prosthetic visibility and palpability, symmastia, rotation
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Cleavage – Retroglandular technique too wide cleavage
caudal ⇒ prosthetic dislocation, bottoming out, rotation
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Detachment – Retromuscular technique with pectoral sternal margin section ⇒ prosthetic visibility and
palpability, symmastia, rotation

1

Dislocation – Retromuscular technique with cranial disconnection too wide ⇒ prosthetic dislocation,
“cranial dancing breast”, rotation.
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Periareolar technique, improper suturing of the planes ⇒ scar retraction.
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Periareolar technique, disconnection below the areola ⇒ galactophorous ducts lesion, impossibility of
breastfeeding, possible infections, vascular suffering, scar retraction.
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Internal mammary perforating vascular injury ⇒ postoperative hematoma
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Lesion of T3-T5 intercostal nerve branches (particularly T4) ⇒ areola-nipple hypo anesthesia
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Lymphatic injury due to excessive trauma ⇒ early seroma
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Compression of thoraco-abdominal venous branches ⇒ Transient phlebitis (Mondor's syndrome)
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Intercostobrachial nerve resentment (axillary technique) ⇒ hypo-paresthesia (usually transient)
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Brachial plexus nerve injury ⇒ hypo-paresthesia and upper limb hypomobility

2

Lymph node resentment ⇒ in case of prosthetic rupture, lateral chain involvement.
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Injury to 3rd and 4th intercostal spaces ⇒ pleural perforation

1

Incorrect plan preparation of new submammary fold ⇒ caudal prosthetic dislocation, bottoming out,
"relative" cranial migration of the scar (if submammary incision)
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the breast (Fig. 1.5, 1.7). In particular, the lateral
branch of the fourth intercostal nerve provides the
predominant innervation of the areola-nipple complex, below which there is a subareolar nerve plexus.
More specifically, the medial part of the nipple areola complex is predominantly innervated from anterior cutaneous branches of the third and fourth intercostal nerves. Nerve branches tend to anastomose
well, ensuring good tolerance to obvious interruptions, especially peripheral, during surgical maneuvers. Nevertheless, neurological complications such
as hypoesthesia, paresthesia, and chronic pain are
far from uncommon, often go unrecognized, and
are not easy to treat.

Submammary fold
The anatomy of the submammary (or inframammary) fold deserves special attention (Fig. 1.1, 1.2). Anatomical alteration of the integrity of the submammary fold can be correctly planned and foreseen, but
– if it is not well performed or if the anatomo-functional restoration of this important structure is not
complete – it can lead to serious aesthetic complications, such as prosthetic dislocation or so-called bottoming out.
In correspondence with the submammary fold
there is a consistent fibrous ligament, running horizontally between the thoracic wall and the skin. This
structure assumes the function of a support that prevents the caudal sliding of the mammary gland (Fig.

1.8). More specifically, from the perichondrium of
the fifth rib (medially) and from the fascia between
the fifth and sixth ribs (laterally), shoots of dense
fibrous tissue extend towards the skin. At this level, in section, Scarpa’s fascia divides two thin layers of adipose tissue, one superficial, subcutaneous,
more compact and rich in fibrous shoots, and one
deeper, thinner, of a more areolar structure, more
“delicate”. Precisely at the level of the submammary fold, these structures tend to join together, creating a solid fusion. Surgical maneuvers to lower the
inframammary fold interrupt this natural anatomical “boundary.” If the plane of detachment is carved
in the deeper, less compact layer of tissue and a solid “neo sulcus” is not adequately reconstructed from
the surface to the depth, there is a risk of caudal displacement of the prosthesis (Fig. 1.8).
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Figure 1.1.
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Figure 1.2.
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Figure 1.3.
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Figure 1.4.

