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Mastitis:
Causes and Management

1. Introduction

Mastitis is an inflammatory condition of the breast, which may or may not be accompanied by
infection.  It is usually associated with lactation, so it is also called lactational mastitis (67) or
puerperal mastitis (1).  It can occasionally be fatal if inadequately treated.  Breast abscess, a
localised collection of pus within the breast, is a severe complication of mastitis.  These
conditions form a considerable burden of disease and involve substantial costs (43; 112).  Recent
research suggests that mastitis may increase the risk of transmission of HIV through
breastfeeding (76; 150).

Awareness is growing that inefficient removal of milk resulting from poor breastfeeding
technique is an important underlying cause, but mastitis remains synonymous with breast
infection in the minds of many health professionals (11; 15; 93; 94).  They are often unable to
help a woman with the condition to continue to breastfeed, and they may advise her
unnecessarily to stop (43).

This review aims to bring together available information on lactational mastitis and related
conditions and their causes, to guide practical management, including the maintenance of
breastfeeding.

2. Epidemiology

2.1 Incidence

Mastitis and breast abscess occur in all populations, whether or not breastfeeding is the norm. 
The reported incidence varies from a few to 33% of lactating women, but is usually under 10%
(Table 1).  Most studies have major methodological limitations, and there are no large
prospective cohort studies.  The higher rates are from selected populations.

The incidence of breast abscess also varies widely, and most estimates are from retrospective
studies of patients with mastitis (Table 2).  However, according to some reports, especially from
developing countries, an abscess may also occur without apparent preceding mastitis.
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2.2 Time of occurrence

Mastitis is commonest in the second and third week postpartum (29; 120; 122), with most
reports indicating that 74% to 95% of cases occur in the first 12 weeks (49; 122; 140; 167; 170).
However, it may occur at any stage of lactation, including in the second year (7; 140).  Breast
abscess also is commonest in the first 6 weeks post partum, but may occur later (18; 32; 43; 49;
71; 74; 109; 119; 157).
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Table 1:  Estimates of Incidence of Mastitis

Authors: Year: Country: Method: Number
of cases:

Case
definition

Observation
period post-
partum:

Population
size:

Percentage of
mothers
breastfeeding at the
time of assessment:

Percentage
with
mastitis:

Comments:

Fulton (49) 1945 UK Population based prospective
study 156

Definite
evidence of
suppuration

2 years and 4
months

41,000
1500 births not indicated 9.33%

Waller (168) 1946 UK
Retrospective questionnaire
among post partum visit
patients

3

Women
reporting
having had
mastitis

0 – 4 weeks 52 42% 5.7%

Hesseltine (62) 1948 USA Prospective study in one
hospital 121 not indicated 6 months 1,730 100%* 7% * selection

criterion

Marshall (100) 1975 USA Prospective study on women
delivering in one hospital 65

Actual or
suspected
breast
“infection”

up to one year 5,155 49% 2.67%

* included only
women returning
to the same
hospital 

Prentice et al. (131) 1985 Gambia Analysis of cases in a defined
population 65

Diagnosis by a
health
professional

day 14 to
cessation of
breastfeeding

not indicated 100%
(presumed) 2.6%* * Mean monthly

incidence

Hughes et al. (67) 1989 UK Retrospective analysis of
medical records

not
indicated

Diagnosis of
puerperal
breast infection

not indicated 425 not indicated 4 - 10%*
* Annual
incidence 1930 –
1988

Riordan & Nichols
(140) 1990 USA based

Postal retrospective
questionnaire among a
breastfeeding support
organisation*

60

Women
reporting
having had
mastitis

the entire
breastfeeding
period for 
each child

180 100% 33%
*  Non-
representative
population

Amir (6) 1991 Australia
self-report questionnaire in a
breastfeeding clinic and health
centres*

49 not indicated week 1 to 2
years 98 100 % 50%

* Non-
representative
population

Kaufmann &
Foxman (81) 1991 USA Retrospective analysis of

medical records 30 Physician's
diagnosis 0 – 7 weeks 966 85% 2.9%
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Table 1 (cont.):  Estimates of incidence of Mastitis

Authors: Year: Country: Method: Number
of cases:

Case
definition

Observation
period post-
partum:

Population
size:

Percentage of
mothers
breastfeeding at the
time of assessment:

Percentage
with
mastitis:

Comments:

Jonsson &
Pulkkinen (78) 1994 Finland

Questionnaire distributed in a
clinic, diagnosis made by
health worker

199
Based on
clinical
presentation

5 – 12 weeks 670 85% 24%* * Methodology
not clear

Foxman (48) 1994 USA
Self-administered
questionnaire distributed at
discharge after birth.

9

Women
reporting
treatment for
mastitis

0 – 9 days 100 100%* 9% *Recruitment
condition

Evans (43) 1995 Australia
Data collection from health
facilities of mastitis cases in a
defined area

402

Clinical signs
of inflammation
confirmed by a
nurse

0 - 7* months 8175 50%** 4.92%

* upper limit not
indicated
**presumed form
other studies

Nicholson and
Yuen (118) 1995 Australia Retrospective.  Telephone

contact at 3 months
not
specified

Mothers
reporting
mastitis

3 months 735 54% 7.7%

4 33 37% 12%*
3 36 58% 8%*
1 54 81% 2%*Inch (72) 1996 UK

Computerised analysis of
medical records of primary
birth visit of 4 general
practitioners in Oxford 8

Medical
diagnosis at week 2

52 56% 15%*

*Average
incidence
9%

Kinlay (83) 1998 Australia

Prospective cohort study
following up women who
delivered in two obstetric
service of one geographic area

219

Defined self-
reported
clinical
diagnosis

0 – 6 months 1075 100%* 20% *Recruitment
condition



5

Table 2:  Estimates of Incidence of Breast Abscess

Authors: Year: Country: Incidence: Comments:

Waller (169) 1938 UK 6.7 %

Fulton (49) 1945 UK 8.9 %

Waller (168) 1946 UK 1.9%

Jeffrey (75) 1947 UK 4 % * * of women with
mastitis

Leary (95) 1948 USA 0.04%�

Newton &
Newton (117) 1950 USA 0.47*

* Before the use of
penicillin the
incidence was 0.82%.

Devereux (32) 1970 USA 11 % *
* of women with
mastitis

Marshall (100) 1975 USA 4.6 % * * of women with
mastitis

Niebyl et al. (119) 1978 USA 11.5 %
* of women with
mastitis

Thomsen (161) 1984 Denmark 11 % *

* among
breastfeeding women
with breast
inflammation

Cairns (19) 1996 Zambia 0.5 % *

* calculated on the
average annual birth
rate in the area
served by one
hospital
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3. Causes of mastitis

The two principle causes of mastitis are milk stasis and infection.  Milk stasis is usually the
primary cause (67; 120), which may or may not be accompanied by or progress to infection.

Gunther in 1958 (55) recognised from clinical observation that mastitis resulted from stagnation
of milk within the breast, and that the efficient removal of milk as it is formed could largely
prevent the condition. She suggested that infection when it occurred was not primary, but
resulted from the stagnant milk providing a medium for bacterial growth.

Thomsen and co-authors in 1984 (161) produced additional evidence for the importance of milk
stasis.  They counted leukocytes and bacteria in milk from breasts with clinical signs of mastitis,
and proposed the following classification: 
- milk stasis
- non-infectious inflammation (or non-infectious mastitis)
- infectious mastitis.

Leukocytes < 106/ml
milk

Leukocytes > 106/ml
milk

Bacteria < 103/ml milk Milk stasis Non-infectious mastitis

Bacteria > 103/ml milk Infectious mastitis

In a randomised study, they found that milk stasis (<106 leukocytes and <103 bacteria) improved
with continued breastfeeding alone; non-infectious mastitis (>106 leukocytes and <103 bacteria)
required treatment by additional expression of milk after a feed, and infectious mastitis (>106

leukocytes and >103 bacteria) was treated effectively only with both removal of milk and
systemic antibiotics.  Without effective removal of milk, non-infectious mastitis was likely to
progress to infectious mastitis, and infectious mastitis to the formation of an abscess.

Thomsen at al also related cell and bacterial counts to clinical findings, and found that it was
impossible to be certain from clinical signs whether or not infection was present.

4. Milk Stasis

Milk stasis occurs when milk is not removed from the breast efficiently.  This may occur
when the breasts are engorged soon after delivery, or at any time when the infant does not
remove the milk that is produced from part or all of the breast.  Causes include poor
attachment of the infant at the breast, ineffective suckling, restriction of the frequency or
duration of feeds, and blockage of milk ducts.  Other situations which predispose to milk
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stasis include an overabundant milk supply (107), or lactating for twins or higher multiples
(118).

4.1 Breast engorgement 

Observations on the connection between breast engorgement (Section 7.1) and mastitis have
been made for many years, though the two conditions were not always clearly distinguished.

Historically, "milk fever", characterised by distended breasts and a high fever, was described
in the 18th century.  It occurred on about the third day after delivery, when the milk "came in",
and it may have been the result of progression from engorgement (45).  James Nelson in 1753
noted that the condition did not occur when infants were put to the breast immediately after
delivery, so that milk stasis was avoided (115).  The primary importance of prompt removal of
milk in the early stages of mastitis, or congestion, to prevent progression of the disease and
abscess formation, was also described by Naish in 1948 (114).  She regarded suckling by the
baby as the most effective means of milk removal.

4.2 Frequency of breastfeeds

In 1952, Illingworth and Stone formally demonstrated in a controlled trial that the incidence of
engorgement was halved if babies were given unrestricted access to the breast (69).  Over the
years, a number of others also observed that when breastfeeding times were scheduled,
engorgement, often followed by mastitis and lactation failure, was more common (14; 73;
168).

An association between restricted frequency or duration of breastfeeding and mastitis has
subsequently been described by a number of authors (5; 8; 44; 49; 94; 100; 110; 139; 140). 
Many women have the experience that if they miss a breastfeed, or if their infant suddenly starts
to sleep through the night and the time between feeds increases, mastitis may follow (94; 139).

4.3 Attachment at the breast

The importance of a baby being well attached to the breast for effective removal of milk was
first recognised by Gunther (55).  The process has been researched and further described
subsequently (176) and clinical techniques are now well developed and described by other
authors (42).  Poor attachment as a cause of inefficient milk removal is now seen as a major
predisposing factor for mastitis (5; 44).  The technique for ensuring good attachment is described
in Annex 1, and in WHO/UNICEF training materials (178).

Fissured or painful nipples are often found in association with mastitis.  The commonest cause
of nipple pain and trauma is poor attachment at the breast (177), so the two conditions may
occur together partly because they have the same mechanical origin.  Also, nipple pain may
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lead to avoidance of feeding on the affected breast and thus predispose to milk stasis and
engorgement (44).

4.4 Preferred side and efficient suckling

Further evidence that an underlying cause of mastitis is milk stasis of mechanical origin comes
from studies of which breast is affected most often, (43; 71; 140).  It has been observed that
many mothers find it easier to attach their infant to the breast on one side than on the other, and
it was suggested that poor attachment, leading to milk stasis and mastitis might be more likely to
occur on the side that was more difficult.  It was assumed that this would be related to a
mother’s right or left-handedness.  However, although several studies of the frequency with
which each side is affected have been conducted, no consistent or significant difference has been
observed.  37-52% of cases involve the right breast and 38-57% the left breast, with bilateral
mastitis in 3-12%.  The findings for breast abscess are similar (117).

Inch and Fisher (71) however noticed that women’s preferred side for holding their baby was not
necessarily related to their handedness.  They recorded both the dominant hand and the preferred
side for holding the baby for every woman who developed mastitis.  No relationship was found
between the dominant hand and the side affected, but in 78% of cases mastitis occurred in the
breast opposite to the preferred side.  This supports the contention that the underlying cause of
the condition is likely to be mechanical. 

4.5 Other mechanical factors 

A short frenulum (tongue-tie) in the infant has been observed clinically to interfere with
attachment at the breast, and cause sore and fissured nipple.  It may also reduce the efficiency
of milk removal, and predispose to mastitis (99; 101).

Use of a pacifier or a bottle and teat in a maternity hospital in Italy, was found to be
associated with sore nipples at discharge (21).  Pacifier use may also be associated with poor
attachment at the breast, engorgement (138), and reduction in breastfeeding frequency and
duration (164).  Pacifiers may thus interfere with milk removal and predispose to milk stasis.

Tight clothing (26; 31; 44; 64; 74; 86; 92; 113) and prone sleeping position (5) are other
mechanical factors that have been observed in connection with mastitis, and suggested as
possible causes, though the evidence is mainly anecdotal.
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5. Infection

5.1. Infecting organisms

The commonest organisms found in mastitis and breast abscess are coagulase-positive
Staphylococcus aureus and  Staph. albus (74; 100; 102; 103; 117; 119; 120; 140; 170). 
Escherichia coli (94; 161) and Streptococcus (�-, �-, and non- haemolytic) are sometimes found,
(82; 119; 120; 137; 147; 161) and the latter has in a few cases been linked to neonatal
streptococcal infection (82).  Rarely, mastitis has been recognised as a complication of typhoid
fever and other salmonella infections (51; 146).  M. tuberculosis is another rare cause of
mastitis.  In populations where tuberculosis is endemic, M. tuberculosis may be found in about
1% of cases of mastitis (56) and associated in some cases with tuberculous tonsillitis in the
infant.  Candida and cryptococcus have been reported to cause fungal mastitis (60; 123; 165) but
mycoplasma and chlamydia have not (162).

Bacteria are often found in milk from asymptomatic breasts, in both industrialised (144) and
developing (184) countries.  The spectrum of bacteria is often very similar to that found on
skin (74; 100; 119; 170).  Marshall (100), for example, found Staph. epidermidis,
diphtheroids, and alpha-haemolytic and non-haemolytic streptococci. Bacteriological studies
are therefore complicated by the difficulty of avoiding contamination from skin bacteria (160).
Despite careful techniques for collection, only 50% of milk cultures may be sterile (109),
while others show "normal" colony counts from 0 to 2,500 colonies per ml. (183).

Thus the presence of bacteria in the milk does not necessarily indicate infection, even if they are
not contaminants from the skin.  One way to distinguish between infection and simple bacterial
colonisation of the milk ducts is to look for bacteria coated with specific antibodies.  As with
urinary tract infection, bacteria in breastmilk which are coated by immunoglobulins IgA and IgG
demonstrate that a specific immune reaction to an infection has taken place (158; 160). 
However, facilities for such an investigation are not routinely available in many situations.

5.2 Bacterial colonisation of the infant and breast

Bacterial colonisation of the infant and breast is a normal process that takes place soon after
birth.  Both the mother’s milk ducts and the infant's nasopharynx are colonised by a variety of
organisms, some of them potentially pathogenic, such as Staph. aureus (38).  However, their
presence does not by itself cause mastitis (38; 102; 183).

If a mother is in close contact with her infant immediately after delivery, she transfers to the
infant her own strain of respiratory and skin organisms.  These organisms grow and populate
her infant’s gut, skin and respiratory tract.  Once a flora of commensal organisms is
established, the growth of pathogenic bacteria is inhibited.  This process, known as bacterial
interference, has been used deliberately in clinical settings to prevent and control outbreaks of
infection by the more virulent forms of Staph. aureus  (96; 151).
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Thus in addition to facilitating breastfeeding and bonding, early skin-to-skin contact of a
mother with her infant, and rooming-in, are the most natural and efficient ways to prevent the
spread of infection, including the spread of organisms responsible for mastitis.  It has long
been recognised that infants who are kept with their mothers have lower rates of infection than
those who are kept in a nursery (108).  Colbeck in 1949 suggested that the most important
single factor in the spread of infection was the number of infants per nursery.  He even stated
that "ideally, it would appear that the baby should remain with the mother" (24).

5.3 Epidemic puerperal mastitis

Problems may arise when first the infant and then the mother is exposed to unfamiliar or virulent
organisms. This is most likely to occur in hospitals, from cross-infection or the development of
resistant strains (38; 49; 109).  An epidemic form of puerperal mastitis occurred frequently in
hospital nurseries in industrialised countries from the 1930’s to the 1960’s (52; 74; 185).  During
this period, hospital deliveries became more frequent, breastfeeding was not promoted, and the
antibiotic era was only just beginning.  The dominant role of staphylococcal infections and
transmission between nursery personnel, infants and mothers was repeatedly demonstrated (1;
24; 37; 109; 127; 135).

Epidemic mastitis has been regarded as a hospital acquired disease caused by highly virulent
strains of penicillin-resistant Staph. aureus (52).  It has become rarer since the advent of
antibiotics and the use of more powerful bactericides for cleaning hospitals (105); but it has also
become rarer since practices which favoured milk stasis have become less widespread, such as
restrictive feeding schedules, and interruption of feeding from a breast with a fissured nipple;
and since infants in hospital have roomed-in with their mothers instead of staying in nurseries. 

5.4 Route of infection

How infection enters a breast is uncertain.  Several routes have been suggested: through the
lactiferous ducts into a lobe; by haematogenous spread; and through a nipple fissure into the
periductal lymphatic system (18; 39; 52; 94; 137; 170).  Nipple fissure has been reported with
increased frequency in the presence of mastitis (41; 43; 71; 78; 100; 170).  In a prospective,
randomised clinical trial, Livingstone studied the effects of antibiotic treatment of women with
nipple fissure from which Staph. aureus was cultured.  She found that women who were treated
with a systemic antibiotic were 4-5 times less likely to develop mastitis than women who were
treated with a topical preparation, or with improved breastfeeding technique alone (97).  So, in
addition to the possibility that mastitis and fissure occur together because both can result from an
infant’s poor attachment at the breast, there is also the likelihood that a fissure provides an entry
point for infection(101).

An association between Candida infection of the nipple and mastitis, particularly recurrent
mastitis, has often been noted (6; 60; 94; 60).  Mastitis due to Candida has occasionally been
reported, particularly in diabetic women, but is extremely rare (123).  It is more likely that nipple
fissure resulting from candidiasis could provide an entry point for bacterial infection.  It is also
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possible that, when nipples are painful and damaged as a result of candida, a woman may use the
breast less efficiently, leading to milk stasis.  However, candidiasis often follows antibiotic
treatment, and it may occur as an indirect consequence of mastitis rather than being a
predisposing factor.

Deep burning breast pain occuring during and after feeds is often attributed to candida infection
of the mammary ducts, but recently Staph. aureus has been identified as a pathogen in cases of
deep pain as well as of nipple fissure (97; 159).  Deep pain could be due to infection in the
mammary ducts, but whether there is any connection with mastitis is unclear.

6. Predisposing factors

There are a number of factors which it has been suggested might increase the risk of mastitis. 
Evidence exists for some, but most remain anecdotal.  Their importance is likely to be small
compared with that of breastfeeding technique: good attachment and effective milk removal.

� Age
One retrospective study showed that women aged 21-35 were more likely to develop mastitis
than those under 21 and over 35 (78).  Another retrospective study identified women aged 30-
34 as having the highest incidence of mastitis, even when parity and full-time employment
were controlled for (81).

� Parity
Primiparity is found to be a risk factor in some studies (43; 49; 74; 109) but not in others (48;
81).

� Previous attack
There is substantial evidence that a first attack of mastitis predisposes to recurrence (32; 43;
44; 48; 78; 109).  In some studies 40 to 54 percent of women had suffered one or more
previous attacks.  This could be a result of uncorrected poor breastfeeding technique.

Many lactating women who have potentially pathogenic bacteria
on their skin or in their milk do not develop mastitis.

But:

Many women who do develop mastitis do not have
pathogenic organisms in their milk.



12

� Delivery
Complications of delivery may increase the risk of mastitis (109), though the use of oxytocin
does not do so (78). 

� Nutrition
Nutritional factors have often been thought to predispose to mastitis, including high salt
intake, high fat intake, and anaemia, but the evidence is inconclusive (5; 31; 105; 106; 171). 
Poor nutrition has also been suggested, particularly poor micro-nutrient status.  Anti-
oxidants vitamin E, vitamin A, and selenium are known to reduce the risk of mastitis in dairy
animals (149; 150).  A micro-nutrient supplementation trial in Tanzania found that vitamin-E
rich sunflower oil reduced signs of breast inflammation, although vitamin A from red palm
oil did not (46).

� Immune factors in milk
Immune factors in breastmilk may provide a defence mechanism in the breast.  A study in the
Gambia suggested that when levels of these factors are low, effective defence may be
reduced, and the risk of recurrent mastitis increased (131).

� Stress and fatigue
Maternal stress and fatigue have often been linked to mastitis but again there is little firm
evidence (8; 31; 44; 94; 117; 140).  Women who have pain and fever are likely to feel tired
and want to rest, but it is not clear whether or not fatigue is a cause of the condition. 

� Employment outside the home
In a retrospective study in 1991 by Kaufmann and Foxman (81), full-time work outside the
home was found to be associated with an  increased incidence of mastitis.  The suggested
explanation was milk stasis caused by long intervals between the breastfeeds and lack of time
for adequate milk expression 

� Local factors in the breast
Factors such as skin type, skin reaction to the sun, allergy, rashes, and exposure to cold have
not been shown to affect the incidence of mastitis.  Whether some procedures such as the use
of nipple cream are able to prevent mastitis remains speculative (21; 44; 78).  There is no
evidence to support the suggestion that the size of the breast increases the risk of mastitis.

� Trauma
Trauma to the breasts from any cause can damage gland tissue and ducts and this could lead
to mastitis.  A possible cause that should not be overlooked is domestic violence, which
affects many women in all societies, and is likely to occur during lactation (179).
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7. Pathology and clinical features

7.1 Engorgement

From the 3rd to the 6th day after delivery, when the milk normally “comes in”, the breasts may be
very full.  This is physiological, and with effective suckling and removal of milk by the infant,
rapidly resolves.  However it may develop into engorgement, and the two conditions are often
confused.

With engorgement, the breast is overfilled with both milk and tissue fluid.  Venous and
lymphatic drainage are obstructed, milk flow is hindered, and the pressure in the milk ducts and
alveoli rises.  The breasts become swollen and oedematous.

With both physiological fullness and engorgement, the whole of both breasts is usually affected.
There are important differences however (178):

- a full breast feels hot, heavy and hard.  There is no shininess, oedema, or redness.  The milk
usually flows well, and sometimes drips out spontaneously.  It is easy for the infant to suckle
and remove the milk

- an engorged breast is enlarged, swollen and painful.  It may be shiny and oedematous with
diffuse red areas.  The nipple may be stretched flat.  The milk often does not flow easily, and
it may be difficult for the infant to attach to the breast to suckle until the swelling is reduced. 
The woman sometimes has fever. However, the fever usually settles in 24 hours.

7.2 Blocked duct

Localised milk stasis, affecting part of the breast such as a lobe, is often referred to as blocked
duct.  “Focal breast engorgement”, “caked breast” or “plugged duct” are other terms which are
sometimes used (91).  The condition is assumed to be due to a solid obstruction, but may
simply be due to inefficient removal of milk from that part of the breast. 

Clinical signs are a painful lump in one breast, often with a patch of redness of the overlying
skin.  Only part of one breast is affected.  The woman usually has no fever and feels well.  Some
women with blocked duct report the presence of particulate matter in their expressed breastmilk.
In this case there may be true obstruction to a milk duct (86; 105; 119; 140).  Symptoms are
rapidly relieved when the hard particulate material is expressed, and milk is released from the
affected part of the breast.  White granules which may be found in accumulated milk are
thought to be formed from a mixture of casein and other materials hardened by salts containing
calcium (16; 27).  Fatty- or stringy-looking material, sometimes brown or greenish, is also
sometimes extruded from apparently blocked ducts, followed by relief of symptoms (53; 91;
152).

A related condition is the appearance of a white spot at the end of the nipple, usually about 1 mm
in diameter, and which is associated with blocked duct (3; 17; 98).  The white spot can be
extremely painful during suckling.  The obstruction is quickly relieved when the white spot is
removed for example by use of a sterile needle or rubbing with a towel.  The white spot is
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thought to be due to an overgrowth of epithelium (forming a “blister”), or an accumulation of
particulate or fatty material.

Another uncommon related condition is galactocoele (94).  A galactoceole is a milk filled cyst,
thought to develop from a blocked duct.  It presents as a smooth rounded swelling in the breast,
at first filled with pure milk, later with thicker creamy material as the fluid is absorbed.  When
the swelling is pressed, milky fluid may come out of the nipple.  Diagnosis can be made by
aspiration or ultrasound.  Milk may be aspirated, but the cyst usually fills up again after some
days, and repeated aspiration is required.  A galactocoele can be removed surgically under local
anaesthesia.  Breastfeeding need not be interrupted.

7.3 Non-infectious mastitis

When milk is not removed from part or all of a breast, milk production slows and eventually
ceases.  However, this process takes some days and may not be complete for 2-3 weeks. In the
meantime the accumulated milk may cause an inflammatory response (8; 55; 94; 160; 161;
162).

Cytokines, both inflammatory and anti-inflammatory are found normally in milk.  Anti-
inflammatory cytokines and other factors are thought to protect the infant (34; 153), but
inflammatory cytokines, such as interleukin-8 (IL-8), may be more important for protecting the
breast against infection.  Increased levels of IL-8 are found in the breast during mastitis, and are
a sign that an inflammatory response is occuring (46; 175).  As part of the inflammatory
response, the paracellular pathways, that is the tight junctions between the milk secreting cells of
the mammary alveoli, open, allowing substances from plasma to pass through into the milk,
particularly immunoproteins and sodium.  At the same time, the increase in the pressure of the
milk in the ducts and alveoli may force substances from milk back into the surrounding tissue. 
Cytokines from the milk may induce an inflammatory response in the surrounding tissue, and it
is also possible that other components induce an antigenic reaction.

The inflammation is responsible for the signs and symptoms of mastitis. Part of the breast is
painful, red, swollen, and hard.  Usually only one breast is affected.  The woman often has a
fever and feels ill.  However, in two studies it was observed that one third to one half of
women with mastitis had local signs only (7; 20).

The opening of the paracellular pathways results in changes in the composition of the milk. 
Levels of sodium and chloride increase, and the levels of lactose and potassium decrease (102;
126; 132).  The taste of the milk changes:  it becomes more salty and less sweet.  Usually the
saltiness is only temporary, lasting about a week (131).  Sometimes the breast continues to be
underused, and milk stasis and altered taste persist.  This has been described as unilateral
chronic breast dysfunction (25).  However, the condition is reversible, and after the next
pregnancy, normal function usually returns to the affected breast (130).
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7.4 Immune factors in milk

A number of  protective factors are normally present in milk including secretory IgA, lactoferrin,
lysozyme, and C3 (a component of complement), and leukocytes (131; 160).  Although more
attention is usually paid to their importance for infant health, they may also help to protect the
breast against infection by preventing Staph. aureus from becoming established (174).  They
have been shown to be an important defence mechanism in the bovine mammary gland (125). 
C3 and IgA promote phagocytosis of Staph. aureus by leukocytes in milk (13), and lactoferrin
increases the adhesion of leukocytes to tissue at the site of inflammation (124). As part of the
inflammatory response, additional immunoproteins from the serum, and increased numbers of
leukocytes enter the milk (161).

Women in the Gambia who experienced repeated bouts of mastitis were found to have low
levels of IgA, C3 and lactoferrin in their milk in comparison with other lactating mothers (131). 
This provides additional evidence that these factors constitute a defence mechanism, and that
when levels are low, effective defence is reduced.

Increased immunoprotein levels occur during breast involution when breastfeeding is
discontinued (58), and they may protect the breast at a time when milk stasis might allow
bacterial growth.

7.5 Sub-clinical mastitis

Recently a condition called sub-clinical mastitis has been described (46; 175).  Sub-clinical
mastitis is diagnosed from the finding of a raised sodium-potassium ratio in the milk, and an
increased concentration of interleukin-8, (IL-8) when there is no clinical mastitis.  Increased
sodium and IL-8 levels are thought to indicate that an inflammatory response is occurring,
despite the absence of clinical signs.  Sub-clinical mastitis has been found to be common among
women in Bangladesh, Tanzania, Malawi and South Africa.  An increased sodium-potassium
ratio of breast milk has also been observed in association with poor weight gain of infants (46;
111), and when supplementary feeds are given to the infant, or when the number of breastfeeds
is decreased, so that milk production falls below 400 ml per day (116).  This suggests that sub-
clinical mastitis may be associated with inadequate milk removal, and that it could be quite
common in those situations.  Morton in 1994 found that giving skilled guidance to mothers of
infants up to one month of age, including helping them with attachment of the baby to the breast,
was associated with improved lactation and reduction of elevated breast-milk sodium levels
(111).

Sub-clinical mastitis is also associated, in HIV-positive women, with an increase in the HIV load
in the breastmilk, and could be responsible for higher rates of mother-to-child transmission of
HIV (148; 149; 150; 175).  A 20-fold increased rate of mother-to-child transmission of HIV has
been reported with clinical mastitis (76).



7.6 Infectious mastitis

Infective mastitis results if milk stasis remains unresolved, and the protection provided by the
immune factors in milk and by the inflammatory response is overcome.  Fresh human milk is
not normally a good medium for bacterial growth (4; 90; 121; 128), and for infection to occur
conditions must be present which prevent the breast from destroying and eliminating bacteria.
The natural direction of the flow of milk along the ducts, when removed efficiently, would be
expected to wash any organisms down and out of the breast.  Inefficient milk removal,
resulting in accumulation of milk, creates the conditions favourable to bacterial growth, and
the anti-infective processes may be overwhelmed.

The signs and symptoms of infectious mastitis are, as discussed above, impossible to distinguish
from non-infectious mastitis.  Part of usually one breast becomes red, painful, swollen and hard,
and there may be general symptoms of fever and malaise.  An accompanying sign may be a
nipple fissure.

Infectious mastitis has been
classified by different authors in
several ways.  First according to its
site: superficial mastitis occurring in
the dermis and intramammary
mastitis located either in the
glandular tissue itself,
(parenchymous) or in the connective
tissue of the breast (interstitial).
Second, according to the
epidemiological patterns: epidemic
or sporadic.

Attempts have also been  made to
link both classifications, as reflected
in the accompanying box, but the
usefulness of this remains uncertain
(11; 48; 52; 55; 94).
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Recurrent mastitis may be due to delayed or inadequate treatment of the initial condition (71) or
uncorrected poor breastfeeding technique.  Sometimes recurrence is associated with candidiasis
(Section 5.4).  Occasionally there is an underlying breast condition which causes persistently
poor drainage of part of a breast, such as a ductal abnormality, a cyst or tumour, which should
be identified and treated accordingly (94; 122).  These conditions will not be further discussed
in this review.

7.7 Breast Abscess

A lactating breast, as any other infected tissue, localises infection by forming a barrier of
granulation tissue around it.  This becomes an abscess capsule, which is filled with pus (137).

There is a severely painful swollen lump, with redness, heat, and oedema of the overlying
skin.  In neglected cases the lump may be fluctuant, with skin discoloration and necrosis. 
Fever may or may not be present (11; 62; 67; 77; 117).  To confirm the diagnosis, pus can be
aspirated with a syringe and wide bore needle.  The differential diagnosis of breast abscess
includes galactocoele (see Section 7.2), fibroadenoma, and carcinoma.  These conditions are
not discussed further in this review.

8. Prevention

Mastitis and breast abscess are largely preventable, if breastfeeding is managed appropriately
from the beginning to prevent situations which give rise to milk stasis (32; 71; 102; 161; 167),
and if early signs such as engorgement, blocked duct and nipple soreness are treated promptly.
This is needed as part of normal maternity care, and as an ongoing part of both facility based
and community care for women and children.  Appropriate management in maternity wards is
required by the Baby-Friendly Hospital Initiative, or BFHI (178).

8.1 Improved understanding of breastfeeding management

Women and those who care for them need to know about effective breastfeeding management,
both to feed the infant adequately and to keep the breasts healthy.  Important points are:
- start to breastfeed within an hour or so of delivery;
- make sure that the infant is well attached to the breast;
- breastfeed with no restrictions, in either the frequency or duration of feeds, and let the baby

finish the first breast first, before offering the other;
- breastfeed exclusively for at least 4 and if possible 6 months.
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Women and their carers also need to understand that the following may interfere with
breastfeeding, limit or reduce the amount that an infant suckles, and increase the risk of milk
stasis:
- using a pacifier;
- giving the infant other foods and drinks in the first few months, especially from a feeding

bottle;
- taking the infant off the first breast before he is ready to make sure that he takes the other
- a heavy or stressful workload;
- missing breastfeeds, including when the infant starts sleeping through the night;
- trauma to the breasts, from violence or any other cause.

These should be avoided or women protected from them as far as possible; but when they
inadvertently occur, a woman can prevent mastitis if she takes extra care of her breasts.

8.2 Routine measures as part of maternity care

The following practices are important to prevent milk stasis and mastitis.  They should be
routine in any setting where mothers give birth or are cared for before and after delivery: in
maternity hospitals; in smaller facilities such as health centres; or at home when mothers
deliver there, or when they return after delivery:
- Infants should have early contact with their mothers, and start breastfeeding as soon as they

show signs of readiness, usually within the first hour or so;
- Infants should stay in the same bed as their mother, or close to her in the same room;
- Every mother should receive skilled help and support with her breastfeeding technique,

whether or not she has breastfed before, to ensure good attachment, effective suckling and
efficient milk removal;

- Every mother should be encouraged to breastfeed ‘on demand’, whenever the infant shows
signs of readiness to feed, such as opening the mouth and searching for the breast;

- Every mother should understand the importance of unrestricted and exclusive breastfeeding,
and of avoiding the use of supplementary feeds, bottles and pacifiers;

- Women should receive skilled help to maintain lactation if their infants are too small or weak
to suckle effectively;

- When a mother is in hospital, she needs skilled help at the first feed and for as many of the
subsequent feeds as necessary;

- When a mother is at home, she needs skilled help during the first day after delivery, several
times during the first two weeks, and subsequently as needed until she is breastfeeding
effectively and confidently.

8.3 Effective management of breast fullness and engorgement

If a woman’s breasts become very full or engorged during the first week, when her milk
‘comes in’, it is essential to ensure that her milk is removed and the condition allowed to
resolve.
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- The mother should be helped to improve her infant’s attachment at the breast, to improve
milk removal, and to avoid damage to the nipples.

- She should be encouraged to breastfeed as often and as long as her infant is willing, with
no restrictions.

- If the infant’s suckling does not relieve the fullness or engorgement sufficiently, or if her
nipple is pulled so flat that the infant has difficulty attaching, she needs to express her milk. 
She should express enough to soften the breasts, relieve the discomfort, and enable the infant
to attach and suckle effectively.

- Expression can be done either by hand or with a pump (178).  If the breasts are very painful,
another way to express milk is by using the hot bottle method (see Annex 2).

- After a day or two, the condition should resolve, and the milk supply and the infant’s needs
will match each other.

8.4 Prompt attention to any signs of milk stasis

A woman needs to know how to care for her breasts, and about early signs of milk stasis or
mastitis, so that she can treat herself at home, and seek help quickly if the situation does not
resolve.  She should check her breasts to see if there are any lumps, if there is any pain, or
hotness or redness:
- if she is affected by any of the risk factors, such as missing breastfeeds;
- if she has a fever or feels ill, for example with a headache.

If she has any of these symptoms, she needs to:
- rest, in bed if possible;
- breastfeed very often from the affected breast;
- put a warm compress on the affected breast, bathe it in warm water, or have a warm

shower;
- gently massage any lumpy areas while the infant is feeding to help the milk to flow from

them
- seek help from a health worker if she is not better next day.

These measures can often prevent milk stasis or early signs of mastitis from progressing and
developing into severe mastitis.

8.5 Prompt attention to other difficulties with breastfeeding

A woman needs skilled help with breastfeeding at any time if she has a difficulty which may
lead to milk stasis, such as:
- nipple pain or fissure;
- breast discomfort after feeding;
- nipple compression (a white line across the tip when the infant releases the breast);
- unsatisfied infant:  very frequent, infrequent, or prolonged feeds;



20

- an unsatisfied infant:  very frequent, infrequent, or prolonged feeds;
- loss of confidence in her milk supply, believing herself to have insufficient milk;
- early introduction of other feeds; or 
- using a pacifier.

Midwives and other facility based health workers need appropriate knowledge and skills so
that they can help mothers to establish breastfeeding in the early postpartum period, to
continue breastfeeding subsequently, and to overcome early difficulties before they become
more serious and put lactation at risk.

Knowledge and skills about ongoing support of breastfeeding need also to be available in the
community, among community based health workers, TBAs, or peer counsellors, and women
generally, so that women can help each other to prevent difficulties; and if problems arise,
appropriate treatment can be started early.

8.6 Control of infection

While appropriate management of breastfeeding is fundamental for the prevention of mastitis,
reduction of the risk of infection it is also important, especially in the hospital setting.

Thorough and frequent hand washing by both health workers and mothers is necessary (88). 
Health workers should wash their hands after every contact with a mother or infant, or with
any possible source of pathogenic organisms.  Plain soap is adequate to remove surface
organisms, but for health workers in frequent contact with body fluids, an anti-microbial hand
washing product is more effective, provided it is in contact with the skin for at least 10
seconds per wash (89).  Peters showed that additional hand disinfection at the bedside of
breastfeeding mothers in hospital reduced the incidence of mastitis from 2.8% to 0.66% (127).

Early skin-to-skin contact, followed by rooming-in of the infant with the mother are also
important ways to reduce hospital infections, as discussed in Section 5.3.

Other measures and products have been proposed, but there is no evidence of their efficacy. 
These include breast massage, lotions, ointments and sprays, such as Boracic lotion, Dettol
2.5%, penicillin ointment chlorhexidine (0.2%), and  chlorhexidine spray (12; 22; 61; 62; 68; 70;
78; 109).

9. Treatment

For treatment of any of the conditions discussed, it is necessary 
1. To take a history from the mother, to learn if there are any obvious causes for her

difficulties, or predisposing factors;
2. To observe a breastfeed, and assess if her breastfeeding technique and the infant’s

attachment at the breast are satisfactory, and how they might be improved.
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9.1 Blocked duct

Treatment requires improved removal of milk, and avoiding any obstruction to milk flow.
- Ensure that the infant is well positioned and attached at the breast.  Some authors recommend

holding the infant with the chin towards the affected part of the breast, to facilitate milk
removal from that section (91), while others consider generally improved attachment
adequate (71; 167).

- Explain the need to avoid anything that could obstruct the flow of milk, such as tight clothes,
and holding the breast too near the nipple.

- Encourage her to breastfeed as often and as long as her infant is willing, with no restrictions.
- Suggest that she apply wet heat (e.g. warm compresses or a warm shower) (91; 94; 139; 167).

Occasionally, these techniques do not relieve a woman’s symptoms.  This may be because there
is particulate matter obstructing the duct.  Massage of the breast, using a firm movement of the
thumb over the lump towards the nipple may be helpful (3; 5; 65; 91; 133).  However, this
should be done gently, because when breast tissue is inflamed, massage can sometimes make the
situation worse.

If there is a white spot visible at the end of the nipple, it needs to be removed, with the
fingernails, a rough flannel, or with the aid of a sterile needle (17; 133).

Unfortunately, blocked ducts tend to recur, but once a woman knows what they are and how to
treat them herself, she can start treatment early and avoid progression to mastitis.

9.2 Mastitis

If despite all efforts at prevention, mastitis occurs, it must be treated promptly and adequately.
If treatment is delayed or incomplete, recovery is less satisfactory.  There is an increased risk of
breast abscess and relapse (32; 74; 102; 154; 161; 170).

The main principles of treatment of mastitis are:
- Supportive counselling
- Effective milk removal
- Antibiotic therapy
- Symptomatic treatment

� SUPPORTIVE COUNSELLING
Mastitis is a painful and frustrating experience, and it makes many women feel very ill.  In
addition to effective treatment and control of pain, a woman needs emotional support
(167).  She may have been given conflicting advice from health professionals, she may
have been advised to stop breastfeeding, or given no guidance either way.  She may be
confused and anxious, and unwilling to continue breastfeeding.

She needs reassurance about the value of breastfeeding; that it is safe to continue; that milk
from the affected breast will not harm her infant (see Section 10); and that her breast will
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recover both its shape and function subsequently. She needs encouragement that it is worth
the effort to overcome her current difficulties.

She needs clear guidance about all measures needed for treatment, and how to continue
breastfeeding or expressing milk from the affected breast. She will need follow up to give
continuing support and guidance until she has recovered fully.

� EFFECTIVE MILK REMOVAL
This is the most essential part of treatment (71).  Antibiotics and symptomatic treatment may
make a woman feel better temporarily, but unless milk removal is improved, the condition
may become worse or relapse despite the antibiotics.

- Help the mother to improve her infant’s attachment at the breast (see Annex 1).
- Encourage frequent breastfeeding, as often and as long as the infant is willing, without

restrictions.
- If necessary express breast-milk by hand or with a pump or hot bottle, until breastfeeding

can be resumed (Annex 2).

� ANTIBIOTIC THERAPY
Antibiotic treatment is indicated if either:
- cell and bacterial colony counts and culture are available and indicate infection, or
- symptoms are severe from the beginning, or
- a nipple fissure is visible, or
- symptoms do not improve after 12-24 hours of improved milk removal (2; 6; 71; 102).

An appropriate antibiotic must be used (Table 4).  To be effective against Staph. aureus a
�-lactamase resistant antibiotic is needed.  For gram negative organisms, cephalexin or
amoxicillin may be the most appropriate.  If possible, milk from the affected breast should
be cultured and the antibiotic sensitivity of the bacteria determined.

The chosen antibiotic must be given for an adequate length of time.  10-14 days is now
recommended by most authorities (94; 167).  Shorter courses are associated with a higher
incidence of relapse.

� SYMPTOMATIC TREATMENT
Pain should be treated with an analgesic (5; 167).  Ibuprofen is considered the most
effective, and it may help to reduce inflammation as well as pain.  Paracetomol is an
appropriate alternative.

Rest is considered essential (94; 167) and should be in bed if possible.  As well as helping
the woman herself, resting in bed with the infant is a useful way to increase the frequency
of breastfeeds, and may thus improve milk removal.

Other measures which are recommended are the application of warm packs to the breast,
which both relieves pain and helps the milk to flow; and ensuring that the woman drinks
sufficient fluids.
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Other Therapeutic Approaches
A number of other forms of treatment of mastitis are sometimes suggested, but there is little
evidence of their effectiveness.

1. Pus stripping.  This technique was proposed by Bertrand and Rosenblood in 1991, following
a form of veterinary practice (11).  In a study of 475 women with clinical mastitis this
treatment was interpreted as having a favourable outcome.  However the study was
uncontrolled, and few milk cultures were positive for pus forming bacteria.  The procedure is
reported to be very painful, and there is no reason to suppose that it is more effective than
improved physiological removal of milk.

2. Cabbage leaves.  The use of chilled or room temperature cabbage leaves is sometimes
recommended for relief of symptoms of engorgement (142; 143).  They were found to be as
effective as cold packs in the relief of pain, but there is no evidence that they shorten the
duration of the condition.

3. Dietary measures.  Avoidance of drinks such as coffee which contain methylxanthines; and
lowering fat intake are considered helpful by some authors (5; 31; 94; 156), but the evidence
is mainly anecdotal.

4. Herbal treatment.  In traditional Chinese medicine plant extracts (Fructus gleditsiae) are
used (66), apparently successfully.

              Table 4.   Antibiotics for treatment of infectious mastitis

Antibiotic: Dosage: References:
Erythromycin 250 – 500 mg 6 hourly (5), (23), (36), (163)
Flucloxacillin 250 mg  6 hourly (23) 
Dicloxacillin 125-500 mg 6 hourly by

mouth
(94), (122)

Amoxacillin 250-500 mg every 8
hours

(94)

Cephalexin 250-500 mg 6 hourly (5), (23), (36), (50), (122), (163)

Penicillin and ampicillin, though often used in the past, are not currently regarded as appropriate
antibitoics, in view of the increasing resistance shown by Staph. aureus isolated from women with
puerperal mastitis (37; 84; 102).  Methicillin and gentamycin resistance also has been reported 
since the 1960s (63; 87; 129; 155).  An increasing number of oxacillin-resistant Staph. aureus
(ORSA) infections are being reported (28; 94).   Most strains of Staph. aureus remain sensitive to
fucidic acid, rifampicin and vancomycin, but vancomycin-resistant strains are emerging (40). 
Several antibiotics, including ampicillin, gentamycin, tetracyclines and chloramphenicol, have been
shown to have anti-inflammatory properties (33). They might therefore reduce symptoms of mastitis
even in the absence of an active infection (71). Such an effect might be interpreted as evidence of
infection, and distract attention from the need to improve milk removal.
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9.3 Breast Abscess

� SURGICAL TREATMENT
If an abscess has formed, the pus must be removed.  This can be done by incision and
drainage, which usually requires general anaesthesia (77; 145), but it can also be done by
aspiration, guided by ultrasound, if available (35; 36; 47; 59; 79).  Ultrasound is a useful
diagnostic tool for breast abscess, and a thoroughly performed, ultrasound guided aspiration of
the pus may be curative.  It is less painful and mutilating than incision and drainage, and can
be done under local anaesthesia (35; 36), often as an outpatient.

Systemic treatment with antibiotics appropriate to the organisms' sensitivity is usually required
in addition (10; 67; 77).  However, antibiotics alone, without removal of pus, are unlikely to be
of value.  An abscess wall creates a barrier that protects the pathogenic bacteria from the body's
defences, and makes it impossible to achieve effective antibiotic levels in the infected tissue (10;
84; 134; 137).

� SUPPORT OF BREASTFEEDING
Whether breastfeeding continues or stops after an episode of mastitis or breast abscess, and
how long it continues, depends partly on the counselling and help that a mother receives (9). 
If she is given adequate guidance and clinical and emotional support, she should recover fully,
and experience no problems with subsequent lactations.  If she receives poor guidance and
support, she may never breastfeed again. 

Doctors and other health workers who care for a woman with a breast abscess should reassure
her that she can continue to breastfeed, that this will not harm her infant, and that she should
be able to breastfeed any other infants that she may have.  They should explain how this can
be achieved, and what the management of the condition will be.

To ensure continued satisfactory breastfeeding, management should be as follows:
- The infant should be kept with the mother both before and after surgery.
- The infant can continue to feed from the unaffected breast.
- While the mother undergoes surgery, if she is likely to be unable to breastfeed for more than 3

hours, the infant needs to be fed in some other way.
- As part of the preparation for surgery, the mother can express milk from her unaffected

breast, and the expressed milk can be fed to the infant from a cup while she is undergoing
treatment.

- As soon as she has regained consciousness, (if she was given a general anaesthetic), or as
soon as surgery is completed (if a local anaesthetic was used), she can breastfeed again on the
unaffected side.

- As soon as the pain of the wound allows, she can resume breastfeeding from the affected
side.  This is usually possible within a few hours, unless surgery is close to the nipple.  She
should be given analgesics as needed to help to control the pain and permit earlier resumption
of breastfeeding.

- She is likely to need skilled help to get the infant to attach to the affected breast again, and it
may take several attempts before he suckles well.  Encourage her to persist, to put the infant
to the affected breast each time she feeds him, and help her to ensure good attachment.
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- If the affected breast is still producing milk, it is important for the infant to suckle and remove
it, to prevent continued milk stasis and relapse of the infection.

- If the infant is unwilling to attach or to suckle on the affected breast at first, it may be
necessary to express the milk until he starts suckling again.

- If milk production in the affected breast has decreased, frequent suckling is the most effective
way to stimulate an increase in production.

- Meantime, the infant can continue to feed from the unaffected breast.  Usually an infant can
get enough milk by feeding from one breast only, so he will be adequately nourished while
the milk production from the affected breast recovers.

However, if an abscess is extensive, and treatment delayed, the breast may not return to full milk
production.  For further information about re-establishing lactation after an interruption, see
(181).

10. Safety of continuing to breastfeed

Maintaining lactation when a woman has mastitis or breast abscess is important both for her
own recovery, and for her infant’s health.

Stopping breastfeeding during an attack of mastitis does not help the mother to recover (9; 32;
77; 117; 119); on the contrary, there is a risk that it can make her condition worse (11; 32; 84;
100; 117; 161; 170).  Furthermore, if a woman stops breastfeeding before she is emotionally
ready, she may suffer considerable emotional distress (54; 166).

Risk of infection to the infant
Many health workers are concerned about a possible risk of infection to the infant, especially if
the milk appears to contain pus.  They recommend manual expression, and discarding of the
milk (103).  However a number of studies have demonstrated that continuing to breastfeed is
generally safe, even in the presence of  Staph. aureus (Table 5)(32, 75; 100; 102; 119; 157). 
Only if a mother is HIV-positive is it necessary for her infant to stop feeding from the affected
breast until it has recovered.



26

Table 5. Effect on infant of continued breastfeeding from an infected breast

Authors Year
Cases
of
mastitis

Cases of
breast
abscesses

Infants who
continued
breastfeeding

Antibiotic
therapy

Harmful
effects

Taylor et al.
(157) 1946 7 2 9 9/9 0

Jeffrey (75) 1947 48 2 50 45/50 0
Devereux
(32) 1970 58 8 47 11/58 0

Marshall
(100) 1975 41 0 41 41/41 0

Niebyl (119) 1978 20 0 20 20/20 0
Matheson
(102) 1988 43 0 43 33/43 0

There have been occasional case reports of staphylococcal scalded skin syndrome in breastfed
infants whose mothers had mastitis or breast abscess (80; 136).  This syndrome is caused by an
exotoxin which is produced by certain strains of staphylococci (104).  However, it is not clear in
those cases whether the infant or the mother was the original source of infection, or whether
transmission was through breastfeeding or merely close contact.  The authors suggest that when
possible in such cases, both maternal milk and the infant’s nasopharynx should be cultured prior
to antibiotic therapy.  When antibiotic therapy is indicated, both mother and infant can be treated
with an isoxazole penicillin (oxacillin, cloxacillin or dicloxacillin) (80; 136). 

There are a few documented cases of transmission of group B streptococcal infections to infants
from mothers with a breast abscess (137).  One case of Salmonella mastitis associated with a
positive stool culture in the infant has been reported (51).  However, both mother and infant
recovered with antibiotic treatment and breastfeeding was not interrupted.

This small number of case reports and their usually benign outcome does not justify a general
policy of discontinuation of breastfeeding, in view of the clear disadvantages to the infant of
doing so.  The infant should be observed for any signs of infection, and if mastitis is known to be
due to staphylococcal or streptococcal infection, simultaneous antibiotic treatment of the infant
may be considered (94).

11. Long term outcome

With timely, appropriate and adequate treatment of mastitis and breast abscess, recovery should
be complete, and normal function of the breast can usually be expected with subsequent
lactations.
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However, delayed, inappropriate or inadequate treatment may result in relapse, more extensive
lesions and even permanent tissue damage.  Repeated episodes of mastitis may give rise to
chronic inflammation (141) and irreversible distortion of the breast (134).

Breast abscess may compromise future lactation in about 10% of affected women (109).  A large
abscess may require extensive resection of breast tissue which can result in disfigurement and
sometimes a functional mastectomy (112).

12. Mastitis in women who are HIV-positive

The management of mastitis described above is appropriate for women who are HIV negative, or
whose HIV status is not known, and who are encouraged to breastfeed in the usual way.  For
women who are HIV-positive, there are other considerations, as mastitis has been found to
increase the risk of mother-to-child transmission of HIV (76; 150).

WHO, UNICEF and UNAIDS policy (180) recommends that women who are HIV-positive
should be counselled about a number of infant feeding options, and supported in their choice,
whether they decide to breastfeed or to use one of the alternatives. Support for those women who
choose to breastfeed must include help to prevent mastitis and related conditions, and
appropriate management if any of them occur. 

Prevention
HIV-positive women who choose  to breastfeed, need skilled help from the beginning, to ensure
that their breastfeeding technique is optimal, to minimise the risk of mastitis, sub-clinical
mastitis, nipple fissure or abscess developing; and to encourage and enable them to breastfeed
exclusively. The help that they need is the same as for HIV-negative women, though they may
need more intensive care.

Management
If an HIV-positive woman develops mastitis, fissure or abscess, she should avoid breastfeeding
from the affected side while the condition persists. 
- She must express milk from the affected breast, by hand or pump, if necessary using the hot

bottle technique, to ensure adequate removal of milk (see Annex 2).  This is essential to
prevent the condition becoming worse, to help the breast to recover, and to maintain milk
production.  The health worker should help her to ensure that she is able to express milk
effectively. 

- Antibiotic treatment will usually be indicated (section 9.2).
- If only one breast is affected, the infant can feed from the unaffected breast, feeding more

often and for longer to increase milk production.  Most infants can get enough milk from one
breast.  The infant can feed from the affected breast again when it has recovered.

- If both breasts are affected, she will not be able to feed from either side.  She will need to
express her milk from both breasts.  She can resume breastfeeding when she has recovered.
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- The health worker will need to discuss other feeding options for her to give meanwhile.  She
may decide to boil her expressed milk, or to give home prepared or commercial formula.  She
should feed the infant by cup. 

Sometimes a woman may decide to discontinue breastfeeding at this time, if she is able to give
another form of milk safely.  She should continue to express enough milk to allow her breasts to
recover, and to keep them healthy, until milk production ceases.

Further information about infant feeding options may be found in HIV and Infant Feeding: A
Training Course (182).

13. Conclusion

Mastitis and breast abscess are common and largely preventable conditions, which occur in all
populations and which put breastfeeding at risk.  They are caused primarily by inefficient
removal of breastmilk, but also by bacterial infection, which is probably secondary to milk
stasis.  Particularly virulent strains of bacteria may cause epidemics of puerperal mastitis in
hospitals, when infants are kept in nurseries away from their mothers.

Improved breastfeeding practices, including early skin-to-skin contact between mother and
infant, rooming-in, skilled help to ensure that an infant is well attached at the breast, and
unrestricted and exclusive breastfeeding, are an efficient way to prevent both milk stasis and
spread of infection.  Health workers and the community as a whole need to understand this, in
order to support women in the best practices.

Mothers need to know how to recognise early signs of mastitis, milk stasis and blocked ducts,
what they can do at home to treat them and to prevent the condition from becoming worse.  They
need to know when to seek skilled help for the condition, and it is important that health workers
or breastfeeding counsellors are available who understand the condition, and who can give
appropriate and adequate help.

Whenever possible breastfeeding should continue, both to improve milk removal and to help the
condition to resolve, and for the benefit of the infant.  If present, bacterial or other infection
should be treated with an appropriate anti-microbial agent, but this should be in addition to, and
not an alternative to techniques which ensure efficient removal of milk. 
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Annex 1:  Breastfeeding techniques to prevent and treat mastitis

The importance of good attachment for effective suckling

A probable cause of mastitis is failure to remove milk from the breast effectively; it is thus important to
understand how an infant removes milk.

To remove milk efficiently and effectively, an infant needs to be correctly attached to the breast, and to be
allowed to suckle without any restriction of the time at the breast.  Milk removal should be regulated by the
infant’s need to feed.  If the infant is incorrectly attached to the breast, or if his time at the breast is
restricted, he will not be able to remove milk from the breast effectively or efficiently.  Milk production is a
continuous process (30), so if it is not removed as it is formed, then the volume of milk in the breast may
exceed the capacity of the alveoli to store it comfortably. If this situation is not resolved it may cause
engorgement and mastitis in the short term, and affect continued milk production in the long term.

Production of breastmilk

During pregnancy the breast is "primed" for milk production by the gradually rising serum prolactin levels
in the maternal bloodstream.  The action of prolactin is inhibited by the presence of high levels of the
placental steroid hormones, progesterone and oestrogen, and milk production cannot begin until the
levels of these hormones have dropped sufficiently, following the expulsion of the placenta.

Under the uninhibited action of prolactin, milk secretion begins at the base of the alveolar cells, where
small droplets form which migrate to the apical cell membrane and are extruded into the alveolar ducts for
storage (85).

Initially milk production is maintained by high prolactin levels.  However, prolactin levels gradually
decrease, and after a few weeks, milk removal becomes the principle driving force:  "pull rather than
push" (8).  There is a change from hormonal control by prolactin in the bloodstream, to a local autocrine
control.  It is the continued removal of a suppressor peptide known as the feedback inhibitor of lactation
(FIL) that allows the amount of milk produced to equal the milk removed from the breast (172).

As milk synthesis begins, a mother experiences considerable cardiovascular changes, including
increased blood flow to the breasts, which may begin to feel warm and "full" even though the volume of
milk produced is not yet very great (73).  The length of time between placental delivery and copious milk
production varies, but seems to be on average 48-96 hours, or 2-4 days post delivery.

Learning to breastfeed

For every mother, and with each infant she has, breastfeeding is a learned skill, only the production of the
milk is "natural".  Women who give birth in cultures in which the sight of an infant at the breast is
commonplace, may well be better equipped in terms of the expertise available to them in the community,
and their expectations of the process, but even for them breastfeeding is a skill that has to be acquired
through practice.

During the first few days before copious milk is produced, the breasts are soft, and both mother and infant
have time to start learning how to breastfeed.  When the breasts become fuller, it is temporarily more
difficult to attach the infant well if the mother has not already had some practice.

How an infant suckles and removes milk

In order to feed well, an infant needs to create a teat from the breast, which consists of about one-third
nipple and two-thirds breast tissue.  This ensures that the infant’s tongue is in close proximity to the



30

lactiferous sinuses, which collect milk from all lobes of the breast and converge beneath the areola.  The
infant can then extract milk from the lactiferous sinuses using a wave-like movement of the tongue
against the breast tissue.  This process is aided by the oxytocin reflex which the infant stimulates as he
begins to feed, and which helps the milk to flow along the ducts from the alveoli.

An infant who is incorrectly attached to the breast usually causes the mother pain.  Pain in the context of
breastfeeding, as in all aspects of human experience, is an indication that damage is being, or has been,
done.  The survival response is to avoid or remedy the cause.  If a mother is experiencing nipple pain, the
likeliest cause is that the nipple is being compressed between the infant's tongue and hard palate as he
attempts to remove the milk from the lactiferous sinuses.  If this continues, a nipple fissure is likely to
result, which may become infected.

If poor attachment does not cause the mother pain or damage the nipple, then sub-optimal feeding
continues until some other symptom appears.  This may be in the infant, such as poor weight gain, weight
loss, very frequent feeds, very long feeds, abdominal ‘wind', explosive stools, vomiting or possetting after
feeds; or in the mother, such as engorgement, mastitis or over production of milk.

The appropriate response is to enable the infant to take a bigger "mouthful" of breast, so that the nipple
can be taken further back into the infant's mouth, as far as the junction of the hard and soft palate.  The
infant's tongue will then be in contact with the areola and underlying breast tissue, and not only the nipple.
 When this is achieved, the infant ceases to cause his mother pain, and is able to remove milk more
efficiently.

Signs of good attachment

An infant who is well attached to the breast, feeds with a wide mouth and an active tongue, and this is
evident from the rhythm of the feed.  First the infant gives a few quick suckles, which stimulate the
oxytocin reflex and the release of milk.  Then he changes to slow deep suckles as the milk starts to flow,
and can usually be seen or heard to swallow.  He sometimes pauses, and pauses become more frequent
as the feed progresses, and the flow slows.  The infant's body is relaxed as he feeds and he has no
difficulty breathing.  The infant remains attached to the breast throughout the feed, until he is ready to
stop, when he releases the breast spontaneously, either sleepily or calmly.  An infant who comes off the
breast with distress or restlessness may not have been well attached, and needs help to take more breast
into his mouth.  The exception to this is if the infant needs to stop after a minute or two of feeding when
the milk flow is at its height, in order to bring up wind.  The infant then returns to the same breast until he
has finished with that breast. He indicates that he has finished by releasing the breast.  The mother can
then offer the second breast, which the infant takes or not, according to appetite.

A mother should not interrupt a breastfeed, or attempt to hurry it up by shaking the baby or the breast. 
She should let the baby continue undisturbed until he is ready to stop.  A small baby may take a long time
over feeds in the first few days, and may pause frequently during them.

Women have different sizes of areola; if an infant is well attached there may be no areola visible.  If the
areola is wide enough to see, and if the infant is well attached, then there will be more areola visible above
the infant’s upper lip than below the lower lip.  If the infant’s body is almost horizontal, mother and health
worker can both see the areola above the upper lip.  But if the infant is more upright, it is difficult for
mother to see this.  Health worker and mother can both see or feel that the infant's chin is touching the
breast, but only the health worker can see if the infant’s lower lip is turned back, and is well away from the
base of the nipple.  There is no reason to encourage a mother to look at the lower lip; if her infant’ chin is
as close as it should be, it is difficult for her to see the lower lip, and there are other, more reliable signs
that she can use.

Both can see that the baby's cheeks are rounded, and not hollowed or sucked in; and that the rhythmical
jaw action extends as far as the ears.
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The feed should be quiet, with the baby in control.  Noisy, gulping feeds suggest that an infant is not
optimally attached.

Helping a mother to achieve correct attachment

The mother should be comfortable.  If she is sitting, her back should be straight and her lap almost flat,
with her knees slightly raised.  The infant’s head should be on the mother’s forearm, not in the bend of her
elbow, which is too far away from the breast and nipple.  The infant needs to be turned towards the
mother and yet be able to come up to the breast from below, so that the infant's upper eye can make eye
contact with the mother.  A pillow, some folded cloth, or some other means of supporting the weight of the
infant, may be useful to help her achieve this.  It may be helpful to wrap the infant while the mother is
learning, to ensure that the infant’s lower arm is at his side, and not between his body and the breast. 
Alternatively, the infant's arm can be tucked around the mother's body.

If the breast is large enough to need some support, the mother can place her fingers flat on her chest
below her breast, where the breast meets the chest wall.  Her thumb rests lightly on the top of the breast.
Raising the breast slightly will make the breast tissue firmer.  If a breast is very large, the mother may
need to use her fingers to support the underside of the breast as well.

The infant's body and shoulders should be supported in such a way that his head is free to extend slightly
as he is brought to the breast.  The infant should be moved against the breast, so that his mouth touches
the nipple, in order to stimulate him to open his mouth wide and extend his tongue.  As he begins to do
this, he should be moved quickly and smoothly to the breast so that his chin and lower jaw reach the
breast first, while his mouth is still wide open.  The aim is to get his bottom lip and jaw as far away from
the base of the nipple as possible.  This enables him to take in as much breast as possible with his
tongue, and feed in a manner that is both efficient for removal of milk, and pain free for the mother.  The
infant should be brought to the breast – it is important not to push the breast towards the infant. 

Fig. 1 An infant who is well attached  
at the breast

Fig.2 An infant who is poorly
attached at the breast
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Annex 2.  Expression of breastmilk

How to express breastmilk by hand

Teach a mother to do this herself.  Do not express her milk for her.  Touch her only to show her what to
do, and be gentle.

Teach her to:
� Wash her hands thoroughly.
� Sit or stand comfortably, and hold the container near her breast.
� Put her thumb on her breast ABOVE the nipple and areola, and her first finger on the breast

BELOW the nipple and areola, opposite the thumb.  She supports the breast with her other fingers
(Figure 3).

� Press her thumb and first finger slightly inwards towards the chest wall.  She should avoid pressing
too far or she may block the milk ducts.

� Press her breast behind the nipple and areola between her finger and thumb.  She must press on
the lactiferous sinuses beneath the areola (Figure 4).  Sometimes in a lactating breast it is possible
to feel the sinuses.  They are like pods, or peanuts.  If she can feel them, she can press on them.

� Press and release, press and release.  
This should not hurt – if it hurts, the technique is wrong.  
At first no milk may come, but after pressing a few times, milk starts to drip out.  It may flow in
streams if the oxytocin reflex is active.

� Press the areola in the same way from the SIDES, to make sure that milk is expressed from all
segments of the breast.

� Avoid rubbing or sliding her fingers along the skin.  The movement of the fingers should be more
like rolling.

� Avoid squeezing the nipple itself.  Pressing or pulling the nipple cannot express the milk.  It is the
same as the baby sucking only the nipple.

� Express one breast for at least 3-5 minutes until the flow slows; then express the other side; and
then repeat both sides.  She can use either hand for either breast, and change when they tire.

Explain that to express breastmilk adequately may take 20-30 minutes.  It is important not to try to
express in a shorter time.

Fig. 3    Fig. 4    
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The warm bottle method for the expression of breastmilk

This is a useful technique to relieve severe engorgement, when a breast is very tender, and the nipple
is tight, so that hand expression is difficult.

� You need a suitable bottle:
- made of glass, not plastic;
- 1-3 litres in size – not smaller than 700 ml;
- with a wide neck – at least 2 cm diameter, if possible 4 cm – so that the nipple can fit into it.

� You also need:
- a pan of hot water, to warm the bottle;
- some cold water, to cool the neck of the bottle;
- a thick cloth, to hold the hot bottle.

� Pour a little of the hot water into the bottle to start warming it up.  Then almost fill the bottle with hot
water.  Do not fill it right up too quickly or the glass may crack.

� Let the bottle stand for a few minutes to warm the glass.
� Wrap the bottle in the cloth, and pour the hot water back into the pan.
� COOL THE NECK OF THE BOTTLE with cold water, inside and outside.  (If you do not cool the

neck of the bottle, you may burn the nipple skin.)
� Put the neck of the bottle over the nipple, touching the skin all round to make an airtight seal.
� Hold the bottle steady.  After a few minutes the whole bottle cools, and makes gentle suction, which

pulls the nipple into the neck of the bottle.  Sometimes when a woman first feels the suction, she is
surprised and pulls away.  You may have to start again.

� The warmth helps the oxytocin reflex, and milk starts to flow, and collects in the bottle.  Keep the
bottle there as long as the milk flows.

� Pour out the breastmilk, and repeat if necessary, or do the same for the other breast.  After some
time, the acute pain in the breasts becomes less, and hand expression or suckling may become
possible.

Fig. 5 a)  Put hot water into the bottle. Fig. 6 The mother holds the warm
bottle over her nipple.

Fig. 6 b)  Pour out the water.
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Annex 3. Suppression of lactation

In the past, suppression of lactation was often included in the management of engorgement and
mastitis.  Now, maintenance of lactation is preferred.  If is it necessary to discontinue breastfeeding,
the current method of choice is physiological, and pharmacological methods of lactation suppression
are no longer recommended.

Physiological methods

These include breast support, with a comfortable brassiere or binder, and expression of enough milk to
keep the breasts comfortable and healthy, while natural involution takes place.  The woman may
experience pain, and analgesics should be given.

Pharmacological methods 

The following drugs were formerly used, but no longer considered treatment of choice.

� Stilboestrol.
Side effects include recurrence of engorgement when it is discontinued, withdrawal bleeding,
thromoboembolism, and foetal abnormalities if the woman is pregnant.

� Oestrogen, alone or in combination with testosterone.
This is not very effective, and is associated with an increased incidence of thromboembolic
disease (85; 173).  On discontinuation of the drug, pain and engorgement may recur.

� Bromocriptine. 
Bromocriptine inhibits prolactin secretion, and can be effective if given early in lactation, while
prolactin levels are high.  However, it may be less effective after some weeks when prolactin
levels are low.  It has been withdrawn from use for this indication in several countries because of
the risk of myocardial infarction, hypertension, seizures and strokes.  Other side effects reported
include nausea, dizziness, hypotension, and severe headache (57; 85).

� Cabergoline.
Cabergoline is similar to bromocriptine, and also inhibits prolactin secretion.  It is longer acting.  It
may have some of the same minor side effects including headache, dizziness, hypotension, and
nose bleeds, but is considered safer (57).
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