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Background: Progestin-only contraception has become increasingly popular
among adolescents. However, patients, parents, and providers share concerns
regarding the potential impact that progestin-only contraception may have on
breast growth. We sought to explore the impact of progestin-only contraception
on breast hypertrophy and symptomatology in adolescents with macromastia.
Methods: Patients between the ages of 12 and 21 years undergoing reduction mam-
maplasty were prospectively assessed for baseline and postoperative breast symp-
tomatology and medication use. The medical records of female controls within the
same age range were retrospectively reviewed.

Results: A total of 378 participants with macromastia and 378 controls were
included in analyses. A higher proportion of controls used progestin-only meth-
ods compared with participants with macromastia (28.0% versus 5.3%, P< 0.001).
The most commonly prescribed methods were the depot medroxyprogesterone
acetate injection (31.0%), levonorgestrel-containing intrauterine device (31.0%),
and subdermal implant (26.2%). Patients with macromastia who used progestin-
only contraception had a greater amount of breast tissue resected during reduc-
tion mammaplasty (P = 0.04), reported greater musculoskeletal pain (P = 0.008),
and were roughly 500% more likely to experience breast pain (odds ratio, 4.94;
95% confidence interval, 1.58-15.47; P= 0.005) than those with macromastia who
never used hormonal contraception.

Conclusions: Adolescents with macromastia who use progestin-only contraception
may have greater breast hypertrophy and worse breast and musculoskeletal pain.
When appropriate, providers may wish to consider other contraception methods
for patients who are at-risk for breast hypertrophy or those who suffer from macro-
mastia-related symptoms. (Plast Reconstr Surg Glob Open 2021;9:¢3421; doi: 10.1097/
GOX.0000000000003421; Published online 12 February 2021.)
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INTRODUCTION

In the United States, hormonal contraceptives (HCs)
are one of the most widely prescribed medications for
young women.' In addition to preventing unintended
pregnancy, HCs are used by roughly one-third of American
young women to manage a host of endocrine and gyneco-
logic conditions.*” Despite their contraceptive and medical
benefits, HCs are not without adverse effects. Most notably,
the combination oral contraceptive pill (COC), containing
both estrogen and progestin, may increase a woman’s risk
of thromboembolic disease, cerebrovascular and cardio-
vascular event, and potentially, breast cancer."* High-dose
COCs have also been associated with migraine, hyperlipid-
emia, and breastswelling and tenderness.”* To mitigate these
estrogen-mediated effects, COCs available today contain con-
siderably lower ethinyl estradiol doses than first-generation
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formulations. However, low-dose COCs may have diminished
contraceptive efficacy in overweight and obese women.*

As a result, progestin-only contraception has become
an attractive alternative. Lacking ethinyl estradiol, many
progestin-only formulations do not carry the same risk
profile as COCs, and their efficacy is not impacted by
body mass index (BMI).”'"” These options include depot
medroxyprogesterone acetate (DMPA) injections and
long-acting reversible contraception (LARC) methods
such as the levonorgestrel-containing intrauterine device
and subdermal implant. LARC has gained considerable
popularity among sexually active adolescents, who may
struggle with daily pill adherence and proper barrier
method use.'""?

With the rising number of adolescents presenting with
symptomatic macromastia,'* many patients and parents are
increasingly concerned that exposure to the exogenous
hormones found in HCs may exacerbate breast size and
symptoms. Although there is a dearth of peerreviewed
articles exploring this association, a simple internet search
yields countless lay articles suggesting a causative relation-
ship.'*"" To address this gap in the current literature, we
explored the association between progestin-only contra-
ception and macromastia using a retrospective, case-con-
trol study design and standardized clinical assessment.

METHODS

Macromastia Cohort

After obtaining approval from Boston Children’s
Hospital Committee on Clinical Investigation (Protocol
number: X08-10-0492), patients with macromastia were
enrolled during their initial consultation at the Boston
Children’s Hospital Adolescent Breast Center from 2007
through 2018. Written informed consent was obtained
from these participants, and a parent/guardian if under 18
years. Eligible participants were nulliparous and 12 to 21
years old at baseline. A diagnosis of macromastia was made
using symptomatology, physical examination, and modified
Schnur criteria.'™” The Schnur criteria are a sliding scale
that uses patient’s height, weight, and anticipated amount
of breast tissue resected to determine if the motivation for
reduction mammaplasty is primarily medical or cosmetic.'*!”
Aside from rare cases in which the patientis extremely symp-
tomatic, stable weight and breast size for 1 year are required
before proceeding with reduction mammaplasty.

Defining Macromastia Severity

Macromastia severity was measured using the normal-
ized amount of tissue resected, and degree of clinical
impairment. Each patient’s body surface area (in square
meters) was calculated using their height and weight
measurements according to the DuBois and DuBois for-
mula.'®" To normalize the total amount of breast tissue
resected during reduction mammaplasty across a vari-
ety of body sizes, the amount of tissue resected for each
patient was divided by their body surface area.

Clinical impairment was assessed at baseline. Patients
were asked to separately rate the severity of their typical (1)
neck, (2) shoulder, and (3) back pain using a continuous
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pain scale ranging from 0 (no pain) to 10 (worst pain).
A musculoskeletal pain score was then calculated by sum-
ming each of these 3 pain scores, such that values ranged
from 0 (no pain) to 30 (worst pain). Patients were also
asked to indicate if they had breast pain, inframammary
fold intertrigo, and difficulty finding properly fitting
clothing or exercising due to their breast size.

After the first postoperative year, breast regrowth
was assessed using physical examination, visually using
2-dimensional photographs, and bra fitting. Breast mea-
surements may also be taken by clinical staff and can
include sternal notch to nipple distance, and thoracic
circumference at the most prominent point and at the
inframammary fold. Postoperative breast growth was con-
sidered glandular when BMI remained stable in the pres-
ence of a clinical assessment consistent with breast gland
hypertrophy. All other instances of regrowth were attrib-
uted to weight gain.

Control Cohort

The Boston Children’s Hospital Committee on Clinical
Investigation granted a waiver of written consent to retro-
spectively review the medical records of female controls
consecutively seen in 2018 by the Division of Adolescent/
Young Adult Medicine at the same institution for routine
healthcare maintenance visits. Controls were of the same
age as those of the breast cohort, and eligible candidates
had complete medical records with no current or prior
breast condition or breast surgery. A 1:1 ratio of controls
to participants with macromastia was ensured for analyses.

Clinical staff collected all subjects’ height and weight
during their initial consultation or routine well visit. BMI cat-
egory was determined using either the Centers for Disease
Control and Prevention’s Child and Teen BMI percentile
calculator® or Adult BMI calculator.*! All previous HC use
was recorded for controls. For macromastia patients, any
HC used up to 3 months before reduction mammaplasty
was used for analyses, except where explicitly indicated.

Data Management and Statistical Methods

Data were collected using REDCap (Research Electronic
Data Capture).* Statistical analyses were conducted using
SPSS (IBM Corp. Released 2016. IBM SPSS Statistics
for Windows, Version 24.0. Armonk, NY: IBM Corp.).
Independent 2-sample t tests, independent-samples Mann-
Whitney U tests, Pearson X?, and Fisher exact tests were
used to compare demographics and clinical information
between groups when appropriate. As previous studies have
found an association between DMPA injection and weight
gain,”*" macromastia group sub-analyses were conducted
to compare the clinical information of DMPA users with
those who used other progestin-only methods. A missing
data threshold of 20% was used for analyses. A two-sided P
< 0.05 was considered statistically significant for all analyses.

RESULTS
A total of 378 participants with macromastia and 378
controls were included in analyses. Both the macromastia
and control cohorts were of similar mean age at menarche
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(11.9 + 1.5 years versus 11.8 + 1.3 years, P= 0.28) and base-
line evaluation (18.1 = 1.7 years versus 18.3 + 2.1 years,
P = 0.10). The macromastia cohort had a significantly
higher median BMI (27.2kg/m? versus 24.3kg/m?) and
BMI percentile (91* versus 78") compared with controls
(P < 0.001). Additionally, a greater proportion of macro-
mastia patients (250, 66.1%) were classified as overweight
or obese compared with controls (172, 45.5%; P< 0.001).
A higher proportion of controls used HCs of any
method (64.8% versus 37.8%; P < 0.001), and specifically
progestin-only contraception compared with the macro-
mastia cohort (28.0% versus 5.3%; P < 0.001; Table 1).
Within the entire sample, the most commonly used pro-
gestin-only methods were the DMPA injection and levo-
norgestrel-containing intrauterine device (31.0%, each),
followed by the subdermal implant (26.2%) and proges-
tin-only pill (11.9%). The distribution of progestin-only
methods used did not vary between cohorts (P=0.09).
Within both cohorts, the proportion of overweight or
obese participants did not vary between progestin-only
users and those who had never used an HC (P > 0.05,
both). Additionally, the proportion of overweight and
obese DMPA users did not differ from that of other pro-
gestin-only methods for each cohort (P> 0.05, both).

Breast Hypertrophy and Symptomatology

Participants with macromastia who had ever used a
progestin-only method had a larger median normalized
amount of breast tissue resected during reduction mam-
maplasty than their HC-naive counterparts (959.9g/m?
versus 735.9g/m? P = 0.04; Table 2). DMPA users and

Table 1. Hormonal Contraception Use by Cohort

those who used other progestin-only methods had a com-
parable normalized amount of breast tissue removed
(P=0.74).

Most macromastia participants who had used a pro-
gestin-only method were using one at the time of their
baseline evaluation (19/20, 95.0%). These baseline users
had a higher mean total musculoskeletal pain score (22.8
versus 18.3; P = 0.008) and were roughly 500% more
likely to report having breast pain than their HC-naive
counterparts [odds ratio, 4.94; 95% confidence interval
(CI), 1.58-15.47; P = 0.005]. The incidence of inframa-
mmary intertrigo, and difficulty finding clothing that fit
and exercising due to breast size did not vary between the
progestin-only and HC-naive groups, or between DMPA
users and those using other progestin-only methods
(P> 0.05, all).

Postoperative Breast Growth

The majority of the macromastia cohort (368, 97.4%)
was at least 1 year out from surgery and was assessed for
postoperative breast growth, with a median follow-up time
of 2.2 years (minimum, 1.0; maximum, 10.4; interquartile
range, 3.7). Roughly 5% (N = 20) of patients with a follow-
up assessment experienced postoperative breast regrowth,
with a little over half of all instances due to glandular
proliferation (11, 55.0%) as opposed to weight gain (9,
45.0%). All patients with regrowth, except for one, had
a stable weight and breast size before surgery. This sole
patient was HC-naive and experienced rapid, symptomatic
breast growth that necessitated surgery before breast size
could stabilize.

Macromastia (N = 378) Control (N = 378) P
Hormonal contraception use, N (%) 143 (37.8) 245 (64.8) <0.001
Combined estrogen and progestin methods 123 (32.5) 139 (36.8) <0.001
Progestin-only methods 20 (5.3) 106 (28.0)
None 235 (62.2) 133 (35.2)
Progestin-only contraception methods, N (%) N=20 N=106 0.09
Depot medroxyprogesterone acetate 10 (50.0) 29 (27.4)
Subdermal implant 6 (30.0) 27 (25.5)
Progestin-only pill 2 (10.0) 13 (12.3)
Levonorgestrel-containing intrauterine device 2 (10.0) 37 (34.9)

Table 2. Macromastia-related Symptomatology by Hormonal Contraception Use

Macromastia Progestin-only

Macromastia HC*

Users Non-users P
Breast hypertrophy N=118 N=235 —
Median (IQR) normalized breast tissue resected, g/m? 959.9 (794.8) 735.9 (339.8) 0.04
Clinical impairment N=197 N=235 —
Mean + SD musculoskeletal pain score 22.8+5.7 183+ 7.1 0.008
Breast pain, N (%) 14 (77.8) 95 (41.5) 0.005
4.94 (1.58-15.47)1
Inframammary intertrigo, N (%) 8 (41.1) 98 (42.2) 0.86
1.09 (0.42-2.87)%
Difficulty finding clothing that fit due to breasts, N (%) 17 (89.5) 216 (93.5) 0.88
1.18 (0.15-9.48) 1
Difficulty exercising due to breasts, N (%) 15 (78.9) 198 (85.7) >0.99

0.83 (0.23-3.04) %

*Hormonal contraception.

tInclusive of patients using progestin-only contraception at the time of baseline evaluation.

+Odds ratio (95% CI).



Fewer than one-tenth (23/368, 6.3%) of all patients
assessed for postoperative growth used progestin-only con-
traception during the postoperative period. Postoperative
progestin-only contraception use did not increase the
likelihood of experiencing postoperative breast growth
(OR, 2.35; 95% CI, 0.62-8.96; P = 0.19) or regrowth spe-
cifically due to glandular proliferation (OR, 3.35; 95% CI,
0.64-17.65; P = 0.17) or weight gain (OR, 1.36; 95% CI,
0.16-11.6; P = 0.56). The incidence of any postoperative
breast growth, or regrowth due to glandular proliferation
or weight gain among DMPA users did not differ from
those using other progestin-only methods (P> 0.05, all).

DISCUSSION

Progestin-only contraception continues to grow in pop-
ularity among young women as an attractive alternative to
estrogen-containing methods.'” Unlike ethinyl estradiol,
the contraceptive efficacy of progestin does not dimin-
ish at higher BMIs and largely does not carry the same
risk profile.”!” The majority of progestin-only methods fall
under the umbrella of LARC, which removes user error
and has lower failure rates.'"'” LARC has been shown to
significantly reduce unintended pregnancies among teen-
agers, who generally have poorer daily pill compliance
and greater barrier method user error than adults.'""*

There are countless lay articles across the internet that
suggest HCs may cause breast hypertrophy.'*" As such,
many young patients with macromastia and their par-
ents worry that progestin-only contraception may exacer-
bate breast hypertrophy and symptomatology. This study
aimed to address this concern by exploring the impact of
progestin-only contraception on breast-related symptom-
atology in adolescents with macromastia.

Controls in our sample were more likely to use pro-
gestin-only HC methods, particularly LARC, whereas
patients with macromastia were more likely to use COCs.
The usage of progestin-only methods among our controls
is considerably higher than that reported in the current
literature.”” Our relatively high incidence of progestin-
only contraception use may be amplified as our control
cohort was recruited from our institution’s Division of
Adolescent/Young Adult Medicine, which has a specialty
clinic for LARC.

Impact of Progestin-only Contraception on Breast
Hypertrophy and Symptomatology

Participants with macromastia who used progestin-
only contraception had a greater degree of breast hyper-
trophy as measured by the normalized amount of tissue
resected during reduction mammaplasty, more severe
musculoskeletal pain, and were roughly 500% more likely
to have breast pain than their HC-naive counterparts.
Previous studies have found that DMPA injection is associ-
ated with a weight gain of <3kg.***' Weight gain following
progestin-only initiation, particularly among DMPA users,
may be responsible for the more severe breast hypertro-
phy and related breast and musculoskeletal pain observed
in our macromastia cohort. However, it is unlikely that
weight gain alone accounts for this discrepancy, as both
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progestin-only contraception use and, specifically, DMPA
use were not associated with being overweight or obese.
Growing evidence suggests that exogenous progestin
may have a mitogenic effect on breast tissue.”” Although
patients with macromastia who used progestin-only contra-
ception had greater breast hypertrophy, use of progestin-
only methods following reduction mammaplasty was not
associated with breast regrowth. These findings suggest that
progestin-only contraception may stimulate and even exacer-
bate initial breast gland proliferation, but may not be associ-
ated with continued glandular proliferation. More research
is needed concerning the effects of exogenous progestin on
the developing breast and breast gland proliferation.
Several factors must be considered when prescribing
progestin-only contraception. Progestin-only methods
have an androgenic effect and may result in worsened
acne, oily skin, hirsutism, and potentially android obesity
and androgenic alopecia.”™?” For this reason, prescribers
may wish to avoid progestin-only contraception in patients
with hormonal acne, polycystic ovary syndrome, or other
endocrine dysregulation. With prolonged use, proges-
tin-only methods typically result in decreased menstrual
bleeding and even secondary amenorrhea.”® Although
many patients choose progestin-only contraception for
this reason, this may cause considerable anxiety in sexu-
ally active patients. If this side effect is worrisome, patients
can be advised to use home pregnancy tests on a monthly
basis. The progestin-only pill may not be suitable for sexu-
ally active patients who struggle with daily pill adherence.
Unlike the COC, the progestin-only pill requires the use
of a backup contraceptive method if the patient misses a
single dose.” For these patients, providers should instead
consider LARC methods (such as the levonorgestrel-con-
taining intrauterine device) and subdermal implant.
Although uncommon in adolescents, DMPA injection
may be associated with an increased risk of thromboembolic
disease or breast cancer.””' Additionally, it is well-estab-
lished that DMPA can exacerbate bone mineral density loss
and lead to osteoporosis.” Cromer et al found that adoles-
cents using DMPA lost an annual 1.4% spine and 2.2% fem-
oral neck bone density per year, whereas non-users gained
3.8% and 2.3% bone density, in these respective locations.*
Individual risk factors and family history must be taken into
consideration before prescribing DMPA injections, and
monitoring of bone health should be considered.
Limitations must be acknowledged. Unlike the control
cohort who were generally followed by our institution for
the entirety of their adolescence, the macromastia cohort
largely received their primary care elsewhere. As a result,
their medication history was self-reported and subject to
recall inaccuracies, and duration of contraceptive use was
often unable to be determined. Additionally, women often
use multiple HC formulations over the course of adoles-
cence. Due to the nature of this study, we were unable to
measure the impact of switch-use on breast hypertrophy
and symptomatology. As the number of progestin-only users
was relatively low, analyses may be underpowered. We rec-
ognize that the amount of tissue resected is only an approx-
imation for macromastia severity. To minimize variability,
all patients underwent the same surgical technique by the
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same surgeon. Although the goal of surgery is to remove
only the amount of tissue necessary so that the breasts are
in proportion with the patient’s overall frame, this amount
may also be dictated by the patient’s individual preferences.
Given prescribing patterns within the United States
continue to shift in favor of progestin-only methods,'* and
that controls were captured over the course of a single
year (2018), we recognize that case-control analyses may
reflect potential sampling bias. To assess for bias, we com-
pared HC and progestin-only use among controls and
patients with macromastia who were recruited during the
last 3 years of the study. In these sub-analyses, overall HC
and progestin-only contraception use continued to be sig-
nificantly greater among controls (P< 0.001, both).

CONCLUSIONS

Our findings suggest that although use of progestin-
only contraception is not associated with postoperative
breast regrowth in young women with macromastia, it
may be associated with greater baseline breast hypertro-
phy and worsened breast and musculoskeletal pain. When
appropriate, providers may wish to consider other meth-
ods of contraception for patients who are at-risk for breast
hypertrophy or those who are symptomatic.

Brian 1. Labow, MD, FACS, FAAP

Department of Plastic and Oral Surgery

Boston Children’s Hospital and Harvard Medical School
300 Longwood Avenue, Hunnewell 1

Boston, MA 02115.

E-mail: brian.labow@childrens.harvard.edu

REFERENCES

1. Abma JC, Martinez GM. Sexual activity and contraceptive use
among teenagers in the United States, 2011-2015. Natl Health
Stat Report. 2017;104:1-23.

2. Jones RK. Beyond Birth Control: The Overlooked Benefits of Oral
Contraceptive Pills. New York, NY: Guttmacher Institute; 2011.
Available at https://www.guttmacher.org/sites/ default/files/
report_pdf/ beyond-birth-control.pdf. Accessed April 16, 2020.

3. Bahamondes L, Valeria Bahamondes M, Shulman LP. Non-
contraceptive benefits of hormonal and intrauterine reversible
contraceptive methods. Hum Reprod Update. 2015;21:640-651.

4. Iversen L, Sivasubramaniam S, Lee AJ, et al. Lifetime cancer risk
and combined oral contraceptives: the Royal College of General
Practitioners’ oral contraception study. Am ] Obstet Gynecol.
2017;216:580.¢1-580.€9.

5. Lidegaard @, Lgkkegaard E, Svendsen AL, et al. Hormonal
contraception and risk of venous thromboembolism: national
follow-up study. BMJ. 2009;339:b2890.

6. Lidegaard @, Lgkkegaard E, Jensen A, et al. Thrombotic stroke
and myocardial infarction with hormonal contraception. N Ingl
J Med. 2012;366:2257-2266.

7. Carmine L. Contraception for adolescents with medically
complex conditions. Curr Probl Pediatr Adolesc Health Care.
2018;48:345-357.

8. Rosenberg MJ], Waugh MS, Meehan TE. Use and misuse of oral
contraceptives: risk indicators for poor pill taking and discon-
tinuation. Contraception. 1995;51:283-288.

9. Glisic M, Shahzad S, Tsoli S, et al. Association between pro-
gestin-only contraceptive use and cardiometabolic outcomes:
a systematic review and meta-analysis. Eur | Prev Cardiol.
2018;25:1042-1052.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

. Robinson JA, Burke AE. Obesity and hormonal contraceptive
efficacy. Womens Health (Lond). 2013;9:453—-466.

McNicholas C, Peipert JF. Long-acting reversible contraception
for adolescents. Curr Opin Obstet Gynecol. 2012;24:293-298.
Kaneshiro B, Salcedo J. Contraception for adolescents: focusing
on long-acting reversible contraceptives (LARC) to improve repro-
ductive health outcomes. Curr Obstet Gynecol Rep. 2015;4:53-60.
American Society of Plastic Surgeons. 2018 Plastic surgery
statistics report. Published 2019. Available at https://www.
plasticsurgery.org/documents/News/Statistics /2018 /plastic-
surgery-statistics-full-report-2018.pdf. Accessed May 22, 2020.
Flo. Does birth control make your breasts bigger? Flo inves-
tigates. Updated December 7, 2020. Available at https://flo.
health/menstrual-cycle/sex/birth-control/birth-control-bigger-
breasts. Accessed June 16, 2020.

Cosmopolitan. The pill part two: the effects on your body.
Published 2011. Available at https://www.cosmopolitan.com/
uk/body/health/a10980/ the-pill-part-two-the-effects-on-your-
body-108673/. Accessed June 16, 2020.

Schnur PL, Hoehn JG, Ilstrup DM, et al. Reduction mamma-
plasty: cosmetic or reconstructive procedure? Ann Plast Surg.
1991;27:232-237.

Schnur PL. Reduction mammaplasty—the Schnur sliding scale
revisited. Ann Plast Surg. 1999;42:107-108.

DuBois D, DuBois EF. A formula to estimate the approximate
surface area if height and weight be known. Arch Intern Medicine.
1916;17:863-871.

Wang Y, Moss ], Thisted R. Predictors of body surface area. | Clin
Anesth. 1992;4:4-10.

Centers for Disease Control and Prevention. BMI percentile
calculator for child and teen. Available at https://www.cdc.gov/
healthyweight/bmi/calculator.html. Accessed March 22, 2020.
Centers for Disease Control and Prevention. Adult BMI calcula-
tor. Available at https://www.cdc.gov/healthyweight/assessing/
bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html.
Accessed March 22, 2020.

Harris PA, Taylor R, Thielke R, et al. Research electronic data
capture (REDCap)—a metadata-driven methodology and work-
flow process for providing translational research informatics sup-
port. | Biomed Inform. 2009;42:377-381.

Bonny AE, Britto MT, Huang B, et al. Weight gain, adipos-
ity, and eating behaviors among adolescent females on depot
medroxyprogesterone acetate (DMPA). [ Pediatr Adolesc Gynecol.
2004;17:109-115.

Lopez LM, Ramesh S, Chen M, etal. Progestin-only contraceptives:
effects on weight. Cochrane Database Syst Rev. 2016;2016:CD008815.
Isaksson E, von Schoultz E, Odlind V, et al. Effects of oral contra-
ceptives on breast epithelial proliferation. Breast Cancer Res Treat.
2001;65:163-169.

Jones EE. Androgenic effects of oral contraceptives: implications
for patient compliance. Am | Med. 1995;98:1165-119S.

Linn ES. Clinical significance of the androgenicity of progestins
in hormonal therapy in women. Clin Ther. 1990;12:447-455.
Hillard PA. Menstrual suppression: current perspectives. Int |
Womens Health. 2014;6:631-637.

Grimes DA, Lopez LM, O’Brien PA, Raymond EG. Progestin-only
pillsfor contraception. Cochrane Database Syst Rev. 2013;13:CD007541.
Tepper NK, Whiteman MK, Marchbanks PA, James AH, Curtis
KM. Progestin-only contraception and thromboembolism: a sys-
tematic review. Contraception. 2016;94:678-700.

Li CI, Beaber EF, Tang MT, et al. Effect of depo-medroxyproges-
terone acetate on breast cancer risk among women 20 to 44 years
of age. Cancer Res. 2012;72:2028-2035.

Cromer BA, Stager M, Bonny A, et al. Depot medroxyprogester-
one acetate, oral contraceptives and bone mineral density in a
cohort of adolescent girls. | Adolesc Health. 2004;35:434-441.


mailto:brian.labow@childrens.harvard.edu?subject=
https://www.guttmacher.org/sites/ default/files/report_pdf/ beyond-birth-control.pdf
https://www.guttmacher.org/sites/ default/files/report_pdf/ beyond-birth-control.pdf
https://doi.org/10.1093/humupd/dmv023
https://doi.org/10.1093/humupd/dmv023
https://doi.org/10.1093/humupd/dmv023
https://doi.org/10.1016/j.ajog.2017.02.002
https://doi.org/10.1016/j.ajog.2017.02.002
https://doi.org/10.1016/j.ajog.2017.02.002
https://doi.org/10.1016/j.ajog.2017.02.002
https://doi.org/10.1136/bmj.b2890
https://doi.org/10.1136/bmj.b2890
https://doi.org/10.1136/bmj.b2890
https://doi.org/10.1056/NEJMoa1111840
https://doi.org/10.1056/NEJMoa1111840
https://doi.org/10.1056/NEJMoa1111840
https://doi.org/10.1016/j.cppeds.2018.11.004
https://doi.org/10.1016/j.cppeds.2018.11.004
https://doi.org/10.1016/j.cppeds.2018.11.004
https://doi.org/10.1016/0010-7824(95)00074-k
https://doi.org/10.1016/0010-7824(95)00074-k
https://doi.org/10.1016/0010-7824(95)00074-k
https://doi.org/10.1177/2047487318774847
https://doi.org/10.1177/2047487318774847
https://doi.org/10.1177/2047487318774847
https://doi.org/10.1177/2047487318774847
https://doi.org/10.2217/whe.13.41
https://doi.org/10.2217/whe.13.41
https://doi.org/10.1097/GCO.0b013e32835686d5
https://doi.org/10.1097/GCO.0b013e32835686d5
https://doi.org/10.1007/s13669-015-0112-4
https://doi.org/10.1007/s13669-015-0112-4
https://doi.org/10.1007/s13669-015-0112-4
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf
https://flo.health/menstrual-cycle/sex/birth-control/birth-control-bigger-breasts
https://flo.health/menstrual-cycle/sex/birth-control/birth-control-bigger-breasts
https://flo.health/menstrual-cycle/sex/birth-control/birth-control-bigger-breasts
https://www.cosmopolitan.com/uk/body/health/a10980/the-pill-part-two-the-effects-on-your-body-108673/
https://www.cosmopolitan.com/uk/body/health/a10980/the-pill-part-two-the-effects-on-your-body-108673/
https://www.cosmopolitan.com/uk/body/health/a10980/the-pill-part-two-the-effects-on-your-body-108673/
https://doi.org/10.1097/00000637-199109000-00007
https://doi.org/10.1097/00000637-199109000-00007
https://doi.org/10.1097/00000637-199109000-00007
https://doi.org/10.1097/00000637-199901000-00020
https://doi.org/10.1097/00000637-199901000-00020
https://doi.org/10.1016/0952-8180(92)90111-d
https://doi.org/10.1016/0952-8180(92)90111-d
https://www.cdc.gov/healthyweight/bmi/calculator.html
https://www.cdc.gov/healthyweight/bmi/calculator.html
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jpag.2004.01.006
https://doi.org/10.1016/j.jpag.2004.01.006
https://doi.org/10.1016/j.jpag.2004.01.006
https://doi.org/10.1016/j.jpag.2004.01.006
https://doi.org/10.1002/14651858.CD008815.pub4
https://doi.org/10.1002/14651858.CD008815.pub4
https://doi.org/10.1023/a:1006482418082
https://doi.org/10.1023/a:1006482418082
https://doi.org/10.1023/a:1006482418082
https://doi.org/10.1016/s0002-9343(99)80069-2
https://doi.org/10.1016/s0002-9343(99)80069-2
https://doi.org/10.2147/IJWH.S46680
https://doi.org/10.2147/IJWH.S46680
https://doi.org/10.1016/j.contraception.2016.04.014
https://doi.org/10.1016/j.contraception.2016.04.014
https://doi.org/10.1016/j.contraception.2016.04.014
https://doi.org/10.1158/0008-5472.CAN-11-4064
https://doi.org/10.1158/0008-5472.CAN-11-4064
https://doi.org/10.1158/0008-5472.CAN-11-4064
https://doi.org/10.1016/j.jadohealth.2004.07.005
https://doi.org/10.1016/j.jadohealth.2004.07.005
https://doi.org/10.1016/j.jadohealth.2004.07.005

	﻿Introduction
	﻿Methods
	﻿Macromastia Cohort
	﻿Defining Macromastia Severity
	﻿Control Cohort

	﻿Results
	﻿Breast Hypertrophy and Symptomatology
	﻿Postoperative Breast Growth

	﻿Discussion
	﻿Impact of Progestin-only Contraception on Breast Hypertrophy and Symptomatology

	﻿Conclusions

