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Abstract: Extensive benefits of breastfeeding have been
identified and although many women initiate breastfeed-
ing, discontinuation is common when problems arise. In
this article, the authors review the pertinent anatomy of the
breast with osteopathic considerations to help osteopathic
physicians identify myofascial, vascular, lymphatic, or
innervation somatic dysfunctions to support the breast-
feeding mothers’ long term breastfeeding goals, optimize
breastmilk supply, andpotentially prevent or treat problems
that could interfere with lactation. Observations from the
authors’ academic mother-baby osteopathic manipulation
clinic are also included.
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The short- and long-term benefits of breastfeeding to both
the mother and infant are well established and include, for
the child, protection against common childhood infections
[1, 2], the prevention of type-2 diabetes and systolic
hypertension [1], lower rates of sudden infant death syn-
drome [2], increased performance on intelligence tests [1],
reduction in obesity [2], and favorable intestinal microbiota
[3]. Maternal benefits include a reduction in the risks of
breast cancer, diabetes, hyperlipidemia, hypertension,
myocardial infarction, obesity, and ovarian cancer [4].
Breastfeeding also provides optimal infant nutrition and
other nonnutritive benefits [5]. Given this evidence, the
American Academy of Pediatrics [6], and the Centers for

Disease Control (CDC) [6] recommend exclusive breastfeed-
ing of infants for the first 6 months and continued breast-
feeding for 1 year. The World Health Organization [5]
recommends exclusive breastfeeding for 6 months and
continued breastfeeding with complimentary foods to 2
years and beyond. According to CDC data based on United
Statesbirths in 2017, 84.1%ofwomen initiatedbreastfeeding
at birth but only 58.3% continued at 6 months with just
25.6%doing so exclusively [7]. A 2010 reviewarticle [8] in the
osteopathic literature regarding breastfeeding revealed a
focus on the treatment of infant somatic dysfunction when
breastfeeding difficulties are encountered [8]. Continued
osteopathic care of the breastfeeding mother could be vital
to achieving a long-term breastfeeding relationship. The
osteopathic physician could potentially address maternal
issues with breastfeeding, including breast and nipple pain,
low milk supply, clogged milk ducts, and mastitis. To that
end, we present a review of relevant anatomy and osteo-
pathic techniques that can be extrapolated to the treatment
of the breastfeedingmother as well as observations fromour
academic mother-baby osteopathic manipulation clinic.

Clinical summary

Lactogenesis

A general understanding of the process of breastmilk pro-
duction may help physicians provide better care to their
breastfeeding patients. The breast is a secretory organ
under hormonal control in the initial stages of lacto-
genesis. Lactogenesis I occurs between 16 and 22 weeks
gestation, when the anterior pituitary increases secretion
of prolactin [9]. This causes breast cell differentiation and
remodeling to prepare for lactation [9]. Between 2 and
5 days after delivery, milk production begins in earnest
with lactogenesis II [9]. This stage is triggered by a marked
decrease in progesterone after placental delivery [9]. The
hallmark of this stage is physiologic postpartum engorge-
ment and is colloquially known as the “milk coming in.” [9]
Lactogenesis III, mature milk production, begins around
postpartum day 9 and continues until the cessation of
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breastfeeding [9]. Until this point, breastmilk production is
a hormonally driven endocrine process, but with the
transition to lactogenesis III, it becomes an autocrine
process based almost entirely on supply and demand [9].
Oxytocin, produced in the posterior pituitary gland, plays a
role in milk letdown even during the largely autocrine
process of lactogenesis III [9].

Myofascial

“The fascia is the ground in which all causes of death do the
destruction of life.” - A.T. Still [10]

The breast is positioned anterior to the chest wall muscu-
lature between ribs 2–6 vertically and between the sternum
and midaxillary line horizontally. Posterior to the breast
tissue, a deep layer of fascia separates it from the fascia
covering the pectoralis major, serratus anterior, rectus
abdominus, and external oblique muscles, creating a
retromammary space [11, 12]. This space is filled with
loose connective tissue, which allows breast motion
independent of the chest wall [11]. While no specific oste-
opathic technique has been described for mobilizing the
breast tissue, applying biomechanical myofascial release
as described in Foundations of Osteopathic Medicine [13]
can attain balanced motion of the breast just as it can for
any other structure.

Superficially, the breast is separated from the skin by
the superficial fascial layer, which is organized superiorly
to rib 4 [11, 12]. An array of transverse ligaments spread out
from the periosteum of rib 5 to the dermis to provide
support for the breast [12]. Based on anatomical dissec-
tions, rib 5 may be the key rib to assess osteopathically
as it relates to the breast and can be treated using a
ligamentous articular strain (LAS) technique or another
preferred technique if dysfunction is identified [11, 14].
In our osteopathic manipulation clinic, we frequently
observe somatic dysfunctions of ribs 3 through 5 in
women with lactation concerns. Additionally, this section
of ribs often becomes dysfunctional in the late second or
early third trimester due both to increasing breast size
(resulting in a change in postural fulcrum) and the onset
of lactogenesis I. When prenatal patients present with
pain and a corresponding somatic dysfunction in this
section of ribs, they often report leaking droplets of milk,
indicating lactogenesis I has begun.

There are numerous additional supporting ligaments
of the breast that attach to osseous structures, including
the clavicle, sternum, additional ribs, and scapula via the
coracoid process [12]. Osteopathic techniques can be used
to treat an identified somatic dysfunction of these specific

bones to help release related fascial and ligamentous
strains of the breast. Most lactating women find it
uncomfortable to lie prone, so this position should be
avoided.

The breast tissue itself can also have fascial or liga-
mentous restrictions that could result in pain or localized
breast engorgement. Speece and Crow [14] described the
fascia surrounding cells as “plastic bags.” Their described
treatment focused on applying a force directed to the
multiple layers of these “plastic bags” to direct change
[14]. Identifying and treating areas of tension within the
breast itself by applying this LAS technique could
potentially help with milk expression of a clogged or slow
flowing lobule, reduction in local tissue edema, and a
decreased viscerosomatic response. As mastitis is often
preceded by a clogged milk duct or other local issue
resulting in milk stasis, osteopathic manipulation of the
restrictive fascia could aid in the treatment of lactational
mastitis and other similar complications. Jackson and
Loveless [15] reported a case using osteopathic manipu-
lation in recurrent lactational mastitis and included
myofascial release of the breast as a part of their suc-
cessful treatment.

Vascular

“The rule of the artery and vein is universal in all living beings.”
- A.T. Still [10]

Adequate blood supply to the breast is not only vital for
tissue function, but is also the delivery method for the
nutrients needed that comprise breastmilk [9]. Although
anatomical variants exist, the main sources of blood sup-
ply to the breast are the internal thoracic, lateral thoracic,
anterior intercostal, and acromiothoracic arteries (Figure 1)
[16]. Veins of the same name drain the breast and travel
alongside the corresponding artery. The internal thoracic
(internal mammary) artery is the most constant supplier of
blood to the breast [16]. The internal thoracic artery is a
branch of the subclavian artery which travels just inferior
to the clavicle [17]. Therefore, the clavicle should always be
examined for somatic dysfunction in a lactating patient to
ensure there is no restriction that could inhibit the full flow
of this artery. We commonly observe clavicular dysfunc-
tion as one of the somatic dysfunctions in patients with low
milk supply and hypothesize that this could be due in part
to decreased blood flow of the internal thoracic artery.
Decreased blood supply is not a known cause of low milk
supply but is worth considering given the known patho-
logic implications in many disease states that arise due to
decreased tissue perfusion.
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The internal thoracic artery then descends ante-
romedially and is directly posterior to the pectoralis major
muscle. The anterior intercostal artery is typically a single
branch that then subdivides into inferior and superior
branches [16]. The perforating branches of the anterior
intercostal arteries pierce the pectoralis major muscle with
branches two through four, providing blood supply to the
breast. They naturally enlarge during lactation to accom-
modate the necessary increase in blood flow to the breast
[16]. The lateral thoracic artery branches from the axillary
artery curving around the lateral edge of pectoralismajor to
supply the lateral aspect of the breast [16].

While bearing down and pushing during labor, a
woman in labor will often grip behind her thighs, a
bedrail, or partner’s hand. This can result in contraction of
the pectoralis major and minor muscles. Some version of
this labor practice was used in Still’s time as he advised,
“Be sure you have let loose the axillary and mammary
veins, nerve and artery, which have been cramped by
pulling the arm down during delivery.” [10] The common
cradling position of the infant in the mothers’ arms can
also result in increased tension of the pectoralis muscles.
We believe releasing the tension in these muscles is key to
decreasing restriction of the internal thoracic, lateral
thoracic, and anterior intercostal arteries to ensure
healthy blood supply to the breast. Although generally
regarded as a lymphatic technique, pectoralis major re-
strictions can be treated simply with a pectoral traction
technique [13]. Barral described his manual articular
approach to specifically treat the pectoralis minormuscle,
which can help release the muscular constriction around
these arteries [18].

Lymphatics

“We strike at the source of life and death when we go to the
lymphatics.” - A.T. Still [10]

Chikly [19] astutely observed that the breast is among the
only parts of the body that does not have an inherent
lymphatic pump through the routine activity. For
example, walking serves as a natural lymphatic pump for
the extremities and peristalsis of the intestines massages
the abdominal lymph system [13, 19]. Furthermore, weeks
28–36 of pregnancy, referred to by Kuchera and Kuchera
[20] as “the congestive stage,”may bring accumulation of
more interstitial fluid than the body can effectively
remove through the lymphatic system. At this stage, the
growing fetus starts to press to the upper limits of the
abdominal cavity and can restrict full excursion of the
diaphragm. Diaphragmatic movement is key in effective
lymphatic mobilization [13]. The increased fluid accu-
mulation and decreased ability to remove it effectively is
why carpal tunnel syndrome and DeQuervian’s tenosyn-
ovitis are so common in the third trimester of pregnancy
[20]. The realities of breast physiology and the edematous
pregnancy state can also lead to congestion in the breast,
making breastfeeding in the immediate postpartum
period difficult. Failure to establish good breastfeeding
practices in the immediate neonatal period can have
negative implications for the entire breastfeeding rela-
tionship including long-term need for supplementation,
early cessation of breastfeeding, and feeding-related
neonatal complications [21].

Upon transition to lactogenesis II at approximately
30–40 hours postpartum, physiologic engorgement is
primarily a result of edema due to the third spacing of
fluid that results from the high concentration of glucose
delivered to the breast by the increased blood supply
needed to nourish breastmilk [9]. Reducing the pain and
discomfort associated with postpartum engorgement
should therefore be focused on the reduction of edema, not
the aggressive removal of milk [22]. Frequent feeding at
the breast is very important, but additional pumping to
increase milk extraction is usually not indicated in the
absence of feeding difficulty or mother-infant separation.
The mother’s need to rest and increased time spent in bed
recovering from labor further complicates this edema and
the inherently poor lymphatic flow of the breast, which
could present an opportunity for osteopathic intervention.

Although there is limited literature on the use of
lymphatic techniques directed specifically at the breast, the
principles of osteopathic lymphatic technique can
be applied. The general approach is fourfold: “(1) remove

Figure 1: Blood supply of the breast.
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impediments to lymphatic flow; (2) enhance mechanisms
involved in respiratory-circulatory homeostasis; (3) extrin-
sically augment theflowof lymph andother immune system
elements; and (4) further mobilize lymphatic fluids from
local or regional tissues that would benefit from deconges-
tion” [13].

Given the anatomy of the breast, impediments to
lymphatic flow are most likely due to fascial restrictions.
To first address the respiratory-circulatory aspect of
lymphostasis, any number of osteopathic techniques for
the diaphragm could be utilized, including doming the
diaphragm [13] and the posterior LAS approach using the
12th rib [4, 13]. After releasing the diaphragm, a lymphatic
pump could be used to augment lymphatic flow. Although
there is no pump described specifically for the breast,
research has demonstrated that performing a lymphatic
pump in one area of the body increases lymphatic flow
throughout [23]. The pedal pump generally mobilizes
lymphatics and also results in increased motion in the
breast itself, especially if not restrained by a bra. Finally,
mobilization in local and regional tissue can be addressed
through effleurage, directing fluid outward away from the
areola and in a slight medial-lateral direction in the
inferior portion of the breast [19]. Self-lymphatic massage
can be taught to the patient, instructing her to use a gentle
stroking motion from the midline base of the breast up
toward the axillary lymph nodes and the internal mam-
mary nodes along the sternum (Figure 2) [24].

Innervation

“Its [the body’s] nerves are so abundant that no atomof flesh fails
to get nerve and fluid supply therefrom.” - A.T. Still [10]

During lactation, milk letdown occurs due to sensory nerve
stimulation when the infant latches onto the nipple and
starts to suck, causing a release of oxytocin [11, 25]. Oxytocin
binds to the myoepithelial cells within the breast, causing
contractions that push milk toward the nipple [9]. This
cascade is triggered by breast sensation innervated by
thoracic nerves 2 through 6 via the anterior cutaneous
intercostal nerves and the lateral cutaneous intercostal
nerves (Figure 2) [11, 25, 26]. Nipple sensation comes
primarily from the fourth thoracic nerve (T4), although the
innervation is complex, with branches of T3 or T5 assisting
or solely innervating the nipple (Figure 2) [11, 26]. These
sensory efferent nerves follow the corresponding rib to the
spinal ganglion, which is located anterior to the rib head
before entering the spinal column [26, 27]. An osteopathic
physician could identify and treat any somatic dysfunction
of these ribs and thoracic segments to ensure healthy breast
innervation. This can be accomplished with a direct tech-
nique like high velocity, low amplitude (HVLA) or a gentler
technique like rib raising or myofascial release [13].

The pituitary gland sits within the sella turcica of the
sphenoid and is enveloped in dura [28]. Its hormones,
including oxytocin, are released into the blood stream at
the intercavernous sinus [28]. Therefore, we recommend

Figure 2: Breast lymphatics and innervation.
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that osteopathic treatment should include an examination
for cranial dysfunction to ensure there is no strain around
the pituitary that could inhibit full function. Treatment
could include a balanced membranous tension technique
to release strains in the reciprocal tension membrane or a
venous sinus drainage technique to improve overall cranial
function and primary respiratory mechanism [13, 29].

Nipple trauma is all too frequent in the postpartum
mother and is most commonly due to shallow or otherwise
poor infant latch [30]. A study of 1,243 mother-infant dyads
found that 32% of women developed cracked nipples
within 30 days of delivery [31]. This causes painful nipples
and the corresponding thoracic paraspinals can become
sensitized through spinal facilitation [13]. The corre-
sponding thoracic segments should be evaluated for so-
matic dysfunction in effort to normalize the aberrant
impulse reflex and viscerosomatic response. Similar to rib
dysfunctions of the same level, we commonly observe a
group somatic dysfunction involving at least T3–5 in our
patients who report pain with feeding or low milk supply.

Discussion
“His mind will explore the bone, the ligament, the muscle,
the fascia, the channels through which the blood travels from
the heart to local destiny,with lymphatics and their contents,– the
nerves the blood vessels and every channel through or over which
all substances are transmitted all over the body.” - A.T. Still [10]

A careful understanding of anatomy and osteopathic
principles may allow osteopathic physicians to adapt
their common techniques to prevent or treat problems that
may arise in lactating women. Some informationmay also
be extrapolated from studies of other manual therapies. A
2019 systematic review of massage literature found six
studies published from 1980 to 2017 related to breast-
feeding [32]. The outcomes investigated in those studies
included increase in breast milk supply, reduction of
breast pain, resolution of blocked ducts, engorgement,
mastitis, and duration of breastfeeding [32]. Therapeutic
ultrasound has also been reported as a potential treat-
ment for clogged milk ducts [33]. A retrospective case
series of 25 women with a total of 34 clogged milk duct
episodes while breastfeeding reported that 23 (92%) of the
women had resolution of breast pain and breast lump
following 1–7 treatments (average, 3.3 treatments) with
therapeutic ultrasound by their chiropractor [33]. There
was also a 3 patient case series reporting resolution of

severe, refractory breast pain during lactation after pec-
toralis major massage and stretching [34]. Bolman et al.
[35] reported breast massage combined with hand
expression as a common practice in the breastfeeding
community in Russia when women present with
engorgement, clogged milk ducts, or mastitis.

Gua sha, a scraping therapy used by practitioners of
traditional Chinese medicine, has also been investigated
for its effect on breast engorgement [36]. Its proposed
mechanism is the extravasation of blood and metabolic
waste to promote circulation [36]. Fifty-four women with
postpartum breast engorgement were randomized to
receive either gua sha therapy or hot packs and massage
[36]. Subjects in the gua sha intervention groupwere found
to have improvement (p<0.001) in body temperature,
breast temperature, engorgement, breast pain, and breast
discomfort at both the 5 and 30 min reassessment points
following therapy [36].

Limitations

The major limitation of this article is that all mechanisms
discussed here are entirely theoretical and are proposed
based on a study of anatomy and examination of lactating
patients in our weekly mother-baby osteopathic manipula-
tion clinic. We suggest a possible role for osteopathic
manipulation in women who experience pain with breast-
feeding, engorgement, lowmilk supply, cloggedmilk ducts,
and mastitis through improved innervation, blood flow,
lymphatic drainage, and decrease in fascial restriction and
facilitation. In line with the tenets of osteopathic medicine,
when the structure is optimized, the breast should be
capable of normal lactogenesis to provide bothnutritive and
nonnutritive benefits to the mother and the infant that long
term breastfeeding affords. Using osteopathicmanipulation
in lactating women may not only address the mind-body
unit of themother, but that of themother-infant dyad aswell
if it leads to a successful breastfeeding relationship. We
are currently conducting a pilot study investigating the
use of osteopathic manipulation in women with low milk
supply [37]. Further studies of this and our other proposed
indications are warranted.

For the sakeof simplicity, the termbreastfeeding is used
throughout this article. This is in no way meant to margin-
alize populations who are more comfortable with the term
chestfeeding, especially our lesbian, gay, bisexual, trans-
gender, queer, and other patients.
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Conclusions

Osteopathic manipulation has the potential to benefit pa-
tients who are lactating, but more outcomes research is
needed to establish its value. If it proves to be useful,
osteopathic physicians may be uniquely poised to manage
some of the challenges that breastfeeding women face and
provide comprehensive care to the mother-infant dyad.
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