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OBJECTIVES CONTENT TIME FRAME CONTENT TEACHING METHOD
SPECIALIST
Describe the physiolegy of |. Phases of Mammogenesis
mammuogenesis. a. InUtero 10 minutes Lisa Marasco Lecture
b. First 2 Years of Life {LM) Slides
c. Pubeny Handouts
il. Major hormones of mammogenesis
a. Insulin
b. Cortisol
c. Thyroxine
d. Prolactin
e. Growth Hormone
Describe the hormonal shift of lll. Lactogenesis
lactogenesis Il. V. Lactogenesis I 20 min LM Lecture
List three major hormones of the V. Lactogenic Complex Slides
Lactogenic Complex. V1. Milk Synthesis Handouts
List four harmonal imbalances that are VIi. Primary Lactation Failure
known to impact lactation. a. Mechanical 40 min LM Lecture
b. Endocrine Slides
List & major symptoms and 3 possible c. Insufficient Mammary Tissue Handouts
hermonal imbalances in PCOS. d. Literature Review
Vill. Ovenview of Polycystic Ovary Syndrome
Give three possible ways PCOS might IX. Potential impact of PCOS on lactation
impact lactation. X. Marasco thesis study findings
Define “targeting” of galactogogues. Xl. Counseling for insufficient milk
Xil, Dilemma for current baby 30 min LM Lecture
Describe dilemma of short-term X, Galactogogues Slides
treatments for insufficient milk supply XIV. Potential for future babies Handouts
related to insufficient mammary tissue, XV, Hypoplasia: reversible?
and potential for longer-term treatments. | XVI. Case histories
Question and Answer. Parlicipant Questions Discussed. 10 min .M Discussion.
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Hormone Imbalances and P O Gromth s Toraleme o prolaci [and HPL help & ixbpices bresst
" ) pregnancy: in utero, frst two yeers of life, growth, as may GH via IGF-I,

Milk Supply: puberty . gﬂnmmmlnmm
TP | | * Puberty: estrogen stimulates ductile growth, Ing pregnancy were positi
e pfomonesﬂmumsgmmofalveon the concentration of HPL.

How Polycystic Ovary Syndrome * Full differentiation of the gland requires * Sources of mammary stimulating

May Fit into the Pictur  Insulin: stimulates stem cells to proliferate hormonaes:

y i € Picture ~ Cortisol: assists in further formation of alveol -mmmm,smmmmm
-M%mm -M.Mamhnhgmudmopln
Lisa Marasco MA IBCLC Prolactin & GH: Integral to alveolar development; —uummwww uhmuibrenstby
- 3 5 - wi
prolactin also necessary for development of paracrine activity inclide: prolactin,
[OS— astrogen receplors. estrogen, reiaxin, epidermal GF
. Mouse Mammary Glan
Timetable for developm all Life cycle of breast development e Mammary G

4" Hormones necessary to begin lactation
(Lactogenic Complex)
~ Prolactin: needed for lactose synthesis
~ Insulin: needed for lactose synthesis,
maintenance/survival of lactocytes during
lactation (Hartmann)
= Cortisol: low levels cause more alpha-
lactalbumin to be made for lactose
synthesis; high levels are inhibitory (ie,
chronic/extreme stress)
L]
Lactose synthesls is key to milk
secretion




Understanding true lactation
fallure

I .M”

W . Sacondury supply faillure- generaly
cousad by an outside foroe

+ Primary supply fallure- nofiry 1o

i ' Causes of Primary Fallure

CE Session 130

~3 * Hamorrhage/ Shashan's (nsul vs. infarct):
CRTIIgE (0 Y
* Uncontroliad disbatee-
= Sroest & & SeraRive Sagal-orpin for Sl Sk
necoesary o BCIOpOOEIE, Draast Growth?
= Diabedic worr) Jext 1 Juree war isvals of FRE,
FE, FTH Ok} Prognancy st s

sInsufficlant mammary tssuy:
Ganetic? Hormonel?

Observations in the literature

I
it
!

m ~ Neifert et al study

{1985): Cave stdy of 3 womes with
Inctatiow faitwre. Cosamon uctors; sbaence of

{1990) Prospective wudy of 319 primips.
anm-smwfw-dhhum-m.
then the wothers wers followed for

Huggins study
Huggins, Patok & Mireles: Snrolled
wolen who had questionable looking
breasts, categorized them by four types,
d i thea followed them for b ol
sutcome. Major risk faciors:
tramammary distance >1,5*
bypoplasia types 2-4
stretch marks?
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Marmet & Shell

ACEL Py

SR

laaaﬂouFm:A;uu:mumduwmhmaam

Tubular breasts, impaired
supply

Mild hypolala

Other carrelations to primary faifure...

* Hypertenslon? - Neifert in Or. Mom,
1998

* Prolactin resistance? Zargar et af,
(2000) Mother of 3, insufficient milk, normal
prolactin secretion and reserves, normal

theorize resistance to prolactin the cause of
her repeated lactation failures
* The unknown and uncharted...
PCOS?

" Clues from induced lactation

: —OWIdopﬂvonmmomnIMluy
patients
= PCOS is considered leading cause of
infertility

Two intriguing cases...

* Case 1: Obsse mom in mid-20's presented
widnecondchild,m.l?imbabywuuiml)g
whmmumwua!een,wiﬂ:mﬂkwpply
problems that mother attributed to poor
information, Curreat baby was conceived afier
experiencing secondasy infertility, and mom was
detenmined to “get it right” this time. Further
discussion revealed that mom had been
diagnosed with Stein-Leventhal.

ately overweight
few days later with third baby, who was also FIT at
3 wks of age. This mom described a history of
inferﬁlkyandmﬂklupplypmbleml,bmalwmﬂy
wanted to breastfeed this baby. Further discussion
revealed that mom had been diagnosed with
Polycystic Ovary Syndrome.

Common trait: infertility. Further
r led that Stein-L hal
and PCOS were the same syndrame.




What is POOS?

= Alsd known as StwirLaventha!
* Laading cause of infierdlity i women

¥ Possible endocrine imbalances

« Hevated androgens « Insulin Resistance
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g Possible dinical symptoms

Hirsuism * Infertisty
« Pravalence: effects 4-15% of Ml women j * Elevated estrogen o Hyperinsulinemia Adult Ane = o of miscamages,
" SRRyl ey o 7 Lo ercgmmerre. .+ Lo T e —y s
. progestercne  » . preg h
.mh‘d&hdm » Elevated LHIFSH  » Hyparpeoactinemia? . Skniags pre-acimpsia
= May represent a rumber of disorders- ¢ Central obesity - Fix of hamvy
syndroma ve. disease .Mm(mmm? )
N Criteria cont
Femman-Calwey Assessment Model Diagnostic criterla: an area of
m-ﬂ:.\mmuwx nn? ; Bl Chavies Glueck MD, recesrchar:
et QH % [)?1 & confusion q e Multiple ovarian cysts OR
ot e l'\a : N E' L ¥ o ommm:ndm mmeg”ugéa+hlgh
= v Y ciinical hirsutism + oligomenarrhea f I y | lnamia + of
[N N ‘F_(q”pq (T v ;FJ Wj "R O National Institute of Mealth (NIH): <y @ ke
Thesit oonon [}\ menstrual iegularity + evidence of -nxexmscm Cushings, thyroid
PR R et TR R AR + 00 other iness dissase, hyperPRL, androgen tumors
) < Carming & Labo (mikd form): hyper- » Confounding factovs; nonmoglycemic
M b st 7 o et ok v ety androgenism + ic ovaries women can be IR; non-hirsute women
3 A scwe et p an be hyperandrogenicl
[ S S —

PCOS cyde

« Hyperstimulation of ovarian theca cefls >
1 androgen - Inadequata folkcle maburation)
-émmm&hfe‘ﬂllty
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another entry point

& Prtoauct 10 mncin rosstacns v potvirets ovivy ayrsborma

k development”

Could It affect breast growth?
* In utero exposure to androgens (fetal)
~Speroff: “dbviormalities in aciult size or
’dmmrmmellgpxragfham
o or
testasterone) during this early period of
¢ Inadequate estrogen, progesterone in
adolescence

“Possible long-term
consequences of PCOS

¢ Type 2 (NIDDM) diabetes, onset age
3040

o Hypertension

¢ Heart Disease ’

« GYN cancers, especially endometrial
* Major women's health issue!

How might PCOS affect milk
supply? Theories........

Supporting observations for PCOS
link in the literature

Irving Stein (1935, 1944, 1949)

Soft Tissue Radiography (Balcar 1972)

= Looked at breast tissue, uterus of PCOS
women compared to normal, age corrected

—Identified 5 distinct groups

—Noted that there could be hypoplasia of the
gland, hypoplasia of the breast, or both.

—"“evidence of marked decrease in the

presented
study of the lobular
intralobutar and the |

hyaiinized.”

~Observed “tangled” glandular tissue; *The

breast tissue in the women with PCOS has

gross disorders in the qualitative
architecture, The

lobular connective
tissue were hypertrophic and partially

THEORY: High levels of androgens can
down-regufate prolactin & estrogen receptors

>Support: Testosterone cited for use in
gc:ﬂon suppression In Reproductive Endo

->Support: case stu Kay Hoover
theca-lutein cyst W lactation unti}

Irtum testosterone levels fell sufficiently

. ->Support: diabetes known to

glandular I;:ﬂarem:hyrm:ucrl fany Even SIwhete la’olem
- breasts tissue simi
« Inadequate/ineffective prolactin, ;,":,'L”! Instances, hypopiasia of the hypertrophy.-. u
progesterone, insulin during pregnancy
observations con't interference con't 2
; Postpartum hormonal '
Brazlian study (Fonseca, 1985) interference?

THEORY: Insulin resistance may éwevent

adequate glucose-uptake in sensitive alveolj
n@fmmgmﬂw energy needsand mik
S

Impact milk production when well-

ém n + g‘uunmr&uolds + pr%lgglpnw-

->Support: cited rat stu%lmmd grg'ms with
hyperinsulinemia after 2i
interference with dellvery of e "9




[ W osterence cont 3
mvmmmm}lmmw

THEORY': coukd POOS-induced hypertansian
Suppress Iscation In certain affected women?

G~ sufficient lacicse needed to draw
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FSupports Neifert's oservation of water into cells for volume which o
Popertansion s a rigk factor for (actation -)m;mmmmm. trequentty oven i petiens s ikt
-mmummmn' riobed as risk factor Fesulting in thin, “watary milk” a
for mamaﬁwm - Mpathyroicisn may be seen i
2002} Py or hypothaiamic disaaes;.. Anemia
Yy als0 e sasry in Nypothyrokdten:,
N study of lactation failure frorm the Distribution of breast types
Question..... ll perspactive of PCOS
Marasco 2001 enrollad women wish
Does this mean that PCOS documented supply failure pod sreened fos
might cause breastfeeding common faciors, lovking st climical m,
? size, veining, intamaminary distance, day
VOmen 1milk repocted in, (#=30)
Bistribution of Qlinical symptorms
breast shapes pto Breast growth
l |§ Breast growth| 0 1 2 |Total
: E Pragnancy u ] 030
g £ porcantage | 41 | 27% | 3% | 100%
2%
o L i Postpertum 18 B + 0
/"/,/!///ff/ parcatage | 60% | 27% | 13% | 100%
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Additional observations.....

Significant findings

* Cox (/=8) found no reiationship between
milk production and breast volume or breast
growth, but rather a relationship between
mllkpmdumonandmapeapaaty
Nelfert, Huggins, Marasco & Cox all had
different populations,

. Bk%mm%&r
growth in storage capacity S
balmqedbydacrwelnmnecuvemdfauy
tissues for little or no measurable net change
in volume?

dw‘era:l tissues in the lnﬂglng and qulaswu’,f

Interesting observations:
* Breast growth, areolar growth, and breast
volume influenced by hPL
. growth and rate of excretion of lactose
I'Jmmconmtraﬂmufm
* Rate of breast growth high untit ~5 mos

Clear risk factors
. * 43% dx'd POOS, 30% more likel y
:xw;mmwmmmsedmhypco:\y:uw, — R cialy ¥ » Pregnancy breast growth & shape
levels have an impace? . mg.%n\:ofandmgenm: > Agrees with Neifert et ai, Huggins et al;
* Some women reported sensations of fuliness « 50% were obese disagrees with Cox et al
reminiscent of engorgement * 57% experienced infertility a Intramammary space >1.57
* Mother's perceptions of which day milk came * 67% experienced kregular menstrual cycles > al
in most often based on volume increase vs,  67% of women reported little or no breast Agrees with Huggins et
color change- {atter is mast acturate changes during pregnancy a Non-prominent veining
" Wil 5500 peaanie Y Sistance 162 inches, > Agress with Huggins et al, Cox et
. | reconcile con’t
econciing breast growth significance )

What can be done for
affected mothers?

R

Dilemma for the current baby

* Relative lack of success for usual
measures

-~ Pumping alone: little or no change

~Pharmaceutical: Reglan, domperidone;
some effect, but not great

sy

largeting issues

= Lawrence: “except in extreme cases
(Sheehan’s), hormone deplation Is rarely
an issue, but hormone release and targes-

in the target tissue. Changes in serum
concentration have no effect if receptors
are not present in the mammary gland to
bind the hormone.”

Confounding treatment variables
~ Endocrine imbalances unk ]
~ Prolactin: no direct relationship between
levels and milk production, yet it matters
omnmmnmuledelmpemuy
m«m'mm?u::;m“
Lmdmm%bgdum

el prors, or
resistance 23 theorized by Zargar et al? Oris
1, at this point, a matter of not enough atveoli
to provide enough milk for baby?




.. The special case of PCOS
Muitigla problems maks It difficult to

- trestmant not al “tune™
_:w 2 may s datirming mivd bargel the cause) st
mm"""fb"mm - Proluctia- Lavey a/ban sam! 2 the sl bxvo
—Hugging, #t al: showed that cantirned Aroactio rskiance, or i & & mtee of ROt aough
plmping resuited in gradunl incease 1n haacl (0 provicle acough mil for dady?

millkc supply In My mothers; mex = Thyrold- dincy sy ok espand i
potential may thie 3 mog o know RS A Ve IMRONT Ty S Sy "Eurg
« Sporoff: “milf dwicionciss # extropen, -mmnexm-m-

oy o —
AT, G4, can b compancated o by - Taskuturone- seii) kvek o nof akays st
-meﬁrmm
e BN, Tl T O iV ey
mjwauamgoguedmbesforpm
S Horbai:

= Goat’s Rust- mary potitly i shmikar action n

iy, Ll ncraii Aoeci Sreast
-hw.hmrdm

or. or gonts e
= Vhmc/Chasbaberry has bben usad by beat PO0S

becaume of for beancing hoamanas;

i 2 palsciuE
H

= Regien -SPECIAL wamin with PCOS

MPORE MO (rone 1D devirmsaion. histoey
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Case studies with metformin

B+ With first ease mother, researched and then

Sinied oo madformin & approx 2 moa pp, She

ropouiad chat she felt hee milk spply coming

... el

3+ Mom, para 3, IBCLC, not de"d PCOS kil after

’ gnixing sx during p ion, Had
experitnented positively with vitex (2 caga qid);
oaw sdded matformin 500mg SR, o d
vitex & domperidone by 50%- nobed increwss in
blby'sdhp«anpmaﬂulmu.oflbmpy
{baby age 6 mos)

. Twopwsmomsw!luwaupplypresmbed
ll  metformin by their MIVLC- one mother’s
output doubled, the other came up

dramatically

* Mo of 6yr & 4 ma old started back on
stfarnin after experiencing 151b wi gain
iy reboun) of PCOS

= Aftor 3 days of 1000mg thes upping o
1300mg. sha noted: “All day oy breases have
aurs vary full and my son has been gorging
Aimself iyl The Mt is the only thing ther has
dnwwummﬂmuywhw
way up. "

57



CE Session 130

hypoplasia hypoplasia
Permanent or reversible hypoplasia? * Potential refationships between obesity,
* Steln 1944, afver ovarian wedge resection; ¢ m case 1999, ! : % as metformin mayla:g}e-[:t =

“In one case of mwy amenorrhea there was underlying problems and aflow for
peactically no Dreast . * Breast growth windows? rowth and effective hor
Most remariable and rapid devd?‘fmm : ; proper g mones
surgery. eniarged and and Gigantomastia; sensitivity to prolactin... ~ Latest research shows that metformin
areclae ped noticeably in a could there be under-sensitivity with through fisst trimester reduces miscarriage
mmmmwgamﬂd.hchﬁun hypoplasia? i m%n%%xg&mnskofcom

and * Cancer gene cell research- trying to -

“there rovement.... Progesterone cream/supplement
ggg"a&é‘-‘?&" aredly mfpe:mm close growth windows may lead to * thewpy during pre’é"nan'i';... Katharina
thase young women pmary amenorrhea learning how to re-open them. Dalton
immature.” —Red raspbeny leaf?

One mom’s experience Another mom’s experience.....
LACTATION BREW: * Type 2 breasts, 30ccs q 2-3 hours @ 1 wk
* Pregnancy- tea of red raspberry feaf, * Started on Mare Milk Plus & Goat’s Rus 10~
nettles, alfalfa, clover 12%/24 hours
* Postpartum- to the above added hops " o Enhanced breast growth
flower, blessed thistle, marshmallow * Recently added Mother’s milk and raspberry

root, fenugreek powder and goat's rue leaf tea, plus eating catmeal
powder o Intake @ 6wks = 104ccs
* Inconclusive but encouraging

Significant veining and breast growth after

several weeks of Goat’s rue & More Milk Plus Online resources

 Collection of lactation articles:

Breasts
now
heavy
with milk

My email: lisa.marasco@gte.net .
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ASSESSING FOR INSUFFICIENT MILK SUPPLY

PRIMARY FACTORS

Breast augmentation

Breast reduction

Breast biopsy/surgery

Breast radiation

Blunt trauma to chest or burn wounds
Retained placental fragment
Hemorrhage

Anemia

Hypertension

*Hypothyroidism OR Low thyroid
*Diabetes

*Infertility

*Hormonal problems

*Insufficient mammary tissue

[ o I o o o Ry Ay R Iy I Ry

Insufficient mammary tissue: (p26; 45-46)
Breast type 2, 3 or 4?

Unusual breast shape?

Distance between breasts > 1.577
Markedly asymmetric?

Prenatal breast growth? 0 1 2
Postpartum breast growth? 0 1 2
Lack of significant vascularization
(poor veining of the breast)

o

O00OD0O0D

SECONDARY FACTORS

Mother:

a

goooo0oDO0ooOooOoODO

Poor latch

Poor breast/mouth fit

Firm, inelastic breast tissue
Infrequent feeds (<8x/24 hrs)
Restricted feeding times
Scheduling

Infrequent pumping sessions
Medications

Hormonal birth control
Pregnancy

Breast infection

Herbs

Delayed lactogenesis: edema, labor
drugs, hypertension/mag sulfate,
Diabetes, theca-lutein cyst

Cardiac or respiratory problems
High or low muscle tone
SGA/IUGR or borderline early
Hard/soft cleft palate

Palatal variations

Micrognathia

Tongue-tic

Improper suck

*PCOS/hormonal assessment

Infertility (40) OR miscarriage (20)

Chronic anovulation OR oligo/amenorrhea (40)

Hyperandrogenism (30) OR hirsutism or acne (10 each)

Insulin resistance or skin tags or acanthosis nigricans or hyperinsulinemia (30)

OR gestational or Type 2 diabetes (15)
Polycystic ovaries (30)

Obesity (20)
Low progesterone (20)

Family history of two or more risk factors (20)

Elevated cholesterol (10}

History of heavy menstrual bleeding or endometriosis (10)

Total Score (>70, suspect hormonal problems/interference with lactation)

© Lisa Marasco, 2003
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