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INTRODUCTION

In this paper an attempt has been made to present
a comprehensive review of the literature on the subject
of acute mastitis as associated with the perieds of
pregnancy and lactation. Though a complete examination
of the literature has not been possible, it has been
the author's aim that a suitable cross-=section of the
availabls material be covered in such a manner that
all phases of the subjeot have at least been touched
upon., No endeavor has been made to draw a serises of
definite conclusions beoause in many instances this has
not been possible,

The subject itself is of interest because it
concerns a condition whidh has been constantly present,
though it is not as common today as it has been in the
yéars past, Perhaps with a clearer understanding of the
problem, together with further medical advances, the
time will come when acute mastitis is almost non-existant,
However, as we view the matter at the present time, it
appears that as long as women bear children a small per-
centage of them will be subjected to the development of
an acute breast irflammation, While this is but one of
many possible complications connected with pregnancy and
lactation, it is only by a proper knowledge of the parts
that the whole may be appreciated.



ACUTE PYOGENIC MASTITIS ASSOCIATED WITH
PREGNANCY AND LACTATION

Definition

Acute pyogenic mastitis is an inflammatory condition
which occasionally arises in ths breast, usually during
lactation. It is caused by infection of either or both
the parenchymal or interstitial tissues of the gland with
the pyogenic micro-organisms. The usual organism is
staphylococous aureus. Clinically, the condition is usual-
lyluni-lateral, and is characterized by sudden'onset with
chills, fever, pain in the breast, and varying degrees of
prostration. Pathologically there is an acute inflammatory
reaction which may be localized or involve the entire
breast and which either resolves in a few days or goes on
to suppuration and breast abscess.

History

As one would naturally hava'axpected, this condition,
80 closely associated with lactation, must have been known
for thousands of years. TFurthermore, it is a condition
which has not been limited to man but has been and is fourd
in cattle, goats, and other lactating animals., When the
Ebers rapyrus was found, a remedy for disease of the brest 1
was included in its writings.

3

The condition was recognized by Hippocrates who

gpoke of the metastasis of lochia to the breasts and breast



abscess. This is of interest in as much as many writexs
even up to the present have connected breast inflammation
and abscess with the amount of lochia; and many early
writers in the nineteenth century connected breast inflam-
mation with obstruotion to the flow of lochia.,

Paracelsus ° in the early part of the sixteenth century
described the condition. According to him it occurred in
a woman with child or after child-birth. The woman would
complain of a pain, swelling, redness, and hardness in her
breast, which afterwards turns to an ulcer and putrifaction.

Smellie 4 connected breast inflammation with the
lochia and also gave a more detailed discussion of its
causes, associating it with too frequent or too prolonged
nursing periods, or as occurring more often in women who
never nursed or did not take measures to empty their breasts.

Until the latter part of the nineteenth century, the
orinions were very much the same concerning the causes of
breast inflammation. It was attributed mainly to conges-
tion of milk 98 and to inoreased circulation after parturi-
tion which went beyond healthy limite.  Valpeau 6 agreed
with Smellie that it was more apt to occur in women who
weaned their children early.

Meigs 8 also suggested that the type of clothing may
predispose to this affection and mentioned that the ideal

breast supports were similiar to the Greek strophium or



Roman fasciola. Along this line it is of interest to
note that Engelmen ° reported few Indian women had any
mamma.rxry troub;e after their confinement, notwithstand-
ing the fact that they were exposed to the same causes
that were such a prolific source of thosecomplications
among whites.'

Other predisposing causes mentioned were sore
nipples,l0 impaired general health,ll primiparity,ld
the puerperal month,13 mental agitation,1l engorement,
5,6,13,13,14, trauma,l3 nureing,15 and a constituticnal
predisposition.15 '

Since the true pathology was unknown, the treatment
was mainly individualistic. Various plasters were fairly
common apparently having been in use from before 1500 B.C.
¥p to the present. Leeches were used by several before
the suppurative stage.®: 6,%,11,16 0of course the medical
prescriptions were 00 numerous to mention. Oncs an
abscese had formed, it was generally recognized that it
muet be opensd and drained.%16 pBurne 11 described
vividly the fatal termination of some cases: "If neglsct-
ed, new abscesses and sinuses are formed and often both
breaste are involved. There are daily shiverings, siock
fite, and vomiting of bile, or absolute loathing at food,
diarrhea, and either perspiration or a dry scaly or leprous

state of the skin; and sometimes the internal glands seem



%0 participate in the disease, as those of the mesentery;
or the uterus is affected, and the mattar is discharged
from the vagina. After suffering some months the patient
sinks."

During the latter part of the nineteenth century, the
theory of infection by micro-organisms arose. Then the
entire view was revised and the inflammation came to be
regarded as a reaction of the organism, provoked by the
presence of microbes in the tissues, which must be neutra-
lized or destroyed.l? Bumm,18 in 1884, in discussing the
etiology of mastitis pointed out the presence of bacteria
in the milk of women suffering from mastitis. Two years
later 1° he also demonstrated miorobes in the milk of
apparently normal healthy women, thus confirming the work
of Palleske.?0 This reopensd the field to pre-disposing
causes of mastitis and today it is recognized that some
factors other than the presence of micro—-organisms, even
pathogenic microbes, is necessary to the development of
a mastitis.

It might be well to mention here that some of the
early work on mioro;organisms a8 the camee of mastitis
was directly due to the dairy interests. Macfadyen 31
and others, in working on mastitis in cows, came to the

conclusion that there probably were npumerous mastitis

bacilli, each capable of causing a definite entity.



Etiology
Incidence:

The incidence of mastitis in lactating women can net
be definitely stated. The reportsed incidence varies from
three-tanths (.3) of one (1) per cent to six (6) per cent.
Winckel 39stated that it occurred in six (6) per cent of
all nursing women. Jewett 30 reported an occurrence of
five (5) per cemnt to six (6) per cent. Norris 31 in 1518
frbm various sources found a range of five-tenths (.5) to
four (4) per cent. Dorman and Mossman 53 in 1931 from
two thousand (3000) cases reported an incidence of two and
eight-teﬁths (3.8) per cent. Wolpert 33 4n a study of
nine thousand eighty six ($088) cases, delivered from 1¢18
to 1983, found an incidence of thirty-four hundredths (.34)
pser cent. Bland 34 in 1627 from various sources gathered
reporte ranging from five-tanths (.5) to five (5) per cent.
Smith 3% found abscesses developing in from thirteen-—
hundredths (.13) to one and seven-tenths (1.7) per cent of
the cases delivered. Dippel and Johnston 36 reported

suppuration in one (1) out of %4wo hundred twenty two (333)

cases occurring from 1896 to 19824, and since 1524 suppura-—

tion ocourred in one (1) out of every one hundred thirty one
(131) deliveries. Davis °'! states that formerly the inci-

dence of mastitis was around six (8) per cent but that at
the present time it is less than one (1) per cent. Klahn °°



- in 1637 in a study of sixteen hundred fifty six (1658)
cases delivered since 1¢34 reports mastitis developing
in three and seven~tenths (3.7) per cent of the cases.
The explanation for the wide variation in these figures
is difficult but it probably lies in the type of records
kept a8 well a8 in the differnces in diagnosing the
presence of mastitis. Hospital records are inacourate
because many cases devalop after the patient is dismissed
from the hospital. Personal records are often inexaot
bscause many cases which develop are not treated by the
dooctor who delivered them and so are not in his own re-
cords. For these reasons Heaton 39 states that the in-
cidence of breast infections reported as a cause of

puerperal morbidity always tends to be relatively too low,

Pre-diasposing Factors:

Acute pyogenic mastitis is a condition which may
ocour at times other than during laoctation. It is a
condition which may, rarely, affect males. In the female,
inetances before puberty and after the menopause are rather
uncommon 98 and are apt to be infections or abscesses of
the adjacent tissues which seéondarily involve the breast.
Mastitis may occassionally deveigp during pregnancy hut
it is most often associated with lactation. Nunn 93 report-
ed seventy two (73) ocases of which fifty eight (58) occurr-
ed during lactation and seven (7) during pregnanocy.



Bryant 2% reported one hundred two (103) cases of which
seventy nine (79) developed during the puerperium and

two (2) during pregnancy. Billroth 25 in fifty six (56)
cases had forty four (44) cases in lactating and four (4)
in pregnant women. Battle and Bailsy 36 reported seventy
one (71) cases of which onlﬁ fifteen and five-tenthe (15.5)
per cent were neither pregnant nor lactating. Shields 37
reportsd two hundred (300) cases of which one hundred
eixty nine (169) were associated with lactation. DeLee 38
states that mastitis occurs almost exclusively in nursing
womsn. It appears obvioue, therefore, that mastitis is
usually associated with some functional change in the gland,
or it occurs during some epoch of development when the
tissues are undergoing chankes. TFurthermore, 1t seems un-
questionable that lactation is probably the most 1mportant
eingle factor pre-disposing to mastitis.

Moon and Gilbert 4© compared the frequency of acute
mastitis in hospital aﬁd home deliveries and found it
mainly a disease of institutions. 1In this they agread
with DeLee 8 who believed that patiente at home were sub-
jected to organisms to which they have acquired an immunity
through oonstént association. DeLee also believed that the
poorer classes in general were less subject to the puerperal
infections than the well-to~do for the same reason. Smith35

agreed with this latter contention of DelLee's but offered



reports showing an inoreassad incidence of abscess in
private practice as contrastsd to hospital care. Dippel
and Johnston °8 dieagreed with Smith thet the devslop-
ment of abscess was more prevalent in private practice
and their figures showed an incidence of one (1) in one
hundred seventy five (175) in ward deliveries and but one
(1) in four hundred twenty (420) for private practice.
Thus the condition would seem to be less common in private
practice and home deliveries.
Since the condition is one usually associated with
- pregnancy and lactation it may be concluded that aoute
mastitis is commonly an'. affection of the younger women
in the child-bearing age. In this respect in a study of
over one hundred (100) cases, Dippsl and Johnston °©
report an average age of slightly over twenty two (23)
years for both the white and colored races. They also
found very little differsnoe in the incidencse betwsen
white and colored races.
The yuestion of a seasonal change in the incidence of

mastitis was first suggested by Fordyce Barker in 1883 who
vointed out the frequenocy of mastitis in the fall and winter

43 noticed an

and also in certain yeare.41 Baer and Reis
increase in breast infections following the influenza
epidemics of 1619 to 1930. They attributed this to the

decreaeed general resistance of the populance following



the epidemics. Leigh 43

mentionad low resistance aé a
pre-disposing factor but did not mention seasonal inci-
denocs. Smith-35 gave the greatest incidence between
November and April when the general health of the people
is poorest and infections of all kinds are common.

36 reportad a seasonal incidence

Dippel and Johneton
with an increased freguency during the winter and spring
months with the peak in January and February. They be~
lieved there must be some connection with the high fre-
quency of colds during this same time of year. Moon and
Gilbvert 40 5180 reported a periodic variation with the
orests occurring for the most part the last two and first
two months of the year. It does seem that there is a
eeasonal variation, as these writsrs agree, with the
max imum frequency of mastitis ocourring between November |
and March. This seasonal variation is probably associated
with the decresased general resistance prevalent at that
period..

It has besn found by many investigators that acute

mastitis is much mors freguent in the primipara. Tassi,45

44

Pototschnig, and Dippel and Johnston 386 agree that the

affection is more common in women after delivery of their
first baby than at any oth=sr time. Wolpert 33 reported
sixty (60) per cent of the cases were in primiparas;

Smith 35 reported seventy (70) per cent in primiparae;
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Moon and Gilbvert 40

Kahn 28

reported seventy thres (73) per cent;
reported sixty (60) per cent in primiparae.
Sherrick %8 found the condition more common in primiparas.

DeLee 28

makes the same statement. From this, the conclu-
sion may be drawn that whatever the cause, inexperience in
nursing or greatest tendancy to other pre-dispoeing factors,
acute mastitie ocours with much greater frequency in the
primipara.

Moon and Gilbert 40 in studying lactation and inter-
ference in labor came to the conclusion that interference
in labor is a pre-disposing factor. They found an increas-
ed incidence of induotion, Caesarean section, forcep de-
liveries, and perineal lacerations or episiotomies in those
suffering with mastitis. Correcting for the large number
of primiparae (increased incidence of obstetrical inter-
ference in primiparae?®) the figures for instrumental de-

35 claimse

livery ars 8till double the average. Smith
operative delivery is not a factor. Klahn 38 also found
 the distribution of obstetrical techniques to be about the
same a8 in a simlliar normal group.

Rucker?” states that the times of special .damger of
mastitis developing are: (1) when the mothar leaves the
hospital or discharges her nurse; (2) when she begins wear-
ing street clothes; and (3) when her milk begins to fail.

In the first case one would expsct an inexperienced primipara



or otherwise careless woman to not care for her breasts
properly or to nurse improperly. In the second instance,
it has already been mentioned that long ago too tight
clothing was thought to pre-dispose to the condition. 1In
the last instance, with a strong baby and failing milk
supply, trauma is very apt to ocour especially with a
baby developing teeth. In the line of special times of
ocourrence, the concensus of opinion is that the majority
of cases develop in the first puerperal month. Sherrick46
saye that is because the breast is unused to ite new
function and that faulty habits of nursing and care are

used with unnecessary trauma and neglect. Tassi4d says

that while the affection developed sometimes in the later

rhases of the puerperium it was observed more freguently
in the first wesk after delivery. Smith'e35 cases occurr-

ed at on an average of the fifth and one~half post-pertum
week. Dippel and Johnston® report the majority of cases
ocourred during the third and fourth puerperal weeks. Dorman
and Mossman®® found the seventh to the twelfth post-partum
days were the chief offenders. From this it may seen that
mastitis after delivery is most aprt to occur within the
first puerperal month.

The possibility of the milk being a factor must be
consideread. Kla,hn38 reported that the average milk pro-
duotion of the sixty two (63) women who developed mastitis
at the hospital was above the avérage of the grand total



i3

in the hospital; and forty six (46) of those women wére
individually above the general average and only nine (g)
were below. Certainly,as he says, these women have no
functional inferiority. Lowenfeld and Widdows49 classi-
fied milk into a primiparous type and a multiparous type
and also drew attention to ths disturbance observed in
sugar values of the milk in morbid states of the breast.
WThether this is a cause or result is not known yet. Ae
Moon and Gilbert4° suggested, however, it may help to
& plain the higher incidence of mastitis in primiparae.
According to the old ideas, the acute inflammations
of the breast in the puerperium were attributed to engorge-
ment of the glandular structures with stagnant milk. Since
then we have learned that this condition is not so simple
a matter. However, the question of congestion is still
considered one of the prime pre=disposing factors of
mastitis by many writers on the subject. Pototschnig44
mentions that in minor breast affections it would be a
mistake to suspend feeding because the gorging due to the
suspension of feeding is instrumental in developing a
mastitis. Meysrhoffso stat2s that regular and complete
emptying of the breasts is ths best protection against
mastitis. Dippel and Johneston®® found what they termed
simple mastitie (engorged breasts) present aﬁ a pre-

disposing factor in twenty (20) per cent of their cases.
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Battle and Bailey86 believe engorgement to be very impor—
tant. Kla.hn38 in his series of cases found that none of
the women, who for some reason, were unable to nurse at
the breast, but pumped off the milk, developed mastitis;
and so he concluded that this technique eliminated the
chief cduses of mastitis, namely congestion and trauma.
In contrast to these opknions we have Williamsl7
_who discussed experiments on suckling animasls where the
outflow of milk was artificially prevented, and no in-
flammation followed unless the milk contained an abundance
of miorobes. DeLeét also states that simple milk stasié
or local or general engorgement seldom leads to abscess,
if 1t ever doses, alons. Holzapf3151 also states that if
congestion of the milk plays an essential role in the
origin of mastitié, then mastitie should be more common‘
than it is. While this seems a very logic¢al opinion, it
must be remembered that other factors must be considered.
In any case it certainly seams conceivable that a markedly
distended glandular structure would have a decreased resis-
tanoce. Bradiey?a in fact, considers that leaving the
breast partly distended with milk hastens epithelial
atrophy through pressure.

The stasis of milk which accompanies an engorgement
also seems to be a factor of importance. Valerio®® be-

lieves that stasis is undoubtedly one of the most impdrtant
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factors. Sherrick46 states that with poor drainage, the
breast secretions stagnate and act as a chemical stimulant

54 ig of the same

and irritant within the organ. Keynses
opinion, describing a condition which he called "stagna-
tion mastitis"™ seen in women who for some reason have
been compelled to cease nursing a child soon after birth.
This condition is believed due to the irritation of the
reabsorbed secretions. In addition to this phase of the
stasis, it 1s also unquestionable that the warm stagmant
milk would serve as an excellent culture media to the
ma jority of the organisms likelyvto give rise to a mastitis,

In discussing congestion and stasis, one should ocon-
sider the functional states in which they are present.
The condition called caked-breaet is a local engorgement
affecting one or more lobulss or lobes. It is ocoasionally
due to occlusion of the ducts but may be the result of
injury. In this condition you have a small luﬁp of hard
convoluted glandular tissue which is tender but without ths
signe ofreal inflammation or of a general reaction. Accord-
ing to DeLee®® this condition seldom leads to a mastitis
unless traumatized though it is understandable that the
bacteria normally present in the lactiferous ducte could
thues more easily attain invasive qualities.

One might expsct congestion and stasis during involu-

tion. In artificial involution dus to sudden weaning or
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death of the child, etc. there is an attendant breast
engorgement which is important as a pre-disposing factor
in a mastitis. Battle and Baileygs gay it is a factor
in ten (10) per.cent o the cases. Here you have, as
already shown, a milky engorgement which has affected
the resistance of the glandular tiasue and a stasis of
milk which may serve as an excellent culture media for
bacteria.

The period of natural involution is also a time
during which mastitis may ococur. 1In addition to the
possibility of congestion and stasis during this period
you have the increased likelihood of trauma, sincse, as
already mentioned, at this time you probably have a large
strong baby who has already developed teeth.

Among the pre-disposing causes, one constantly sees
sore nipples. Sore nipples may be due to fissures or
rhagades, oracks, abrassions, ulcerations, blisters, and
erosions. Sore nipples are one of the frequent‘complica-
tions seen éarly in lactation. DeLee38 says that over
half of nursing mothers suffer from sore nipples. This
condition is more common in the primipara; in blondes46
and especially*redrheadszs; and in those with retracted

or defomed nippleqfs’as

Smith35 etates that darker
skins are more resistant to staphylococel and finds that

blondes are more pron® to develop a mastitis and also says
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that 'red-heads’ are a special group which seldom go
through a lactation without breast complications.
Billroth?s years ago, decided that stasis and engorge-
ment were a result of inflammation rather than a ocause
since many who suddenly ceased nursing never developed
mastitis. He also came to the conclusion that disease
of the nipples must be the sause of a mastitis develop-
ing. Rodman®® velieved that infection ococurred through
the nipples by means of some abrasion, etc. Dorman and

33 pelieve that nipple contamination is the

Mossman
commonest source of infection and that the cracks and
fissure, etc. favors the entrance of the organiems.
Pototschnig? also believes that the infection in most

cagses is due to fissures and abrasions. Bla.nd“ states

that the portal of entry is a wegk protective epithslium
and that the entrance of bacteria into the parenchyma of
the gland is favored by fissures, maceration of the
epithelium, blisters, sto. Riff56 states that staphylococel
and streptococci cannot penetrate the mammary gland of
nursing women except by a fissure of the nipple. Pupp3157
believes the occurrance of early puerperal mastitis is

58

due to the forgetfulness of rhagades. Kahr™ says

essentially the same as Kilgoro?g namely that lack of
cleanliness and fissures of the nipple are the main pre-

disposing omuses of mastitis.
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Moon and Gilbert4° found that many patients develop
sore nipples and no mastitis and so they thought the
importance of cracked nipples was exaggerated. Acoord-
ing to them, the role of cracked nipples depends on the
fact that they are good media for bacterial growth, but
that ies not the only factor to be considered. They dig,
however, find some nipple trouble in all but féurteen (14)
of forty (40) cases. Dippel and Johnston®® found ¢ racked
nipples present in only eight (8) of thirty nine (39)
cases and considered it one of several pre-disposing

fa.ctors. Meyarhcffso and others36

have also advanced the
hypothesis that rhagades, sore nipples, etc. may act by
causing a congestion maestitis since nursing from a sore
nipple is painful and the breaet is apt to be incomplete-
ly emptied or not emptied at all due to nursing being
suspended from the affected breast. This certainly is
a thought worthy of consideration. It is quite likely
that sore nipples act in several waye: to0 cause congestion
and stasis;and to serve as a site of entrance, and as a
culture media for the bacteria.

Vhile the traumatic factor has been mentioned by many
writers, it has not as yet received the proper attention.
Many writers have noted that mastitie was of more fregueat

oocurrence on the right side.35,87,36,40

Johnston36

Diprel and
also ocarefully charted the sitee of the lesions
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and found the inferolasteral Qquadrants most often involved.
When one considers the fact that more people are right
handed and also that in moving the arm one would expect
more trauma to the inferolateral portions of the breast,
then the above findings seem to give added importance to
miner trauma as a pre—disposing factor. In this connec—-
tion, however, the incidence of fléftha.nded.ﬁees in those
cases of left breaet mastitis should be studied. There
is, poseibly, some conclusion other than of trauma to be
drawn a8 a pre-disposing factor from the much greater
incidence of mastitis in the inferolateral Quadrants of
the breast, but no other suggestion seems to be so
adequate,

In addition to the poesibllity of traume as suggassted
above, in any series of cases one will find several with
a history of some accidental injury to the breast and
many of these accidents seem to be the definite exoiting
agent to the development of an acute mastitis, Smith:"5
suggests injudicious massage a8 a traumatizing factor
and many other writers have also mentioned it. Dorman
and Moesman:"z getate that probably manipulation of dis-
tended breaste may diminish the natural resistance of the
tissues. 1‘)3:[.'09ze states that trauma is often the e&xoiting
factor: by some direct injury which may have been remote,

by sQueezing the breast, by massage, by t00o much pumping,
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etc. Unquestionably traumais'a fdctor of great importance
pre-disposing to a mastitis.

In addition to the factors already discussed, some
mention should be made of foci of infection. Dippel and
Johnetonse_fbund active foci of infection present in
fifteen (15) of thirty nine (3S) ocases studied. smitn3d
stated that almost half of his cases had some focl of
infection and listed them in the order of their frequenocy
a8 disease of the kidneys, pelvie, toneile, teeth, and
einuses., The fact that organiems cultured from a mastitis
are often identical with those cultured from the focal
infection might suggest that foci of infection are an
important pre-dispoeing factor in themselvea, However,
their importance may lie only in the effects they have
on the general health of an individual and in lowering
his general resistance.

) While these foregoing pre-disposing factors have
been discuesed mainly from a puerperal standpoint, it is
important to emphasize that some of them apply equally
well to a mastitis developing ante~partum. In particular
one should stress the importance of trauma to the breast

pre~disposing to a mestitis during pregnancy. Witchereo

33

and Olch believed that traums is of more importance in

a mastitis during pregnanocy. There is one other faoctor

not previously mentioned which Dippel and Johnsto_n36
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offer as pre—diéposing to a mastitis in pregnancy, and
that is the glandular changes in the breast. This was
suggested to them by the work of A11en® who has shown
that early in pregnancy the breast and particularly the
duct system hypertrorhies and with this its vascularity
increases; while during the latter half of pregnancy,
there is an hypertrophy of the alveoli and a secretion
of ths epithelium lining these glandular structures.
Since mastitis occurs with so much greater frejuency
during pregnancy and lactation, it is reasonable to
assume that the structural and functional changes in the
breasts are of primary importance in pre-disposing to a
mastitis. |
Organisms}

It has been recognized for a long time that pyogenic
organisms are often found in the ducte and the milk of
normal healthy women who never develop a mastis, Palleske?C
in 18¢8 demonstrated the presence of micro—organisms in
the milk of healthy women. Cohn and Newman® demonetrat-
ed the same condition even before Palleske. DeLeeS8
says that in 18¢3 he also showed the presence of bacteria
in the ducts and milk of normal breasts. Kostlin® examin-
ed the milk of ons hundred (100) lactating women and found
only fourteen (14) were sterile, the rest were infected

with staphylococci albue (only two (2) per cent with
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staphylococcus aureus). Moon and Gilbert40 only recent-
1y made thorough studies of the milk in one hundred (100)
perfectly normal lactating women and found over half
infected with staphylococeil; of which the majority were
infeoted with staphylococcus albus alons, a much smaller
number with a combination of staphylococcus albus and
aureus and only one with staphylococcus aureus alone.
Judging from this, it seems streptococci are only rarely
found in the normal milk ducts.

Moet writers agrse that the most common organismse
causing acute mastitis are the staphylococcus aureus,
the streptocooci, and more rarely the staphylococcus albus
and the bacillus coli. Oooaeionaily mixed infections
ocour. Seeleman® reported seventy six (76) per cent
were caused by streptococéel. Rubeska65 found staphylo-

3 Battle and

40

cocous aureus most common as did Holzapfel,5
Bea,iley,‘g6 Heaton,39 and many others. Moon and Gilbert
in culturee from twenty eight (38) casss of acute mastitis
found staphylococcus aureus in all of them. Taesi45 in
eighteen (18) cases found the staphyloccocue aureus in
thirteen (13), streptococci in four (4), and the starhy-
lococcus albus in only one.

Dippel and Johnston®® took cultures in sixty one (61)
cases and the report showed starhylococcus aureus invforty
(40), staphylococcus albus in seven (7), mixed staphy-

lococei in one, undifferentiated etaphylococeci in two (3),
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streptococcous hemolyticus in eight (8), undifferentiated
streptococel in two (2), and one (1) culture was sterile.
From these reports it seems without doubt that the
staprhylococcus aureus is the most common offender with
the streptococci following. Apparently the staphylococcus
group accounts for apprroximately eighﬁy(eo) per cent of
all cases of acute mastitis. Numerous other organisme
have been reported occasionally as causing mastitis such

8

2.8 the pneumococcus,66 Leoffler's bacillus, 7 gonococcus,68

bacillus pyocyaneus, bacililus Welchii, oidium albiocans,

and blastomyaetea.s9 Clemento70

reported a case of
primary Malte Fever during the puerperium ushered in by a
incipient mastitis and says other authors have also report-
ed it. Despite the numsrous organisms which may cause
acute mastitis, it is only very rarely that any other

than the pyogenic group is ever involved during the ants—
partum or puerperal periods.

Source of Infection:

These organisms get to the breast in any of many
ways. The patient may infeot herself, and probably
does so froquently,.often from the lochia. The frequency
of mastitis during the period when upper respiratory in-
fections are common suggest the poseibllity of droplet
infection or again the hands may transmit the infecting
agents. The attendants may carry the infection to the
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patients breast. Clothing and linens are a possible
source of infection as has already been suggested. The
nureing child may often be the sourgce of infection,
especially a child having thrush, pharyngitis, opthalmia,

coryza, pemphigous, impetigo, or any pustular cc::ndit:ion.88

Dorman and Moesman33

mention & case where a mildly inflam-
ed forceps injury on the cheek aeemed to be the source of
infection. Sehalck71 immediately after birth found
staphylococel in the mouth of eighty (80) per cent of

all newborn babieé, streptocooci in fifty two (52) per
cent, pneumococci in sixteen (16)per cent, baoilli coli

in thirty two (33) per cent, etc. Heaton® mentioned

the baby's mouth as a source of infection as did Ha.mm,78
Battle and Bailey,86 Davie,37 and many others. Moon and
Gilvert4© suggest the poseibility that the persistence
of infection in hospitals may depend on the same virulent

73 have shown

organisms since Hektoen and Kirschsteiner
that streptococci and staphylococei will live, dried in
the air and exposed to diffuse daylight up to tem (10)
days, and over a month in dark places. As you can judge
from all these facte, the sources of infection seem
limitless and stricteat precautions are advisable. They
also found an incidence of over twenty two (33) per ocent

of infantile complications (conjunctivitis, coryza, and

pustular eruptions) recorded in histories of these mastitis
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cases as against ten (10) per cent as a gensral nursery

record.

Portal of Entry

Just how the organismes get into the tissues 1s open
to considerable discussion. There are three routes
possible, and eaoh’of them have strong arguments in its
favor. Obviously these portals of entry are by way of
the ducts, by the lymphatics, or via the blood stream.

. Ever since it has been known that organisme are
often normally present in the ducts and about the
niprles of healthy lactating women, many have believed
the duots are the main portal of entry. Cheatle and
Cutler”® state that the ﬁatency of the duot openings
(in the state of lactation) and of the ducte themselves
may be of etiological importance in the infective as
well as the neoplastic processes that originate in the
breaet. Dawson’2 also said that the openings of the
milk ducts on the nipple, normally closed in the rest-
ing breast by a plug of keratin debris, are patent dur-
ing lactation and facilitate infection from the skin
surface. This ©probably explaine the presence of the
organiems in the nipples and duocts. Unquestionably in
many casses, thé organisms already present in the nipple
may develop invasive powers. Such a condition 1s pro-

bably aided by the develorment of engorgement and stasis
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a8 has already been mentionad. Meyerhoffso believes that
the organisme gain entry to the interior of the breast
by way of the lactiferous ductsj and Moon and Gilbert5o
had several casee which seemed to directly substantiate

19

that conclusion. Bumm™" in 1886, found that the gland-

ular structures teemed with staphylococci, which made
their way thence into the surrounding tissue. Dawson’o
agrees with this., The facts all point to the conclusion
that in many cases the portal of entry is often through
the ducts of the gland.

The high incidence of cracks and fissures about
the nipples preceding a méetitis has led many writers
to the conclusion that these conditions serve as the
portal of entry for the organisme which then follow the
lymphatics and cause a mastitis. Holzapfel®' bvelieves
that this is the true portal of entry and remarks that
if the ducts were the portal of entry, then pus would
be found more fregquently in the lactiferous ducts. 0101138
believes the flow of milk would prevent the organiems
traveling down the duots and also stated that the in-
creased patency of the lymphatios during lactation (also
mentioned by Dawson75) makes infection from the cracks
and fissures much easier.

76

Benianse stated that there were two differemt con-

ditions: (1) that in which entrance ie effected by strep—



36

tococoi via oracks in the nipples; and (2) that in which
etaphylococeci find access to the breast by means of the
ducts. Hamilton Bailey’' confirmed this statement and
also saye that the latter is by far the more common portal
- of entry. Taeei45 in his studies stated that the searbh
for the 5acteria in the tissues failed to show the route
traversed by the different germs.

The third possible route of infection is from the
blood stream. Esdherich78 years ago suggested that since
miorobes which have entered the blood are of ten eliminat-
ed by the secretions, then possibly microbes associated
with puerperal septic conditions, which enter the blood‘
through lesions connected with the genital tracts, oftem
find their way into the milk, O0lch®® in discuesing
hematogeneous infection says that where there is a hietory
of trauma (especially in a non-lactating woman) the assump-
tion is that the traumatized tissue acted as an area of
deoressed tissue resistance; and the bacteria lodging
there from the blood stream, found local conditions more
favorable for their growth. Another factor, which some
consider increases the importance of the blood stream as
a source of infection, is the high number of mastitis
petiente with fooi of infection; and also, the seasonal
variation which shows ite greatest incidence during the

period of upper respiratory infections.
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We may conclude, therefors, in a Jlactating breast,
the two main portals of entry are: via the ducts, especial-
ly with staphylocooci; and via the lymphatics, especially
with streptococci. Hematogenous infection is more rare
in puerperal mastitis though it can and does occur and
is especially associated with puerperal sepsis. In
contrast, hematogeneous infection is probably the most
common source of infection in mastitis devseloping during
pregnancy. Of ouurse, during pregnancy and lactation,
a8 at other times, a mastitis may develop from an e ten-
sion of another infection such as a boil, furuncles,
osteomyelitis of the ribs, etc.

- Briefly stated, the causes of mastitis are contamina-
tion with a pathogenic organiesm and the presence of &

diminished local resistance.

Pathology and Classification

It has often been remarked and is certainly true that
the pathology of acute mastitis, especially in its early
stages, is not definitely known. Schultz79 said that
anatomic studies of the first stages of a mastitis which
would clarify the pathology of the infection are laocking,
and though several have attempted to clarify the situation
the results are open to various interpretations.

Bumml® studied sections at different stages of the
disease and decided that the microbes proliferated in the
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glandular sv‘bructuro thus causing the milk to ferment,
ite sugar being transformed into lagtic and butyrioc
acids, while ite casein coagulated. The glandular struc—
tures then became filled wi th coaguls, teeamed with bacteiia
and soon inflammatory changes manifested themselves in the
peri-glandular tissues. Certainly it is not difficult to
believe that thz infecting organiems multifly in the milk
and serum about the fissures, etc., and then pass into the
breast along the milk ducts with absorption by the lym-
rhatice. The difficulty lies in proving that the gland-
ular portion was primarily involved, and not secondarily
from a primary lymphangites.

It is just as simple an hypothesis that the organisms
entered through the lymphatios and the first pathology
was a lymphangitis. This can not be decided at present.
However, it actually makes little difference since the
channels of dissemination for inflammation (lymph and
vasoular) all follow the ramifications of the gland.?®
In other words the inflammatory reaction, though it
follows the ducte, etc., may equally well be derived from
the small lymphatics which lis so close to the duocte and
acini. The acini become surrounded and partially covered
by an inflammatory cellular infiltration. The infection
never involves the entire gland at once but inflammatory

foci are formed which are separate but usually tend to



coalesce, and suppurate together.

The most important point about infection in mammary
tiessue 1is that the process leading to abscess formation
destroys the glandular structures in the involved areas
and ends in its replacement with fibrous tissue. Early
there is the typical inflammatory reaction with hyper-
aemia and tissue edema. Polymorphonuclear leucocytes
migrate into the area. Tasei?D etated that the lumen
and fundus of the glandular portions were infiltrated
with cells of hematic origin and the surrounding connec-
tive tissue was infiltrated with both hematogenous and
connective tissue elements. The inflamed tissues are
at first congested, swollen, hard, and painful. With
proper treatment the 1nflammation often stops at fhis
point and resolution takes place; but occasionally it
progresees to suppuration.

' The breast parenchyma is very cellular during the
late stages of pregnancy and especially during lactation
eince it is then composed mainly of glandular epithelium.
This tissue is not resistant to infection, and so, once
the organisme enter the parenchyma, this tissue easily
undergoss disintegration and ligquifaction and gives riese
%0 one or more abecesses,

The abscesses of the breast may be classified ac-

cording to their location, as sub-cutaneous (usually

29
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sub-areolar), retroomammary and mtra-mammary. The latter
may be further sub-divided into parenchymatous and inter—
stitial or phlegmonous types.

Sub=cutaneous infeo’qi on seldom affects the out-lying
portions of the breast., ft is ususlly a sub-areolar condi-
tion. It may be localized forming small abscesses or
boils usually in conneéction with the sabacious follicles.
The inflammation may be diffuse and suppuration gives a
superficial abscess. It is not uncommon to find a fistu-—
lous communication with the milk ducte. In such a case
fhe abscess will drain milk mix ed -ith the pus.

The retro-mammary or sub—-mammary abscess is not &
common condition. Most writers agres that it probably
starts in the deeper portions of the gland and breaks
through the layer of dense connective tissue at the base
of the gland into the looser areolar tissue beneath.

The pus accumulates in this looser tissue and the entire
breast is elevated and lifted away from the cheat wall
80 that usually it may be moved as if it were on a ocushion.

The inflammations of the intra-mammary type may in-=
volve either the parenchymal or interstitial tissues, but
more often is a ocombination of both. In fact 1% is
di fficult to conceive of one type not involving the other
80 close are the tissue r=lationships. In any casé the

pue may easily perforate from the oconnective tissue into
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the glandular portions and vice-versa. Tasei4® in at-
tenpting to show the route traversed by thé different
germs, found that in general the staphylocoocci ocoupied
the glandular acini, while the streptococci were local-
ized in the periacinous connective tissue. This may
indicate either a di ffersnce in the route of infection,
or an affinity between the Aiffersnt :organiems and the
di fferent tissues, or a difference in the tissue resis-
tance of sach to the di fferent organisms. In any case
it does suggest that there must be two types of intra=-
memmary inflammation since it is the organisms which
give rise to the inflammation. It is also a well known
fact that streptococeci infections tend to be more diffuse
and much more virulent; im faotvin some diffuse celluli-=
tic cases the entire breast is involved forming what has
been called a pan-mastitis. In the latter condition the
entire breast becomes one huge abscess and all function-

ing elements are destroyed.

Prognosis
The prognosis of acute mastitis is good. The usual

opinion expressed is that suppuration and abscess forma-
tion will occur unless the condition resolves itself in
fortyg-eight houra; The various figures presented show

that suppuration occurs in from over eight (8)81p9r cent to
seventy six (76)40 per cent of the cases of mastitis.
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Heatono° stated that abscess formation occurs in over
sixty (60) per cent of the cases of mastitis. Dorman

33 reported fourteen (14) per cent of their

and Moseman
cases developed an abscess. Many othars have reported

their results and in general these show little uniform—
ity. Apparently many factors enter in the developrment

of an abscess but the most important. factor ies probably
the virulence of the organisme involved.

However, the ocourence of an abscess does not pre-
vent lactation and nureing in a 1dter pregnancy. In
fact, usually there is little difference noted in a
later pregnancy. Bloodgood®® noted that even multiple
abscese formation, if rightly treated, is no hindrance

to subsequent lactation. Dawson75

reported that mammary
tissue cut in large sections from patients who gave a
definite history of earlier abscess formation with in-
cision and drainage, rarely shows scar tissue. Ooen83
found in experimental aseptic wounds of the breast, that
the injured area later showad ingrowth of n=w glandular
structures. Dawscn75 believed that the same condition
occurred in septic lesions and assumed that the activity
of a subsequent pregnancy causes a glandular proliferation
in the affected tissue as well as in the rest of the |
mammary'area. Since most authorities agres that breast

abscess does not greatly affect subsequent lactation then



we may well believe that some such phenomena does take
place.

In general the causes of failures in fesding later
babies are retracted nipples, deficient secretion and
painful scars. It has been noted that one absoess does.
not pre—~dispose to the development of another in a future
pregnanoy.36 While most breast abscesses heal leaving
little change in the breast structure and no palpable
deep soar, K’ilgores9 calls attention to Bloodgood's
notation of a small group in which a palpable mass in
the breast has persisted, presenting microscopically a
curious and remarkable hyalinization of periductal tissue.
Kilgore®® stated that this type of abscess scar must be
regarded =g pe-cancerous and so advised that all patients
developing breast abscess return after a years tims for

examination. Bucha,na.n,s4 Gould85

and others, however,
state that there is no evidence that carcimoma ocours

with any greater frequenoy in breaste that have been the
site of a former infection. It may be concluded, thereforsg,
that while in the vast majority of cases acute mastitis
does not pre-dispose to a later carcinoma, & fsw cases,
following an abscess, may have a residual deep scar which
is pre—-cancexrous.

The mortality of mastitis and breast abscess is less

than one per cent; however, cases are reported where a



virulent infsction coupled with low resistance ocoasional
ly produced a fulminating phlegmonous inflammation and

occasionally even gangrene which terminated fatally.

Complications

The possible complications of an acute mastitis are
often disregarded. Complications to the mother are often
neglected entirely. It must be remembered that the nurs-
ling may transfer the infection from the affected breast
to the normal breast. Probably most of the cases of
bilateral acute mastitis develop in this manner. Another
factor to be kept in mind is that of a blood stream in-

vasion. Nurnberger86

stated that it must be remembered
that the initial chillimeans the entrance of bacteria
into the blood stream just as in other localized infec—
tion; and that the difference between the passage in the
blood at the initial period and in the periodic or con-
stant passagse of bacteria in the blood in genuine scpsis
is one of degree and not of character. He presented a
case of a clinically mild acute mastitis which waw follow
ed by a purulent metastasis to the right arm and infiltra=-
tion of the right thigh without abscess formation. There
was no external cause for this spread. Apparently blood
stream infection in acute mastitis is not as rare as most
authorities state.

If an acute mastitis is neglectsd or improperly

34
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treated, a chronic mastitis will ofter result, It is

often of aid to know whether syphilis or tuberculosis

is present.87 The complication of chronic mastitis

should be avoided if at all possible since it is a
condition which may drag on for years and later may

present considerable difficulty in differential diagnosis.as
Another important complication is the danger of ine

fecting the nursling, Puppe157

reported a case where the
mother continued nursing even though she had‘some breast
trouble on both sides and when she was la{ér seen in
‘olinic the infant had a septic pleuropneumonia which
soon pro?ed fatal. Runge89 reported five cases of in-
fection of the nurslings from the mother's milk in which
only one infant recovered, Other such cases have heen

reported.go The obvious conclusion is that acute mastitis

may be of greater danger to the ‘infant than to the parent,

Diagnosis
Symptoms?

Some of the symptoms of acute mastitis often manifest
themsg¢lves a day or two before the acute onset, These
prodromal symptoms may be headache, pain in one portion of
the breast more marked while nursing, and, occasionally,

& 8light fever of around ninety nine (99) degrees. The
sgute onset is usually ushered in by a severe chill and

- fever, The temperature suddenly rises to about one hundred



and three (103) degrees though it may be even higher and

is sometimes less, Pain in the affected breast is the

rule énd may or may not be severe, Frequently the patient
complains of a sense of fulness or distention in the breast,
Headache is a common complaint. The patient feels i1l and
varying degrees of lassitude and prostration are present,

Ih the phlegmonous type of mastitis the constitutional
symptoms are quite marked,

Findings: ‘

The affected lobe of the breast, usually the infero~
lateral, is quite tender and painful, The whole breast
may be enlarged and tense throughout, The surface of the
breast especially over the affected portions is réddened,
flushed, edematous, and hot, There is induration which
makes the breast seem firmer than the unaffected one and
often the nipple is at a relatively higher level., Many
times there is enlargement and tenderness of the regional
axillary lymph nodes, The pulse is rapid and there should
be a leucocytosis with an increase in polymorphonuclear
cells, In short there are all the findings of an acute
localized infection which is located in the hreast. Often
small guantities of pus may be expressed from the duct or
ducts leading to the involved portion;

It is usually stated that proverly treated, if the

condition does not resolve and the temperature and pain
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do not subside in approximately forty-eight hours (unless
the other breast is also affected) then suppuration rare-
ly fails to appear. In such a case, chills ocour, the
fever tends to become remittant, and a localized hard
palpable mass is usually found. Unless gquite desep, this
mass palpably softens and one may then find definite
fluotuation.

In the phlegmonous type of mastitis, one may find a
fissure and, spreading from this crack, a reddened, fan-
shaped area may be seen around the nippie. There may
develop a brawny swelling of the skin. The symptoms are
the same as already given though greater toxicity may be
evidenced. Suppuration is quite common in this type of
infection,

If a retro-mammary abscess occurs, then the entire
breast is lifted from the thoracic wall, as if floating
on a cushion, and edema may or may not be found at the
periphery. The large collection of pus gives rise to
very marked general symptome and unless promptly treated,

a bacteremia may ensue.

Di fferential Diagnosis:

The diagnosis of an acute mastitis occurring in the
reriod of lactation is based on several obvious factors.

The patient is usually a woman in the first month of
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of lactation, and often there is a history of a painful
nipprle. Occasionally there has been some previous trauma.
Usually the symptoms and findings are typical, most often
occurring in a primipara in the third or fourth week of
lactation. Knowing the othsr times of special occurrence
of mastitis previously discussed is freyuently a helpful
point. All of these factors point to the corrsct diagno-
sis, If pus may be &pressed from the duct of the affect-
ed lobe, the diagnosis is practically certain.

Of course atypical cases are not uncommon. Such
cases are often in the suppurative or abscess stage when
firet seen. Occasionally the patient has no fever and
only a mild leucocytosis and does not have any of the
other usual general and local manifestations of an acute
infection. Some cases develop a leucocytic infiltration
and subsequent connsctive tissue formation which develops
far ahead of the ligquefaction of the breast tissue, so
that one finds an & cessive induration which dispels all

ol

suspicion of pus. These unusual conditions are more

apt to be present in mastitis not associated with lacta-

%l 610h,33 and others

tion. In doubtful ocases, Schrager,
have emphasized the importance of the use of the aspira-
ting needle to clinch the diagnosis and so snable proper
treatment to be started. Freguently an abscess in a

non-lactating breast may simulate a solid tumor, Aspira-
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tion ies an economical and certain procedure in those
cases and has very little danger attachsd to.if.

Transillumination‘of the breast as a diagnostioc
procedure is of no value during lactation because the
lactating brest ie found to be completely opaque.ga’83
In those cases of mastitis developing in non-lactating
women, there is a diffuse hazy shadow due to the greater
vascularity engeﬁdered by the infection. This opacity,
according to Cutler,93 gradually diminishes as the in-
flammatory process subsides, but complete transiuscsnoy
18 not reestablished until three months after the aocute
process has begun to subside.

In any breast lesion, it is of vital importance that
the condition be considered in relation to a malignancy.
Kilgorog4 found that 8ix and three-tenthe (6.3) per cent
of all his mammary lesions were first noted in connection
with pregnancy or lactation and over half of those condi-
tione arising during pregnancy or lactation were cancerous.
It must be remembered that certain cancer cases have the

84,95 )4 already stated,

appearance of acute inflammation,
in the non-lactating breast, an abscess may eimulate a
solid tumor. While it is rare that a diffioculty in differ-
entiation between an acute inflammatory condition and a
tumor exists, the importance of the correct diagnosis is

obvious. Most ewelling of the breast arising early in
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lactation are either caked-breast or inflammatory mastitis;
however, Kilgore®4 found twenty five (25) per cent of all
lactation cancers in his series were first discovered
in the searly months of lactation = many during the first
four weeks. The commonest mistake under such ciroum—
stances is to assume it is an inflammatory condition,
and to delay exploration of the lump. In a further summary
of his work Kilgore®? concluded that the age of the patient
at the time of oneet of a lactation tumor is of little
help in diagnosis. The dilagnosis of a tumor in thd period
of lactation must be done by the exploration of the lump.

The differentiation of tumors and an inflammatory
condition during pregnancy, especially in the early months
may be aided by-xaray studies. DBenign tumors show a
circinate opague area, often multiple with a dense periphexy
and no evidence of involvement of the adjacent tissues.®6
Malignanoy shows the same picture but with involvement of
the adjacent tissues. However, the Xx-ray will not definite
ly diagnose many breast lesions and in doubtful cases,
& ploration must be done.

Engorgement should not be difficult to differentiate.
It usually occurs on the third or fourth day following
delivery and denotes the establishment of lactation. . There

may be a slight elevation of temperature and the brsasts
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are often distended and painful. However, the fact that
constitutional symptoms are not marked together with the
time of appearancs should make the diagnosis,

Caked-breast is a local engorgement and is also non-
inflammatory. If an x-ray ie made at this time the invdiv-
ed portion throws a shadow whioch is multiple and linear
in type, following the general directions of the lacti-
ferous ducts and their accompanying fibrous tissue.®?

Trauma to a breast may give rise to sufficient injury
to cause a hematoma. This condition in a non-lactating
breast may be diagnosed by the very dense opacity and
irregular outlines as found in transillumination.93 The
history of trauma is important together with the suddem
appearance of the lump and no signs of inflammation. Such
a condition may easily become infected, however.

Traums may also give rise to a condition of lipogranu-
lomatosis or traumatic fat necrosis. There is a definite
history of trauma in this condition together with an
abeenqe of fever, inflammation, and regional adenopathy.
Usually the aﬁuainvolved is emall and localized and there
i® no duct secretion from it. Thers may or may not be
associated hemorhage.

Another rare condition found in lactation though it
also occurs at other times is the cystic enlargement of

one or several milk ducts and known as galactocels, They
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are never attended by any constitutional disturbance,
they come on suddenly, are smooth to the touch, not
adherent to the skin, are seldom painful, and may be

fluctuant or semi-solid.ge

Treatment

Prophylactic:

The first consideration in the treatment of any condi-
tion should be a study of the means of preventing it. While
the incidence of mastisis has decreased considerable in
the last fifty years, many men even today do not give
enough attention to thé prophylactic measures,

As soon as pregnancy is diagnosed, the breZsts should
be examined carefully along with the other routine measures
now adopted. Exiesting deformities of the nipples should
be treated if possible, If the nipple is small, undevelop—-
ed, or partially inverted by pressure of an improper sup-
port, then it may help to gently draw it out manually in
the last weeks of pregnancy. Every woman should be instiﬁct-
ed in wearing a proper breast supprort and in the care of
the breasts and nipprles. The latter is essentially a
matter of cleanliness and keeping the skin soft and pliable.
Tender nipples may be aided by some mildly astringent lotion
or daily exposure to the air. As a prophylactic measure

agaiinet the development of oracks, fissures, etc., the use

of ultra-violet rays has been recommended by Maolellan,97
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Chatin,98 and others. Every degree of trauma to the
breasts is to be avoided and the matient should be ad-
vised to take particular pains not to injure the breasts
in caring for them.

The care of the breasts post—partum is of vital
importance. Cleansing the nipples before and after each
feeding and use of a gterile pad over them between feed-
ings is reoommended.33 Warm water applied with soft
pledglets seem to be as satisfactory as anything,‘o
though boric acid or perborate solution may be used.
Use of stronger antiseptics 1s not advisable because of
the danger of overly hardening and injuring the ekin, >4
44,56 0ily or greasy ointments are also to be avoided
because they are difficult to remove. After delivery of
the baby, the infant should not be put to the breast for
eight to twelve hours or longer and for the first few
days until lactation is established, he should nurse
only three to five minutes at six to eight hour intervals.
It is to be remembered that too frequent and too prolong-
ed nursing may lead t0 a maceration of the nipples. The
same factor should be remembered when the milk begins to
fail, and adquate complimental feedings given.

Engorgement, iteself, seldom leads to a mastitis, but

care must be taken not to traumatize the breast during

this condition. It may be treated by restrioction of
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fluids, a tight binder, ice-bags, decreased nursing
reriods, and some advise massage. Pumping the breasts
is seldom advised o‘r necessary. Some patients prefer
heat to the ice-bags. It is the injudicious pumping and
nassage that are most apt to traumatize the breast under
these circumatances.

A caked-breast, being a local engorgement,should be
treated similarly. However, if it appears after the
firet week of laotation, maesage should not be used.

The breast should be left alone, protsected from in jury,
and nuresing suspended from the affected eide. The
question of pumping in these later—developing caked-
breasts is undecided. It does seam rea,soné.ble, however,
that pumping may reduce a local stasis of seoreted milk.

In weaning the child in the last part of lactation,
‘the gradual accomplishment of this procedure is prsferred.
If this 15 not possible, or if nursing is suddenly sus-—
rended due to the death of the child, etc., then the
breaste should be dried up. This is probably best done
by a breast pump with a gradual increase in the time
between each pumping. Various drugs, limitations of
fluids, and binding the breasts may be used but seems a
less sound practice rhysiologiocally.

The treatment of fissured nipples or rhagades is
important from a prophylactic standpoint as well as the
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ratients comfort. Many writers advocate the use of an
artificial nipple or breast shield as Boon as any type
of sore-nipple develops.ze’se’sg’44’46’50’57 Many
authorities use some tyre of medication which has an
as?ringent and hardening,influenoe.37’36’44’51'58 Von

Brﬁokegg

urges the use of a dry dressing of a power con-
taining tannic acid and formaldehyde. He had but one
case of mastitis develop in twelve hundred (1300) women
treated in this manner.

It is important to remember that where a sore nipple
is present, the breast may be incompletely emptied by the
nursling and & congestion develop. The cessation of
nursihg from the affected side and pumping the breast is
a valuable procedure used by many and has the advantages
that the ochild may still have the maternal milk and also
that the dangers of virulent organisms being brought to
the breast are decreased. Some state that continued sore
nipples is a sufficient indication for wea.ning.s9 The
use of a two to five per cent silver nitratse solution

applied to the fissure or ulcer oftemn is of aid.44’46

Painting the injury with iodine has been dons.%*

The important principles in treating a sore nipple
may be summarized as: (1) protect the nipple from the
nursling and prevent congestion by use of a shield or
the breast pump; (2) keep the area clean and ae aseptioc

ae possible; (3) do not resume direct nursing until the
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lesion is absolutely healed. If the condition is pain-—
ful some superficial anaesthetic agent may be us ad. 50
The use of the ultra=violet in curing fissures has its
advocates.®”>%8  However, Hamm'® says the Quartz lamp
irradiation regularly caused a lymrhangitis associated
with rigors and fever, ;

One othser prophylactic measure which has received
slight attention ie the substitution of the breast pump
for nureing in cases of infections in the nursling.

"hile many speak of the baby as a source of infection,
few mention this prophylactic measure which would un-
doubtedly, i1f carried out, decrease the incidence of
mastitis,

It also seame well here to call attention to the use
of vaccines, etc. Many have tried various anti-bacterial
measures as prophylactic agents. Hs.-mm72 tried subcutane-
ous injectlion of vaccines but observed only exceptionally
any appreciable inorease in immune bodies and no partiou-
lar protection against the infection in question. He
elso tried local vaccination by direct application of
vaccine on the skin of the nipple in the form of an oint-
ment. In the latter instance he believed some good results
were obtained since he never observed a lymphangitis or
galactorhoritis in the women thus treated four (4) to six

(8) weeks pefore the term of Pregnancy although many seemed
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to be pre-disposed, showing tender niprles, fissures, etc.
This is a phase of prophylaxis which is certainly worthy
of further study.

Active Treatment of a Mastitis:

The treatment of acute mastitis is a difficult sub-
jeot to approach. The great diversity of treatments was
well presented by Baer and Reia.43 There is no standard
treatment as yet and it has been suggested that there
probably will not be until some one can bring forward
favorable statistics in a sufficiently large number of
cases to carry conviotion. That the baby should be taken
from the affected breast, nearly all agres. This prevents
transmitting the virulent organisms to the uninvolved
breast and also eliminates the possibility of a serere
infection in the nursling. Another procedure which is
generally aoccepted is the use of a tight breast binder
for support and pressure. The administration of a saline
purga.tive 18 a common practice along with the restriction
of fluids. The use of ice-bags locally is also urged by
most suthorities though many advocate warm dry heat. In
any case, a8 soon as it becomes evident that the mastitis
is going to suppurate it seems advisable to place hot
moist packs of boric acid solution or ten (10) per cent
magnesium sul fate over the affected breast and in this

way attempt to quicken localization. Relief of pain and
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rest may be brought about by sedatives and other drugs.
General supportive messures should be used as in any
acute febrile condition.

The factor which brings forth the great differenmce
in opinion is whether or not the breast should he pump-
ed during the development and acute rhases of a mastitis.
Opinions are almost evenly divided in that regard and
the results of each group‘are about qually good. It
seeme logical, however, to‘a.essume that if the breast is
not pumred, a congestion of varying degrees will develop.:
The unaffected breast receivea mechanical stimuli and
other factors are unchanged so‘that some ss8cretion must
be going on in the involved breast. According t0 Brad-

54 ,na Sherrick,46 (a8 already discussed)

ley,5® Keynes,
such a condition 1s detrimental to the breast tissue.
This would indicate that pumping the breast may be of
some value. The possibility of further traumatizing the
tissues by this procedure must be kept in mind and due
care in pumping technigue be exercised.

Within the last few gearg, many writers have brought
forth series of cases showing the value of the roentgen
ray as a therapeutic measure. Gra.nzowlo2 stated that
early roentgen irradiation of puerperal mastitis is a

very valuable procedure which is not injurious and prac—

tically always effective. There is general agrsement



among those treating acute mastitis in thie manner that
in most cases soon after the first irradiation (four (4)
to twenty four (24) hours) the pain disappeared, the
temperature dropred and the general condition improved.
Steinkamm’%® favored this method of treatment for the
additional factors of superior results in preventing
abscesses, shortening of the perio& of illness, and aoc~
celerating fluctuation where abscess formation wae® in-
evitabls. Kahr® found that early irradiation oured
about ninety (S0) per cent of the cases. Theissl®% com-
pared his results of eighty nine (89) psr cent of one
hundred thirty five (135) cases cured with other foreign
clinios and emphasized the importance of early irradia-
tion, the earlier an acute mastitis is irr&diated the
better the results. In one hundred twenty (130) ocases
‘which were diagnosed and so treated early, ninety eight
(¢8) per cent were ocured. He also s tatad that where
abscesses developed after irradiation the patient's
period of distreess was shorter and less painful. He
found no decrease in the production of milk following
irradiation in the majority of the cases. Margraf+Od
found approximately the same results in one hundred
eighteen (118) cases as TheislO4 reported. Goedel06
also emphasized the good results with early irradiation
and warned-against putting fhe nursling back to the
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breast too soon just because the symptoms were alleviated.

107

Hanne had very good results with irradiation but re-

ported some reduction in the production of milk in the
irradiated breasti ICI.za,hn,z’8 however, not only found a
lasting reduction in the milk secretion in the irradiat-
ed breasts but also concluded the roentgen irradiation has
no therapsutic advantages. From the preceding facts, one
may reasonably conclude that early roentgen irradiation
of an acute mastitis will probably cause ths condition to
resolve in almost every case but may give some decrease in
the secretion of}milk from the irradiated breast.

The use of vaccines in the treatment of a mastitis

78 used

has been advocated by some writers. Benians
staphylococcus aureus vaccinses and found them useful as
supplements to evacuation of the affected breast. Morgue-
Molineelos employed injections of vaccines together wifh
poultices of bouillon vaccine. Hamm,73 following the

kal°9 used a vaccine "dntivirus" applied in

work of Besred
wet compresses and since using that treatment has never
seen an abscess develop:and he further reports the
mastitis cases abort more rapidly than ever before. 1If
the milk were examined bacteriologically, Hamm73 used the
antivirus of the predominant organism, otherwise he used
a mix ed antivirus locally combined with rube of an anti-

virus ointment, morning and evening, in various places
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over the entire body., He felt that every nursing woman
80 treated could be assured that she would not develop
an abscess of the breast,

Other treatments of acute mastitis have been urged

110

by various authorities, Meyer and Schneider gtated

that prompt use of Bier's hyperemic method would prevent

111

suppuration, Silzer and Meyer also recommended the

same treatment,

Rubeskan8

advocated autohemotherapy and injected
forty (40) to sixty (80) cubic centimeters of the patient's
own blood into the thigh, These injections were made

early and repeated the next day if the temperature was not

normal. Sinnll3

also advoocated autohemotherapy in
sixty (80) cases reported ninety seven (97) per cent of
the patients had normal temperatures in three days and
in only three (3) per cent did suppuration occur,

Valeries3

suggested the intra-muscular injection
of some of the patient's own ceretrospinal fluid for
puerperal mastitis. He injected twenty (30) ocubic
centimeters every twenty four (34) hours for three or
four days and found the treatment effective in all of
twenty six (38) cases. In cases of sore nipples or
stasis, as a prophylactic measure, he injected ten (10)

cublic centimeters into the buttocks, followed by another

injection in twenty four (24) hours,
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Fainsilber and Portret114 strongly advocated the use
of diathermy in the acute mastitis, They clain it not
only prevents suppuration but causes it to rapidly resolve
in most cases. They also suggest it as a possible diag-
nostic procedure since it has no effects on a tumor but
causes animmediate response in inflammatory conditions.

All of the treatments previously discussed have
been aimed at the prevention of suppuration and abscess
formation, While successful in most cases, no matter
what the treatment, a few patients with acute mastitis
always develop mammary abscesses which must be treatéd

surgically.

Management of Breast Abscess:

It is generally agreed, and has been cormmon practice
for centuries, that when pus is present in the breast,
it should be drained., Drainage of the pus should be
done as soon as the suppuration is diagnosed, The
diagnosis of a breast abscess is usually based on local-
ization as shown by a point of tenderness, and fluotua~-
tion. Often there is some delay in treatment because
the deep abscess'may not show the signs of suppuration,
If any doubt exists, it is advisable to aspirate for
pus. Use of the aspirating needlg will occasionally
prevent too early incision and will often prevent a delay

in the evacuation of the pus. Prompt drainage of an
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abscess is necessary to prevent further involvement of
the gland and greater destruction of the tissues. Where
this was not done, a8 in years past, the entire gland
was often permanently destroyed and greatly disfigured
by cicatricee.gs
Open drainage by radial incisions from the nipple
was the earliest surgical approach4»11 and is the method
etill used by many men, 36,51 l.%il}.:r:ca'ohg5 also used a
drainage tube in his incision and washed out the cavity
with some mild solution. This treatment, of incision.
with after packing and irrigation, was trying for the
ratient and often left a disfiguring scar and decreased
function. However, for‘superficial abscesses, a small
radiating incision will give good drainage and leave
very little scar. In deep abscesses where this treatment
is used, it has been pointed out that gauze packings are
pooriy tolerated and that rgbber tubes should be used for

44 pittle and Bailey®® advocate dry dressings

drains.
rather than hot baths and syringing, which they think
seem8 to maintain the inflammatory process,

Some men have found that a counter incision with
through and through drainage gives more adejuate dependent
drainage.38:3%  gSnields,37 stated that the counter in-
cision must be made through the infra-mammary sulcus

because that gives more protection to0 the normal tissue
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and also leaves a better cosmetic effect. Counter—-incision
is often unnecessary and where it seems advisable a single
infra-mammary incisions, as advocated by Bohlerlls and

others,4o’43’116

would be more practiocal.

Bohlerl5 advocates an arched incision through the
sub-mammery fold such as has b=en used for removal of
benign tumors. In an abscess of average size, an incision
from five to seven centimeters is sufficient. In abscesses
of the superior portions of the gland or where multiple
abscesses ars present a longer incision is necessary.
After incision of the skin the layer of connective tissue
which separates the glandular tissue from the superficial
aponeurosis of the pectoral muscle is reached. Then by
blunt_disseotion with the finger the breast is seprarated
f;om the muscle and the absoéss ex posed., The abscess
' should;be incised with the two ideas of perfect drainage
and not injuring normal tissue, except a8 is necessary,
kept in mind. A longitudinal incision is made and any
protruding nscrotic tissue should be removed. If multiple
abscesses are present, they may fequently all be drained
through the largest abscess by breaking down the walls
between the abscesses. Bohler115 also advocates drainage
by sterils gauze éempressee rather than rubber tubes, and
use of a tight dreeaing;

Leigh,43 with a similarincision, uses rubber dam and
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cigarette drains. Vigk l®

used an infra-mammary incision
with Carrel-Dakin treatment and electric heat locally.
The advantages of the sub-memmsary incision are dependent
drainage, easy access, and an invisible scax.

In the early part of this century, the treatment of
an early but small incision followed by suction with
Bier's h&penaenic bell was introduoed.ll7 Pototschnig44
believes that this method has not found the wide applica-
tion 1£ deserves éinoe pain is avoided if the procedure
is properly carried out and the wesults are uniformly

good, £4:47,110

Under local anaesthesia a emall stab
incieion is made and suction applied for five minutes
followed by a period of a few minutes rest. This is
repeated five or eix times in the course of an hour and
is carried out every day. Some writers dislike this
treatment, offering <that it is painful and that other
methods give better results; and they present records to
prove the latter oontention.38’73’77

In developing a closed method of treatment, Gardineri¥8
started using aspiration and pressure with very satisfac-
tory results. Cocainizing a tract to the abscess, the
pus was aspirated through a needle and a pressure bandage
applied. This was rereated every four to six hours until
no more pus accumulated. Later he recommended using a

basket ball bladder over the dreseingll9 for getting an
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even controlied pressure. This treatment is especial-
ly valuable in emall abscesses and greatly shortens
the time of healing besides leaving no visible scar.
However, it is not so satisfactory in larger ahscesses
since it may not give adequate drainage. Rucker?” used
thie method and also added washing the cavity through
the needle with a two per cent mercurochrome solution.
Battle and Bailsyas used aspiration and irrigation
with bouillon vaccine, leaving some in the abscess after
sach irrigation. Their control cases in which they used
a non-specific bouillon vaccine showed better resulits.
However, they had as good results with Dakine solution
a8 the irrigant as with the others so saw no advantage
in importing the bouilion vaccines. They found aspira-
tion a very satisfactory treatment eapécially in local-
ized abscesses and urged it be used in all possible cases
since incision may always be resorted to later.
Soupaltlso'reoently reported a s eries of cases in
which a small puncture was made into the abscess, the
organism _identified, and the pus aspirated with a needle.
A tight binder was used. The same day injection of
staphylococous anatoxin was made into the subspinous
fossa. Three or more injections of increasing amounte
were made at intervals of five to seven days. He stated

that the purpose was not to suppreass suppuration but to
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preclude diffusion with all its conseyuences. After the
first or second injection the foous seems to bs kept with-
in ite limits and,after healing is started,the time is
shorter. Thie treatment neede more cases and work donse

on 1t before any conclusions a8 to its value can be draﬁn.
However, slong this same trend of thought, Rossenbeckl®l
mentions that bacteriophage injected directly into the
abscess cavity after aspiration of pus, has been recom—
manded.

In 1932, Hobbs182 introduced a new treatment of
espeoial value in deep abscesses whereby through two
drainage tubes, one smaller and fitting inside the other,
the abscess may be irrigated and drained at the same time.
Hamil ton Bailey77 using Hobbs method as the basis worked
out a similar technigque. The advantages to these methods
are that a small incision (three-fourths inch) leavee
little scar, and yet adequate drainage is assured. It
combines the advantages of both aspiration and open in-
cision, but care to protect the surrounding skin must be
used. Bailey’? believes his method shortens the conval es-
cense and is particularily useful in an out—-patient de—
rartment.

Sta.rlingerl83 also used thermocautery success fully
in treating suppurative mastitis. It has received little
attention, however, DeLee® states that he has found the
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use of the infra-red lamp hastens recovery of cases of
breast abscess. He also advocated the use of vaccine
treatment in persistent cases.

In conclusion, it may be pointed out thst abscess of
the breast may be best treated as follows: by aspiration
1f the abscess is small; by the closed method of Hobbeld?3
or Bailey’’ if the abscess is larger; and by Bohlers115
sub—mammary4inoision if the abscesses are multiple or
retro-mammary. All operative procedurses should be done
under anaesthesia of some kind. Radial incision and
open drainage leaves much to be desired. The use of
vaccines, etc., may be of value in shortening vonvales—-

cence or improving stubborn cases.
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