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Abstraet

This papsr reviews basic concepts of menstrual disorders in
adolescents beginaing with an overview of menstrual
physiotogy followed by consideration of various abnoraal
menstrual patterns: amencithea (primary and sccondary),
dysfunctional uterine bleeding, dvsmencrthea (primary and

i
o

secondary), and premenstrual synsgdrome.

Keywards: Adolescence, female, menstruation

Introduction

Menarche, or the opset of menstruation, occurs on
average al 127 vears of age in Amcrican femaley
{approximately 12.16 years in Afican-American
females versus 12,88 years in Cavcasian fomales) (1),
A respossive FI-P-O (hypothalamic-piiuitary-ovarian)
axis induces cyclica! menstruation that is régulated by
levels of cstrogen and progesterone and resulls in
three classic mensirual phases: follicular, ovidatory,
and iuteal (4). Repulation of the onset and regulasity
of menses is under many influences, as listed in Table
£ {4). The level of exercise in adciescents mvolved in
sports can have considerable imfivence on their
mmenstrual patierns {5

Adolescent menstrual patterns

The menstrual patters of & matiure female adult has a
mean interval of 28 davs {+/- 7 days) and a median
blond toss of 30 mi per month, with 60-80 mi. per
month offen set as upper turits of normal blood loss
{6}, There 1y more variabiiity in the adolescent female,
often due to lack of regular ovulation for several
months 10 several  years  afler  menarche,
Approximately half of her cycles are anovulatory in
the first two years after menarche and 20% are still
without ovulation by the fifth menstrual year.
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The median cvcle length for adolescent females 1s
31 gays in the first two years after menarche, in
contrazt to 28 days for the adult female
Approximaicly 38% of coyeles at 2 years after
menarche are less than 40 days, This classic lack of
ovulation in the adolescent female may result o
oligomenorrhes, amenorrhea or dystunctinnal wierine
bleeding. Deliniticns of menstroal abnormalities are
noted in Table 2, Menstrual disorders discussed below
inclode smenorrhes, dysfusctional uterine bleeding,
and dysimenorthea.

Table 2. Menstrnal Ditorders Definitious*

1. Normal ddult Menstrual Cycle:
a. Mean wterval ¢f 28 days (27 days)
b. Duration of menaes of 4 days (£2-3 days}

defined as 63-80 mi per month)

eycles, after regular periods have been established)

unreiated to any anatonic lesion

c. Median blood loss is about 30 mi per month {with the upper fmit of normal

2. Amenovrherc Absence of menses; can be Prmary or Secondary (absence of thiee consequent menstrual

3. Oligomenorrhea: Infrequent, irregular bleeding at >45-day intervals

4. AMenorrhagio: Profonged (37 days) or excessive {783 ml} uterine bleeding octurring at regular inteyvals
5. Metrorvhagia: Uterine blecding occumring at irregular but frequent interva

6. Menomeirorrhagia: Prolonged nterine bleeding ocowring at irregular infervals

7. Hypermenorrieq: Synonymeus with mencrrhagia

8. Polymenorvhea: Uterine bleeding ccourring at regular intervals of <21 days

9. Dysfunctional Uterine Bleeding: abnormal (differcat from that patients normal} uferine bleeding that is

s, the amount being variable

** Reprinted, with permission, from: Greydanus DE: Breast and Gynecological Disorders. In: Adolescent Medicine,
3 Hdition. Eds: AD Hofmann and ¥ Greydanus, Stamtord, CT: Appleton and Lange, ch. 25: page 547, 1997,

Amenorrhes

The absence of menses is called amenorrhea, and is
defined as primary or secondary amenorrhes {7.9).
The definition of primary amenorrhea is the absence
of mensiruation by |4 vears of age with a sexually
maturity rating (SMR) of 1 or by 16 yeass ol age at a
YMR of 2 or greater. Once menses has started, the
fack of perieds for three cycles or for 6 months
defines secondary amenorrhes. OHgomenorrhea vefers
10 imfrequent, imrogular mensiwual bleeding with
greater than 45 day cycles, Although amenorrhea can
he normal in the adolescent for three to six months
during the first two vears afler menarche, a number of
medical conditions can be the cause for an adelescent
presenting with amenorrhea (primary or secondary} or
ofigomenorrhea {see Tables 3 and 4). Tables 3, 5, 6

fist various laborsiory tests uwseful dn this clinieal
evaluation. The most common cause of secondary
amenorrheg s pregnancy. Once pregnancy bas been
ruled out, faheratory testing will eliminate or confirm

hyothyraidism and hyperprolactinemia as potential

diagnoses. Tt is importand o consider the remsaiping
casses of sccondary amencrrhea clussified as
norfogonadotropic  amenorrhea,  hypogonadotropic
hvpogonadism, and hypergonadotropic
hypogonadism, cach having specific eticlogy. The
most  common  cagses  of  normogonadotropic
amenorrhea . are  ouiflow  obstruction  and
hyperandrogenic  chronic  anovulation.  Polyeystic
ovarian syndrome (PCOS) is the most common cause
of hyperandrogenic chronic anovulation. The high
prevalence  of secondary  amenorrhea  seen  in

adolescent afiletss warrants further diseussion.
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Table 3. Gyneenlogical disorders of ndolesceut femaley
Gyvneeologie  (Special comments Differentisl diagnosis | aboratory testing
ictizorder
Amcnerthea  Physiologic is the main caunse; Physiclogic Serum gonodotroping
Primarny) MR syndrome assec. with Renal Tmperforate hvioen (FSH, LH} prolactin,
abaormalitics and Spinal malformations. Mayer-Rokitansky Kuster-Hauser TEH;
shovt stature with delayed sexual (MR KED Syndrome; Peivie Ultrasound MR,
maivration: Turner syndrome: delayed  Twrner syndrome (43,20 and mosaicism) [Head TR Heonal
sexual maturation < hypertenision sgen in i,-.uomc flnesy uhrasoundAVE
Tew-hydronylase deficicucy; Swyer Fivp ofl‘cidn‘ic Stress, eating disorders, intravenous gyelogramy,
syndeome; absence of smell sense exercise, depression; Kavvolype
suppests Kalimann syadrome; visual feld fm -1’0;"&'\ insensitivity syndrome (46 XY): Laparoscopy
Heficits sujgests brain tumor, Swyer syndrome; others: Bee Text -
Amenorthea  [Pregnancy is the mafo cause: history of. '{"rcgnamcy'; factylion; Pregnancy
{sccondary) sexual activity.- may present with a Stross, enting disorders. {ost (A-hCG)
midiine “pelvic mass”; cavses of hronic ilingss, }?to_g-,r.:utt,rune challenge
oligomenoithea and sceondary FExercise-induced, Gerum estiogen, FSH, LI
amenocrrhies are essentially the same. Alsciprolaciinoma (beadaches, visual ficd bone mineral
fmportant is bistory of dietary habits, deficits, zalactorthea) Kensiteriery;
Excrose, stress; acne and hirsutism PCOS (polyeystic ovary syndrome); Serum prolactin
suggest elevated androgen Jovels; Athlete Bee text Thvroid screen;
Uriad Syndrome: amenorchea, ! Head C'F
t'ys fungtional eating patlerns, osteppernia-
POTOSIS.,
Dysmenorhea Pelvie pain duving nomaal Physinlogic
{Primaryy wulatory mensirusiion; no underlying
pelvic pathology, EndometTiosis 1.aparoscopy
May also see gasirointestinal symptoms, Pelvic Inflammoatory Discase NTD screen
headache, myaigia, sweating. Repm ductive tract anomalies Pelvic Ulirasourd: MR1Y
Dy smenorrhea Palvic adhestons
(Secondary)  May be seen At menarche or 3+ years Cervical stenosis
post-menarch Gvarian masses
Peivic congeston syndrome
Rale out Urinary Tract or
: Castroinfosiinal canses
Dyysfunctional  Menstrual calendar useful to get accurate Am‘m}aiory bleeding; R, plaielets, bela-
Lterine history of menstrual pattern; get sexual  Pregpancy, eotopic pregraney; soagulanon HOG, Pap smear, PT
Blooding sctivity history; d!SGI‘ﬁelm {as von Wilicbrand discase, PTT, bleeding time, other
DUBY Hstablish presencefabsence of gvylation: ethers), anatomic lesiony, endometial coagaiation disordors
hasal body fenperature charts, serum sathology; eervicitis or cervical dvsplasia, orecning; T-21
progestetone, urinary Rasinizing hormonepelvic flammatory disense; ovarian cysis; progesterane: thyroid
i LH) and possibly endomerrial biopsy.  polycysiic ovary syndrome; sevorc stiess, ﬁcl‘écsi; ST screen;
ruie out an 3TD: virilization evalvetion  rapid or sovere weight gain or loss, drug Wltrasound (fransy aginal:
necessary if hirsutism present. abuse; sec text, peivic), MRE
; iy SICTEICODY.
Setipic Pain with history of secondary See DUR differential B-h{G; pelvic ulirasound
Pregnancy amenorrhas, often with vaginal bleeding.
Eadometriosis Presentation in adolescence not the same See séoondary dysmenorrheal La""urcscon
as in adults. May have acyelic pain, ; Laparotom:
hnormal senine bleeding, GI i
Ey’mptomawk;gy
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Table 3. (Continued)

Crynecologic  Special comments Differential fagnosis 1 aboratory testing
cisorder

ssociated with ovulation in the middle  Soe secondary Menstrual
ual cyele. May last -3 days dvsmenorthien calendar
and he r:sj!'aé 10 5CVEFE.

hittelschmerts Pain

)
g
=
2o
%
&
tr
;;

Ovarian Presents with a lateral iocation; Kvanan cysis Fregnancy fest
Muasses ubnormal menses {vanan fumors (henign, Peivie Ulirasound
H alipnant}

Polyoystic ovaxy syndrorng
Hetopic Fregaency
Titbo-cvarian inass

Pelvie STLY that can lead to wierine fenderness, Eetopic pregnancy, appendicitia, Non-speeifie:

inflammatory  ndnexal tenderness, tenderness on cervical  pyelonephritis, ovartan cyst, White blond cells on salme prep;

{isease %m- tion, muco-purulent vaginal or cervical septic ahortion, others clovated BESR; elevated CRP, lab
discharge; can sce tever (1> 101 J, 383 O, evidenue of Melvserin

olvmicohial disorder of the upper genital wonorrhuene oy Chlunydia

iract often precipiiated by Neisserio trachomatis,

ronerrfiicese, Chlamyvidia frachomaris, others Specific Criteria

Gardasrelia vagiualis, Mycoplasma hominis, Positive biopsy:

U ircanlasius wealyticum, Haemophitus Fudometniem

influcazae, coliforms, cviomegaloviras, showing endometritis;
eptostreptosncees, and othor anacrobes). Hividence of PID on laparascopy:
“an invelye various combinations of ultrasound or MR showing
sndometriils, salpingits, who-ovarian that (allopian rubes ave thick and

bscass, and pelvic peritonitia. Complications ihed with fluid;

rrichucs infersitity, chronic peivie pain, octopic may be free [id in the pelvis or

PIOgUEnCY. a tubo-ovarian complex.
Polycystic Bnsulin resistance with heperinsulinernia, Other causss of H, FSH, -4, prolactin
nvary syndromefyperandrogenemis, and chronic anovalation: hyperandiogenisty; HAJR-AN  Hesiosierone {total and frcs,},

(FCOS) hyper- wan see irregular menses (secondary Syadrome; Congenital adrenal  jnsulin Jeved; ipid profile;

androgenemia amenorrhes, oligomenosrhea, DR, Typerplasia (1E8-hydroxylase,  idehydroepiandrosterone sulfsle
Sndreme hirsutisn, possibile virilization, vaciuble 2 1-hyvdronylase, (DHEAS)
i obeaity, acanthosis nipricans, possible AB-hydroxystercid debydrogenasell T-a-hydroxyprogesicrone;
hilatera! enlacged ovaries. deficiency); Cushing's disease, 24 hous urine for free cortisol:

hyperpiolactinemia;, Ovasian or  dexamethasene suppression test;
pdrenal wmior; Mixed ponadal  Pelvis ultrusound

dysgenesis (43X/40XY 45X/
HEXX/46XY Y, Gonadal dysgensis
with virtiization:; trug
weinaphroditism

fremenstival | Vasiety of symptoms start before and end withiPremensirual dysphorie disorder DSM-IV (2000) critena for

Syndrome rEnSes PMDDYY depression; anxiety:  PMID
(PMS) wthers, depending on the

TeSCNting svmptoms; see Ext

Abbreviations: CBC: complets blood count; Pap: Papanicolacu smear; STD: :se_x;:ali} transmifted disease; MRI magnetic

resonance imeging; Gi pastrointestinal, B3R ervthrocyte sedimentation rate; F) h;r renheit; C' Centigrade; HAIR-AN:
qilt

hynerandrogenism, hirsutism, insulin ruls,e\m\, acanthosis migricans; DSM-IY fagrostic Staistical Manual-4
Edition {American Psyvchiatric Association): PT! prothrombin time: PTT: paxtial ﬁuombopm si-tirne, *Reprinted with
permissiot from Greydanus DE, Fainberg AR, Pate! DR, Homnick DN, eds. The ?esjiatric Diagnosiic Examination.
New York: MeGraw-FHill, 2008,
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Adolescent fermale mensirua! disorders

Table 4. Clindcal Classification of Amenerrhes in the Adolsseent™

L Prinary Amenomrhea with Paberial {Sex) Delay
A. Gonadal matftimation

5

1. Tummer syndrome {Gonadal dyspenesis)

2. 'Pesticular femipization syndrome (androgen insensitivity syudrome}
B, Hypothalamic-Pituitary Dysfunction
1. Fhysivlegic Delay (Most common)
2. Punctional Disorders: hypothalamic-induced: such as weight loss, cating disordors, exercis
3. Orpanie Disorders: Prolactinoma, Chronic Hiness, others
L. Primaary Amenarrhea without Pubertal {Sex) Delay
A, Psendoarnenonhes
i, Imperdorate hymen
2. Trangverse vaginal septum
B. Muver-Rokitansky-Kauster-Hanser Syadeome - agenasis of vagina, cervix, ulerus
. Polveystic Ovary Syndrome {Hyperandrogenesna Syndromes)
(3. Cheonic Hiness (inchudimg Thyroid Disorders)
B Others
11 Becondary Amenosrhes
{.  Pregraney {inost commion)

gtress, others

2. Hypothalamie-induced such as weight loss, cating disorders, exercise, stress
3. Polvovstic Ovary Syndrome (Hyperandrogengmia Syndromes)

4. Thyrowd Disorders

5. Piuitary disorders {Pitaitany adenoma)

&, Hypoestrogesemia {ovarian dysfunction or ovarian hypolunciion}

7. Chronic Tlincss

8. Others

*Modified and reprinted with permission from: Greydanus DE, Patel DR The female athlete: hefore and beyond puberty.
Pediatric Clin No Amer 49:553-388, 2002,

Table 5. Methods to Evaluate Hypsestrogesemis in sporls, Menstrual dysfunction is noted in 12% of

Adolescents swimmers as well as ¢yclists, 44% of ballet dancers,

S0% of female trinthictes, 51% of endurance runmers,

Physical and sex development and up to 20% of strenuously exercising females in
{delay of sex development) general {12}, Research suggests that up to 15% of all

Bady weight

Bone mineral densitometry

Serum estradiof level

Vaginal maturation indey (VMD
Vaginal smeax to  evaluate for
celi estrogenization

female athletes and two-thirds of clite female athletes
have mensirual dysfunction. As noted by Table 1,
there are mary factors Influonicing menstruation in
atdolescent athletes. Tables 3 and 4 note the ctiology
of amenorrhez. The most common  cause  of
amenorrhea in athlstes involved with intense exercise
is hypogonadotropic hypogonadism in which there is
dysfunction of the GaRM production and LH
pulsativity. Low body fat, although is a factor, is not
the sole reason for menstrual dysfunction. The role of
feptin in the comgplex. mesnstrual process is not yet

enithelial

Amenorrheq in adolescent athlefes

Amenorrhea and oligomenorrhea are commont
(=

encountered in the adoiescent athlete population
(10,11). Menarche may be delayed in an adolescent
athiete five months for cach year of intense, pre-
puberial exercise. Fuorthermore, secondary
amenorthes is well-described in female athletes
participating in cycling, gympastics, and running

clear. Previous theories implving that menstruation
cannot oceur below a body fat percentage of 17% are
not proven (12). Low body waelght by itself does nof
cause amenorrhea and the weight of a female athiete
with nis menses can be the same oF even more than
one with a nownal menstrual pattern,
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Table 6. Laboratory Testing for Amenorrhen
in Adolescents

Pregnancy Test
Hortmonal invesiigabion:
L and  FSH:  Increased  in varian
failure/dyspenesis, norma! or  decreased in
others
Thyroid hormone lovels
Prolactin levels
i vidlizationhivsutism  pregent:
LIFSH ratio (nb<2.5: 1,
testosterone {tutal and free)
Level of estradiol and progesterene and/or
Vaginal smear o evaloate for epithelial coll
estrogenization
Pelvic ultrasound o
hypoplasia)
Vaglnoscopy
Baorie age
Chromosome evaiuation
Anti-ovarian antibodies
Head CT/MRI
Peivic/abdominal MR
Renal ulrasound Ve
Laparcscopy

DHEAS,

define  anatomy {utetus

The imtense éxercise pattern induces such a major
energy dratn that the caloric intake of this athiste is

e
M

not sufficient to maintain normal menstmial funciion,
Meetlng the energy needs of the athlete i3 the
cornerstone o restoring normal menstrual funciion.
This treatment is farther discussed,

Management of amenorvhea

The management of an adolescent female with
ameriorrhea or oligomenorrhes is determined by the

underlving cause(s; of the menstrual dysfunction. I¥

an infense exercise pattern Is @ central theme, the
clinician can recommend a reduction in exercise by
10% or more. Typically in the female athlete wiad
(t.e., irrggniar menses as amenorchea, disordered
eating, and osteopenia-osteoporosis) (4}, eating
patterns may be abnormal as well, and she shouid be
advised to tmprove her nutritional imake, inciuding
calchum and vitamin D supplementation. Consgitation
with a sports nutritionist can help the patient ensure

she 1s meeting the nutritional and caloric needs
specifically during invelvenent in sports. H menstrual
dysfumction is part of a chronic byposstrogeaemiz
{ser Table 5). she is af increased risk for reduced bone

mineral  density, osteopeniz  and  eveniually
osteoporosis, Femalss  with  chrenie  lugk  of

menstruation and low hone mineral density (BMD)
may mever acguire z normal BMD cven i the
menstrual pattern evenipally is normalized.

Female athletes with low BMD are at increased
risk for the development of stresy fractures. Daily
supplementation with calcium {(1008-1580 mg per
day), Vitamin D (400-800 IU per day}), Vilamin B
Complex, and Vitamin E (104-200 U per day) is

recomimended  for  this  athiete  with  mensirual
dysfusction  and/or  eating  dysfunction  (i0).

Appreximately 50% of bone mass is acquired during

the adolescest years, and thus, i the female
adolescent  athlete has a low BMIY, cstrogen

suppiementation  {conjugated esivogen or oral
contraceptives) is suggested by many clinicians in an
attempt o help her prevent bone loss,

The American Academy of Padiatvics has
recomuiended that the amenorrheic adelescent athlete
not he given hormonal medication if she is within
three vyoars of menarche; instead, she shonid be
advised to lower her exercise pattern intensity and
correct her nubritional intake (inchuding adequate
calchmn  bndake) (13). EHstrogen supplementalion
{typically the oral contraceptive) is recommended for
the amenorrbeic athlete if she is over 3 vears from
menarche and over age 16; hormonal management
can used for those under age 16 years, il thore is a
history of @ stress fracture.

However, problems in the management of these
athletes often arise. For example, many committed
athletes will not lower their infense exercise patterns
nor alter thelr anhealthy dictary habite, Also, estropen
supplementation is controversial and not proven
enhiance or protect BMD, with or withowst welght gain.
It is not currently proven what the actual acute or
chronic implications are of chronic amenorrhes and
patential estrogen deficiency in the female adolescent
athiste or in other fomales with these issoes.

The use of conjugaied estrogen or the oral
contraceptive  does ot correct the underiving
mensirual. dysfonction and after the estregen is
stopped, the abnormal mensirual patiem  often
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resimes, There are also & number of potentisl side-
effects to oral contraceptives, inciuding breast
tendernens, breast conpestion, navsea, emesis, weight
gain, and others,

Some studies sugpest that oral contraceptives
vader 50 mog estrogen may noi be helpfd in
preventing osteoporosis (4. BMD is usually the most
reduced i thoss who are thin and not active, Intense
exercise involving weight bearing leads to high
mechanical forees negtralizing the low BMD effect of

a thin body type; bone aceretion may be enhanced by
welght-Bearldy exorcise, allowing some amenomthels
athletes {i.e., tennis plavers, ice skaters, runness,
gyimnasisy to have normal or increased BMID.

Management of polycystic ovarian syndrome

Polyeystic  ovarlan  syndreme  (PCOSY  Bs
characierized by hyperandrogenism:  and  chronic
oligo-ovalation (14). The climical presentation is

heterogenous and often difficult 1© recognize in
adolescents due 1o the coinciding signs and symptoms
of puberty ingluding increased androgen production,

evatuat

Tabhle 3 provides key featares of PCOS as well asa
differential  diapnosis and  suggested  lshoratory
fon. Table 7 lists lzboratory results which may
be found in POOS and support the diagnosis. Table 8
lists potential management options for adolescent
Temales  with  PCOS. Treatmend of POCOS I
multifactorial and Includes addressing obesity i

present, decreasing andropen lovels, and improving

insulin resistance. Oral contraceptives (OCFs) are the
maipstay of treatment m FCO5. OCP's decrsase LH
secrefion and  thus  decresse  ovarian  androgen
sgcretion, protect the endometrium from unopposed
estrogen  sthmulation, and inerease sex  hormons
hinding  globulin which  then  decreases  free
testosterone 1o loprove hivswiism and acsg. No
specific OUF has shown to be more effective;
however, Yusmin which containg both eibinyl
estradiol and drosperinone decreases hoth ovarian and
adrenal  androgen  sceretion.  Medroxyprogesterons
{Provera—10 mg) or micronized progesierone
{Prometrivm} can also be prescribed fo  induce
withdrawal bleeding i this is taken orally for 12-14
days each month.

Table 7. Laboratory Test Results in PUOS Palients

Hyperinsulinemia (fasting levels
LH :Midd 1
HSH: Low hmits ofnormal
LH-FSH ratior = 2.5:1
Estrodiel Moderaie 7
‘-L?»h},wavpragmfﬂ“fm{:' miid 1
Androgen: mild 1o moderate T in levels
~lrog aﬂd total testosterons
~garty morning urinary 17-ketosteroids
~androstenedione

Sex hormone-binding globulin (SHBG): §
Prolactiny Miid 1
Abnoemal lipid prafile
-} high-density lipoproisin
t cholesternd

-

-1 very-low density Hpoprotein

A

- 1 low~density Hpoprotein

a

-t inglycerides

of glucose/insulin ratio <4.5)

-dehydrogpiandrosterons sullate {BHEAS) {van also be normal}




73

L]
o
=

Donald £ Greydanus, Shawn Sorvel, Haiim A CGmar, ef al.

Tabie & Manapement Options for POOS Patients

Combined oral contraceptives
Transdermal {patch} contraception

Propesterone

Metformin

Managemoent of chesity

Management of acne vulgary

Hair removal (Electrolysis and Thermolysis)

Ovulation induciion (usually oaly for adults)
« Clomiphene citvate

Transvaginal hormemal contvaceptives (Muva Bing)

Spivonclactone (androgen receptor antagonist) (ursutism)
Fheamide {androgen recepior antagonist) (birsutisma)

- GnRH agonisiic analogs {leaprolide acetate or nalarelin}
Laser “driling” of the ovary {} ovarian stromal steroids by reducing the stroma)
Managemant of potential co-morbid endoorinopathies

The teatment of hirsutism can inclode shaving,
bieaching, depilaiories and electrolyais.
Pharmacologie  treatment  ingludes  eflomilhine
{Vanigqua} which is an approved topical cream that
agts as & halr growih retardant.

Androgen  receptor  anfagonists  {such  as
spironolacione  [50 1o 100 mg twice a day]) or
antiandrogens {such as fuwtamude or cyproierone
acetate}, though not approved for ithe treatment of
hirsutisms,  are  commonly  used.  Metformin
{Glucophage) can be used fo Jowser serum insulin
levels along  with reducing ovarian  oytochrome
P430cl7a activily and improving hyperandrogenism
found ia obese PCOS adolescent females.

Early intervention with asadrogen suppression
therapy along with excrcise and proper nudrition can
improve the lives of these vouth in thelr future
adulihoed. It is alse important 1o address comorbid
copditions including depression and other mental

AL

health coneerns, Fature complications of adolescents

with PCOS mchude the potential of endometrial
carcinoma, diabetes mellies {type 2), inferulity,
cardiovascular disease, and hyperlipidemia.

Dysfunctional wierine bleeding

Excesstve, sustainad, or uppatierned wterne bieeding

aot  caused by anatomical  lesions  defines

dysfunctional uterine bleeding (DUB). Tt & one of the
most comnon  menstroal adolescent
females and i noted in aboui 15% of all females
seeking gynecologic consultation. DUR may lead to
apemia {ranging trom miid (o severd), absence from
schoot {or work), sponfanecus muscle or joind
bleeding, or post-surgical bleeding,

Tables 3 and ¢ provide a list of DUB sliclogies
that mciude anovidation, complications of pregnancy,
anomalies of the reproductive tract, disorders of
coagulaiion, trauma, endocrinopathies, other systemic
disorders, infection (such as pelvie inflamimatory
dissase or PID), and others {4}, Table 3 provides
sugpgesied laboratory tests that may be oblained in the
evaluation of DUB,

concerns of

DB management

Treatment of dyvsfunctional uierine bleeding consists
of treating the symptoms associated, as weil as the
cause,

The Orst step, next o identifving the cause, i3
diagriosing the level of anemia, which is based on the
classification of mild anemia (hematgerit over 33% or
hemoglobin. over 11 g/dl),

moderate  anemia

fhematocrit 27 10 33% or hemoglobin 910 11 ¢/dl), or
severe anemia (hematecrit undsr 27% or hemoglobin
under @ g/él and/or dropping} {15,183,
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Table 9, Causes of Abugrval Yagival Bleeding*

e
=
L

Exclude rectal, urethral, and uther perineal bleading

Faginal ov wierine pbnormalities
Tramna {eoitus, rape, abuse}
Foreign body (FUD, tpmpon, etc)
infection
Vaginitis (richomonas, gonorthes)
Cervicitis
Bndometritis (uberoudosis)
Pebrie inflammatory disease
Bexually fransmitied condyvlomats (HPV) of cervix or vaging
Tumor
Botryoid sarcoma
Polyps {uterine, cervical}
Crvarian oyst oy urnor {maiure teratoma, endometrionia}
Leiomyvomatosis
Clear cell carcinnma of cervix or vagina {DES)
Uther ovarian malignancy and metastatic malignancy
Endometriosis
Comperilal malformations of uterus

Complications of pregnancy
Threatened or spontaneous sbortion
Folopic pregrancy
Muolar pregnancy
induged abortion

Congulopathy

seneraiized

Thrombocytopenda  (idiopathic  thrombocytopesic  purpur; jeoukemis;

hyperaplonism)
Platelet dysfunction (vorn Willebrand’s disease; Glanzmann s discase)
Cloiting disorders (hemephilia; other eoagulation factor deficiencies)
termme produciion of menstrual andicospulants

Dysfunciional utering bleeding
Mormal vafiation

Early nostmenarcheal anovilation

Farly postmenarcheal estrogen irregularities
Chronde anovalation
Exozenous stercids
{ral contraception

Mideyele breakthrough blecding

Relative iuteal progesterone deficiency
Progestogens {oral agents; Nerplant, Depo-Provera)
Continua! gstrogens
Orther drogs
Danarol

tymphoma;

aplastic

anemia,

-
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Table 9. {Continued)

Spirogolactong
Anticodguiants
Platelet inhibitors
Chemotherapy drags
Nahural Hormones from plant extracts (DHEA, Dong Quai, Yam Extract)
Systemic dissases
Hyperthyreidism or hypotbyreidism
Adrenal insufficiency
Cushing’s syndrome
Diiabetos mellitus
Chronte Hver disease
Crohn’s disease; wicerative colitis
Chronic renal disesse
Systemie lupus eryihematosus
Owvarian fatlore
Hyperprolsctinenua
Androgen excess
Exogenous androgens, PCOS, congenital adrenal hyperpiasias
Androgen-producing ovarian or adrenal tumor

Estragen excess
Granulesa-theca cell tumor of the ovary
Cther tumors
Hypothalamic
Lmotional stress
Physical stross, especially exercise
Ovalatory
Short latesl phase
Prolonged luteal phase (Haiban’s discase}
Luteal progesterone insufficiency

Abbreviations: FUT = Intrauterine device: HFY = human papillomaviras;

DES: diethvisiiibesirol.

*Repunted, with permission, from: Greydanus DE: Breast and Gynecological Disorders. In: Adolescent Medicine, 3°
Edition, Eds: AD Hofmann and DE Greydanus, Stamiord, U1 Appleton and Lang.

Absence of anemia oy mild anemia stool  softener is often started when iron s
' suppiemented. Vitamin € is often also added {o each

Reassurance and monitoring aver time is often all that dose of ferrous sulfate W enhance absorption.

is needed for mild DUR with no or mild anemia. The

patient can be instructed 1o carefully follow her Table 10, Adverse Effects of Iros Supplementation

mensirual cyeles with a menstrual calendar that can

be presented al office wvisits for review by her Nausea

clinician. If mild anemia is present evaluate dietary Eroesis

inatke and sapplement with 360 mg of ferrous sullate g?ﬂs‘ﬁpﬂﬁﬂﬁ tadd stool softener to prevent)
iarthea:

three times a day. Table 19 outlines potential adverse
effects from iron supplementation. A sbow release
formulation can decrease some  side  effects,
Constipation 18 a common side cffect and therefore, a

Stools that are black
Discoloration of urine
Worsening wleers/colitis
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In addition to wealing the anemia, combined oral
contracentives {alse, paich o nuvaringy can be nsed to
heip regulate menses nnd help avoid unwanted
pregnancy. ?)epa -medroxy-progasterone acetate
(DMPA) Is not typically recommended ze it may
worsen the menstraal imegularity and potentially lead
{0 amenorchen: an ntamoscular injection should be
gvoided in those with ceagulation disorders. NSAIDs
{non-steroidal anti-inflammatory drugs) ave helpful in
reducing menstrual blood flow by as much as 50% via
a dirgct effect on the endomestrimm that balances the
vasodilator  prostaglandin 12 and  the potent
vasoconsiricior thromboxane A2 {17-19),

Moderate gremia

Combined oral contraceptives (fypically a 30 0 35
meg etiunyl estrodiol type) are used to control
bleading n patients with DUB marked by moderate
anemia. The importance of estrogen is that it binds to

receptors in the endomeirium, provides smabilization

of the endometrial vasculature zad stroma, and
stimmulates specific growih factors.

The il can be provided 2 to 4 tmes 2 day unti
ihe bleeding hay stopped and then gradually tapered
aver 14 10 2§ davs 1o aliow for withdrawal bleeding.

H can be continyed #i a onte o day dosage for the next

few months or longer if ncoessary. A longer dosing

pattern (3-6 months) will alse gilow comection of the
nderlying anemia.

Higher fovels of estropen may catse nausea and
therefore, an anti-emetic medication can be added to
afleviate apy nausea or emesis that may occur. fron
supplementation can be provided as  discussed
previously.

An aliernative to use of an oral coniraceptive i3
prescription of oral equine estrogen {2.5 myp for 21-25
days each month) followed by medroxyprogesione
acetate (10 mg 2 day) for the last 7 days of the
mensirual cycle. The use of progesierone-only agents
is preferred by some clinicians, as outlined in Table
i1, initially, high doses may bo needed to inpduce
endometrial atrophy and then esirogen can he
continusd for a number of days to avoeid break-
through bleeding. ,

Some physicians add an oral progestercne agent
ovar the last 14 days of the menstrual cyele cach
month to avoid unopposed esivogen effects, aliow
endomeirial  stabilization  and  allow  organized
endomeirial siovshing. Concerns about using oyclic
oral progestin therapy include potential bloating, acne
vulgaris, increased appetite-induced weight gain, an
reduced contraceptive effect.

b
[

Table 13, DU Contrel with Progesterone-ouly Apent®

e

. Medroxy-progesterone acetate {MPA)

1

B. Neorethindrone acetate
1. 10mg g 4 hours, then g6-8 hrsto |

o platelet count)
3. (.35 mg OL--BID for brealahrough bleeding
O Megestrol acetate (80 mg BID way be needed)

i 10 mg g 4 hows, then OID-4 days, TIDW3 days, Bil-14 day)
2. high dose may be necessary: 40-30 wmg per day or 100 mg Depo W/ day

! 2 hours; taper a8 hleeding decreases
2. Mav stay on 5 mg g 12 ks for mosths i necessary with T if necessary {a¢ teen with aplastic anemia and

*Modified with permission from: Grevdanus DE, Cumar TiA

Teltsila AR, Patel DR Menstroal disorders in adolescent

females: Current concepts. Dis-A-Meonth 2004 S5 page 69.

Severe anemid

fnmevenous fluids and blood producty may be
necessary m this sitsation alosp with high dese
egirogen, such as use of inmtravenous conjugated

equine estrogens (25 mg inidally and repeat dose

every 46 hours for up to 4 doses) {4,17-19),

The high dose estrogen induces rapid hemostasis
becanse of increased  production of fibrinogen,
inereased activity of Factrs W and TX, and inereased
agereation of plateles, Uss such high dose
estrogen miay increase throrpoembolism risks,

An anti-emetic, again, is added 0 control the
polential nausea and amaesis, A progesterons agent is
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added to induce controlied withdrawal bleeding from
the endometrium. Some clincians prefor 10 use an oral

gontraceptive dosing pattern (see Table 12) 1o avoid
use of intravenous estrogen.

Table 12 Oral Contraceptive Schednle to Conirol Severe BUHY

1L Uulize a monophasic combination OC with at least 35 meg ethinvt esiradiol
2, Four times 4 day {with an anti-emetic) ol the bleeding staps
5. Theee times a day for 4 days
4, Twice a day for two (o three weeks
5. Allow a controlled withdrawal blead
G, Star the oral comraceplive and oral fron supplettents at once a day for 3 o 6 months
*Medifted with permission from: Greydanus DE. Omar HA, Tsisika AK, Patel DR Menstrual disorders in adelescent

females; Currest concepts, Dis-A-Month 2009; 55(2): page 60,

Table 13. Effects and Benellts of Levounergestrel JUD

Contraceptive Effects
«Prevents furtilization
sinterferes with ovam developient

eInhibits sperm survival
sHelps prevent sgg release
“Thickens cervical mucus

Henefils
*Eifective contraception for § years
*fiventual reduction in menstraal flow
*OK for those with coagulation disorders
sUp {o a 50% reduetion in bleeding
228%-80% with no menses after one vear

sfreguent amenorrhea

»Decreased dysmenorrhea

‘Decreased promenstroal syndromy

=Very low rates of infectious complications

“Interferes with sperm movement and ability to penetrate ovum

sGood for those with Mental retardation/Develonmentsl Disorders

*Modified with permission from: Grevdanus DE, Omar HA, Tsiisika AK, Patel DR: Menstrual disorders in adolescent
females: Carrent conespts, Dis-A-Month 200%; 85{2): page 64,

Management of DURB due 10 coagulation
disorders

Control of DUB in adolescent females with
coagniation  disorders can  he complex  and

consuliation  with  owperts  in hematology  is
recommended (43, The cornerstone of blesding
comrol is appropriate factor replacement therapy with

additional  pharmacologic  ageots  that  imclude
mntranasal DDAVP (1-ileaming-8-D-arginine

rasopressing (Desmopressin acetate), antifibrinolyvtics
{cpsitonamine caproic acid [Amicar] or tranexamic

acid {Cyklokapron), combined oral contraceptives,
and/or levonorgestrel-releasing WD (Mirena).

Combined oral contraceptives malse Factor VI
activity {FVILAC) in hemophiiia carriers. In patienis
with von Willebrand's discase, ssirogen ralses Factor
VIIY/vWE-ristocetin cofactor activity, and partially
corrects prolonged bleeding time. If there is a history
of deep vein thrombosis, and estrogen is used to
conirol severe DUB, coumadin should be added as
adjunctive thetapy.
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Chker IXUB anagement options

There are other treatment Opions commonly used in
adults, but less commonly in adolescents with sovers
and/or persistent DUB. These potential management
strafogieos inchude danocring, OnRH agonists, and
surgical options, such as dilation and curetiage, dnd
bystereciomy. Danazo] (Danccerine) s a synthetic
hormoenal agent preseribed to manage endometriosts,
bredst ¢ysis, and severg DUB In adult females. s
benetits includes sstrogen suppression and
of menstraation

cegsation
{4}, GnRh sponists {ie. buserelin |
feuprolide {Lupron Depol, an{:’- nafarelin [Synarel]}
stop mensiruation, bat thers is lmited research data
on their use In adolescent famales.

Dysmenorrhes

Dysmenorshea is typically divided into primary and

secondary d _,_fs;neno;.haa‘ Primary dvsmenorrhed
refers o menstrual pain with no underlying pelvic
pathology; secondary dysmetorrhea refers to pelvic
{merstroal} pain resulting from anatormsic and/or
pelvic pathology. Table 3 outlines the definition and
differential diagnosis for dysmenorrhes.

Primary dysinennarrhea is often classified as mild,
moderate, or severe. Mild dvsmenorrhea does not
inferfere with normal daily  activities and  ouly
winimal analgesic support is needed, With moderate
uyr\mcnom,ca there Is some reduction in activities
aned the use of analgesies i3 necessary,

Revern  dysmenorrhea  implies  that  regulat
aclivities do not oceur during the active phase of the
symptoms and analgesics are usually not beneficial,
Approximately two-thirds of gvulasing females repogt

some mensirzal dsconifort for one to dwee days of

most ovalatory oyeles with about half’ having mild
dysmenorrhes, one-thivd with moderate cramping, and
ghout 14% with severe dysmenorchea (43

Primary dyvmenorhea is the most common
medical reason for school or work gbsence and it has
an increasing Incidence Fom the early adolescent
years 1o voung adelthood and first pregnancy (28,21).
Primary dysmenorrhes often starts 6 to 12 months
post-menarche, though ¥ may not been seen untl the
third yesy post-menarche.

The pain associated with menstruation may start
before the inftation of menstruagl flow or ones
menstrual flow staris. The symptoms assosiated with
dysmenorchea can vary petient 1o patient and are
Hustrated in Table 14, When a patient presents with
dysmenorrhea, the st step is to differentiate primmary
from secondary dysmenovrhea (see Table 33 H is also
elpful to identily [actors which can alleviate or
aggravate the pain (Table 153

The etology of the mensivual erataping in primary
dysmenorrhea s due to the conditions set afiey
ovitlation ccours with the increase and decrease in
progesterone levels  that  induce  relesse  of
prostagianding  that siioudale s rise o ulering
cr‘-ni“acﬁms and endomertrial nerve endings’ ritation
{2123}, The result is variable menstrual cramping and
pé.m {sue to a rise ip mnvomelrial resting tone
increased freguency and amplitude of contractions,
and ¢ rise in dysrhythmic contractions

Those with primary dysmemm;ﬂa have higher
levels  of circulating  prostaglandine  during
menstruaiion in comirast to those without such
cramping. in addition, research suggests that those
with  primary  dysmencrrhea  bave  heightened
sensitivity to prostaglanding 1n the circylation and also
higher vasopressin levels that can lead 10 increased
utering coniractions and increased menstrual pain,

Table 34, Fealures Asseciated
with Primary Dysmenarrhea

Mausea

Emesis

Cieneral malaise
Fatigue

Muscle eramps
Backachs

1.ow abdominal pain
Beadache

lamer thigh pain
Diarthea
Lightheadnesd (dizzimass; Thishing)
Dizriness
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Table 15, Factors that bmprave
oy Wersen Primary Dysmenorrhea

IMPROVE

Parily

Regular exercise

(ral contraception

NEAIDS

{uon-steroidal anti-infammatory drugs)
Progesterons 1UD

WORSEN

Pepression

Anxiety

Obesity

Longer mensirnal fow
Copper 111

Frimary dysmenorrhies managementd

NEALDy

'The initial phartacologic management for those with
primary  dysmenosrhea is  nom-sterpidal  ant-
inflarnmatory drugs (NSATDS) that includes non-
selective (COX-1 and COX-2 inhibitors) (Tabls 16}
and selective or COX-2 inhibitors. Efficacy in the
management of primary dysmenorrhea includey the
suppression of cvelic endoperoxide synthetase at th
cyclooxygenase level In general, there is often no
difference in oificacy and choice of therapeutic agents
i determined by cost, convenlence, adverse. effects,

¢

and patient preference. It is thought that enolic acids

(i.e., oxicams) may nol only be not as effective for
primary dysmenorches, but alse have many more side
effects,

The NSAIDs with the highest benefit with lowest
advetse effects are the propionic acids: ibuprofen,
naproxen, naproxen sodiom, and ketoprofen (Tables
16 and L7} Propionic acids are FDA approved {or the
weatment of primary dysmenowrhea and dosages ars
fHisted in table 17. Side effects inciude headache,
gastroistestinal npsor, heartburn, indigestion, rash,
and dizziness. Maproxen sodium has a long hall-iife
atiowing for twice-a-day dosing. Ketoprofen has anti-

hradvkiniu action, provides stabilization of lyosomal
membranes, and inhibits prostaglandin as well as
feukotriene synthesis,

Several propionic acids are available as over-the
counter agents and higher doses are avaiiable with

preseription. As discussed previously, i is helpluf for
the patent to keep 4 calendar of her menstrual cycles
50 that she knows when ler menses should start and
can initiate pharmacologic therapy. Medication can be
continiued for two to four days a3 needed [br pain and
reduction of blood {oss. Partial 1o near complete palo
fmprovement is noded in about 85% of those with
primary dysmenorrhea. Failure of benefit may be due
to absence of prostaglandin synthetsse inhibitors
blocking the S-lippoxygenase pathway that allows
contimued  production of loukotvienes. U ig alse
important  to  yemember that i there 15 no
improvement in pain, secondary dysmenorrhea should
b considersd.

Table 16 NEAI: Now-Selective
{COX-1 and COX-2 Tnhibitars)

1. Saliovlic acid esters: aspltln

7. Acetic  acids: indomethacin,  wlindac,
tometin, nabumeione

3. Proplenic  acids:  ibuprofen,  naproxen,
naproxen sodium, ketoprofen, flurbiprolen

4, Fenamid acids mefenamic acid,
meclofenamale

5. FEnolic acids: plroxicam

Used with perimission from: Ureydapus D, Umar HA,
Tsitgika AK, Patel DR “Menstreal disorders in
adolescent Temales” In: Pediatric and Adolescent
Sexnality and Gynecology: Principles {or the Primary
Care Clinicien, MY Nova Science Publishers, Ing. ch.
71386, 2016,

Salicylic acid esters (Le, aspiriny are nof
efficacious in treatment of dysmenorrhea as i has
Hmited  apti-inflammatory  effects on the
sndometrinnm, Indomethacin is an effective agent but
has stgaificant potential side effects neluding renal
insufficiency, prolonged vaginal bizeding, headaches,
gastrolntestinal uleers and gastric bleeding. Fenamic
acids {wefenamic acid [Table 17hL meclofenaniais)
have a rapid onset of action and can reduce bieeding
in patients with menorthagia, These medications act
by biocking myometiial receptor sites for synthesized
prostagianding as well as lead to imhibition of 3~
lipooxygenase getivity (with resaltant Jeukotriens
production Suppression ).

r
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Tabis 17, NSATD« for che trestment of primsry dysmesorrhes

o

i Drug Initial Dose Maintenance Maximurn Dose/
{mg} Doge 24 hours (mg)
ihuprofen’ 400 400 g géh 3200
Ketoprofen 25-50 25-50 mg gt-Bh 308
Naproxen” sodinm 550 275mg qi-8h or 530mgl 1375
E 41Zb
Naproxen 568
230my 468k pr 508mg 1250
364 gih
Mefenamie acid 250 mig gk Naot established

"Avaifabie as over-the-counter drugs in U.S.: ibuprofen; 200-mg tableis; naproxen soilinm: 220-mg tablets,
#lised with perimission from: Greydenus DE, Ghmar HA, Tsitsika AKX, Patel DR “Menstrual disorders in adolescent

o

females™ Tn: Pediaivic dnd Adolescent Sexuulity and Gynecology: Principles for the Primary Care Clinician. NY: Nova

Science Pablishers, Inc. ch. 7: 387, 2010,

Table 18, Management Options for Primary Dysmenorrhea

INSATUs (Tables 16 and 17}

Use o menstrual celendar {io identify menstrual patiern)
Fnsure adequate rest, sleep, and exereise

Fish consumption {omega-6-fatty acids)?
Reduction of caffemne and sugar

Linproven methods

- Acupuncturs

- Transcutancons electrical nerve stimulation (TENS

Hormenal Contraception (Fill, pateh, fransvaginal, injectable, implantable}

Reduction of psychological factors {as depression, anxicty, excess stress)

)

- Culclum channel blockers {ie., nifedipine - iried in adult patients; can lead to headaches, hypotension}

Oral contraceptives

Combined oral contracentives (COCs) may be used
for primary dysmenorches i NSAIDS are ot
beneficial, as adinnctive management to NSAI s, and
alse as frst line therapy i the palient is seeking
contraception. COCs prevent avulation and block the

evelonment  of  the  postovalatery  rise  in
prostaglandin levels because of the ovulation-induced
corpus lutenrn, Blood flow is often reduced and
menstrual cramips are lessenmed in ap o 95% of
females with primary dysmenorchez on COCs. Other
forms of hormonal contraception are aise efficacious,
such as the patch, transvaginal, Imjectsble, or
iraplantable (subdermal) methods. I a combination of
NSAIDs and hormonal contraceptives ate not helpfud

10 a considerable exient, consider that the patient may
have secondary versus primary dysmeporrhea (ses
Table 3}, Cther management options for treatment of

primary dysmenorrhea are listed in Table 18.

Secondary dysmencrrhea

There are roany diagnosss in the difforental for

econdary  dysmencrrhe
inflammatory  discase,

pelvic

anomalies (Muller
33 A cerefol medical history

that  an

nTganic

lesion i3

imcluding  endometriosis,
seproductive
. defects), and others {see Table
can often provide clue:
the cause of

fayie

ARt

the

dysmenorrhea. For example, the pain may hegin at
raenarche or three vears {or more) atler the onset of
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menses, There may be atypical paiﬁ, pain associated  contraceplion, and pain that develops after pelvic
with DUB or changing menstrual patterns, pain thatis surgery.
nel  relieved  with  NSAIDS  and  hormiong

Talle 19. Medival History in 2 Patlent with Dysmenorvhes”

Age at mictarche

L.ast e menstreation were reguiar (i 2t all)

Paie doscription: Jocation, tining 1o menarche, renstral flow, frequency
Severity of the pain: tild, moderate, severe {are activities disrupted?)
Dy pats medicatinns improve o relieve the pain?

Plow mscnpt;m duration and quantity}

w with svstemic fagiors

wry and use of any contraception

History of vregnaney (and Hs outcome}

History of sexually ransmited jufections

History of dveparennis

History of other systewsic disorders {i.s., gasirointestinal, gonitorurinary, others)
History of surgival procedures

Family history of vavious gynecologic conditions {dysmenorrhea, endometriosis, ovarian oysts, infertifity, virilization)
caneer, vihars) :

¥lapd with perimission from: Grevdanus De, Omar HA, Tsitsliia AR, Patel DR “Menstrual disorders in adolescent
females”™ In: Pediatric and Adolescent Sexcality and Gynecology: Principies for the Primary Care Clinician. NY: Nova
Science Publishers, inc, ch. 7: 384, 2016,

Table 19 outlines guestions to ask in the medical  sndomeirial tissues are not cleared from non-wierine
history to help delineste between primary asd  locations;  these  theories  include  immunclogic
secondery dysmenorrhea. A carefu! examination and  deficiencics, lvmphatic-vascular  mefasiases, and
sclective laboratory testing are necessary to identify  gonetic fetors. Recont research focuses on the major
the undetlying cause (Table 1) Manngement 5 vole of prostaglandin B2 {24). Paia arises in
&chndem en  the underlving etiology (43 ondometriosis becanse of swelling of endomettial

Endomoetriosis is one of the most comunon sauses af oysis duning menses, pelvie adhesion-tnduced pain, or
secandary dy ma‘non?hea. stimalation of various pebvic nerve endings

- LI T i ~t34 ’

Fondometriosis Symptomatology

The development of codometrial siroma and glands  Teatures consistent with eadometriosls include severe
utside of the utorus defines the core feature of | dysmenocrhed snwesponsive to analfgesios or hormonal
endometriosis. Though more commonly associated medication, chronic pelvic pain, and iafor .
with aduit females, it may been seen in half of more  variety of pain patierns exist depending on the
of adolescent females with chronic pelvic pain.  location of the endomslriotic lesions. There & no
Reflux of endometrial Gssue from oviducis during  association between the number of lesions and the
MESes DAy Ocony I a process formed retrograde pain inteasity. Abnormal menstreal bleeding can be
mengtrpation;  other  mechanisms  include  the  seen alobg with various other symptomy, including
development of endometrial tissue from small cysts  ¢linical hematuria, suprapubic pain, dyvspareusnia,

found over the peivis, such a¢ uierine surfkce, ovaries, and/or dysuria. Variahle gasirointestinal
pelvie  lgaments, or the peritoneum {cosiomic  symptomatoiogy may aise be present and include pain

metaplasia). with defecation {dvachezia), rectal pressure, and
The precise snderlying mechanisms ave unclear,  urgency. Hondometriosis can alse present with large
ard thus various theories are proposed to explain why  ovarian esdomctriomas and adnexal masses,
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Table 26, Differvential Mapnostic Approsch o Pelvic Pain®
Characteristics of Pam Likely Dlagnosis Copfirmatory Investigations
= MIDLINE LOCATION Physiolopical dysmenonhes History; paivic examination {normal)
Cyolicalnorma! bieeding
Endometriosis Belvic examination; sonography;
laparoscopy
i Endometritis Pelvic examination, cultures; OB,
Acute, iregular bleeding : sedimentation rate
Theeatened or septic History; pelvic examination; preguancy
abortion fest
Cystitis Fistory; urinaiysis, uring eulhare
Unrelated to menses,
urinary symptoms’ Normal uterine pregnancy History; pregnancy test
* LATERAL LOCATION Mittelschumerz History (luning, nahire); pelvic
Cyelicul, normal blecding examinaiion {normal)
Endometriosis Peivic examination; sonegraphy;
Acute, posimensirgal laparoscopy
Salpingstis or pelvic History; pelvic examination, cultures;
Actte, abnormal bleeding inflammatory diseass CRC, sed rate; laparoscopy
Eetopic pragnancy History; pelvie examunation, pregnancy
Unrelated to mensas, aonie test
Appendicitis History; physical examination; CBC;
radiography
Ureteral colic History: urinatysis; radiography
Unrelated to menses,
chronic Caonstipation History; rectal examination
Pelvic osteomyelitis Phvsical examination; radiography;
galihum scan
Psychogenis History; exclusion of others;
piychosocial evaloation

Abbraviation: CRC = corpiete blsod count,
Trysuria and vrinary frequency may be associated with infection, pregnancy, and psychogenic faciors.

By . » i ik, B - B h oo 2 T R
Heprinted, with pormission, fom: Greydanus DE: Breast and Gyneoological Disorders. In: Adolescent Medicing, 3° Edition,

~

Eds: Al Hofmann and D¥E Grevdanus, Stamford, C7: Appleton and Lange, ch. 25 page 547, 1997,

Diagnosis genital reproductive tract anomalies. Females with

endometriosis may bave an increased CA-123 (eeil
Identifying the pattern and {ocation of pain can | surface antigen). Although this test has a low
fifferantiating the eotiology. Table 20 owtiings s  sonsitivity and is not a cost-efficient screening tesy,
diagnostic approach 1o adolescent fomales with pelvie  levels of this antigen can be used to follow ylinieal
pain. Table 21 outlines & diagnostic plan for pelvic  eSponse 10 froatment The gold standard of
masses. A pelvic examination in a petieat with  dlagnosing endometriosis Is laparoscopy with blopsy’
endometriosis may be normal or reveal varipns  and this should be performed in adolescent females
abnormaliifes, such ss pelvic fenderness, fixed — with cbromie pelvic pain of unknowsn cause not
{immobile) uterine, thickened broad ligaments, and/or  vesponding to NSAIDs and hormonal medication.

unnrediciabis nodujajjﬁ}: with or ‘Niihi‘.ﬂt '[eﬂd_al-ﬂess_ Endomemmiotic  lesions  can appoar diﬂﬂﬁrﬁﬁ.tiy in

o

AR

. % i 1 5 : I qcernd ware - - fes = N
Various pelvic cysts or an adnexal mass may be noted  2dolescent versus adult females {4)
by ultrasonography while a pelvic MR may reveal




374 Dongid E Greydonus, Shaws Sorrel and Hutim 4 Omar

‘Fable 21, Differential Diapnosis of Pelvic Masses

Characteristic of Mass - Differential Diagnosis Confirmatory History,
. TFindings, and Procedurs
SIDLINE LOCATION Pregnanoy Fistory of sexual activity: positive pelvic
With amenorrhes or examinalion
abrioral Menses Hematocoipes, History of no menses, syclic pelvic paing
hematometra perineal examication reveals imperforate
hymen, vaginal stenosis
Uterine sarcoma (rare} Negative preghancy test; slerine enlargament;
soenvgraphy CT, tissue diagnosis
With nommal menses Bladder Fistory of acate retention; findings of herpeti

or other lesions precipitating retention;

cathetert:

« LATERAL LOCATION

With amenorrhes or abnormal | Functioning ovarian History of menstrual Iregularity; negative
MEnEes eyat {{ahie 3) pregaancy fest; unilateral mass) physical or

Civarian twbor laboratory evidence of hormonal abnormalities;
scnography, laparoscopy, tissue diagnosis
As above with bilateral ovarian enlargement

Polyeyetic avary Histarv of sexual activity: pregnancy test may
o o /_, " T =
syndrome {Table 33 or may not be positive; sonography; may or
Hetopie pregnancy may 1ot have pain or teaderncss; may present
{Table 3} ah aoute emergeney
With normal ypenses Tuboovarian abscess History and findings compatibic with pelvic
3L Y E !
Table ¥ inflamroatory disease; sonography, lanaroscony
¥ 3 L=y y Ly p.}
Nonfinctioning History of pain or asymptomatic; unilateral
ovarizn oyst mass; may be very large; sonography,
{Tabie 3) taparoscopy, Uysne diagnosis
Appendiceal abscess History of appendiciids {or acute abnormal
P H

condition}; positive réctal or abdomingd
examination; may be difficull to distinguish
from pelvie wlammatory disease; sonography,
laparotomy

Feoal lmpaction History of constipation; positive rectal or
abdominal exaination: abdominal
roegigenngiams

Abbreviation: U = compuied tomography.
Reprinted, with permission, from: Greydenus DE: Breast and Gynecolngieal Disorders. In: Adolescent Medisine, 3 Bdition,
Hds: ADY Hofmann and DE Greydanus. Stamford, €1 Appleton and Lange, ch. 257 page $39, 1997,

Danazol, a steroidal androgen can be used which Management of endometriosis
suppresses oyvelic changes and eventually causes

atrophy  of  the endomemiatic sites. Carefel  prdometriosis is & complex and perplexing condition
chservation of potential adverse effects s important that should be managed in consulmtion with a

and - these  may  include  meluding  feral gynecologist. There are meny ireatment options and
androgenisation, thrombotic events, eievated lver  these are listed in Table 22. NSALDs (Table 17) are
function tesis, hyperlipidemia, acne vulgaris, weight  youal ty not beneficial in females with endometriosis

i by

gain, edera, and others. while hormonal medications may be usefd in
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reducing {even removing) non-uierine endometriotic
{issue, Clinicians can use oral coniraceptives, patch
contraception, transvaginal bormonal contraceptives,
depo-medroxy-progesterone acetate (DMPA: 150 mg
intramuscularly every three months), or oval medroxy-
progesterone acetate {30-50 mg once a day), Adverse

wl
~=}

Ly

effects of progestns include irregular  bleeding,
bloating, weight gain, and others. If combined oral
coniraceptives are cootraindicated, one may use a
progestin-dominant oral contraceptive.

Table 22, Treatment Opiioas By Drdometriosis®

(ral contraceptives
Androgens (methyliestosterone)

Danazol {danocrine}

Anastrozole (Artimidex)

Laparcscapic ablation

LUNA {Laser Ulerosacral Nerve Ablation)
Plectrocantery

Thermocoagulation

Laparotomy with resection of endometriomas
Prosacral nensectomy

Medroxyprogesierone acetate {Provers or Depo-Provera)

Gonadotropin-releasing hormone agonists (leuprolide acetate or nafarelin acetate}

Correction of associated congenital veproductive anomalies

**Meoditied with permission from: Greydanus DE, Omar HA, Tsisika AK, Patgl DR Mensirual disorders in adolescent
females: Current concepts. DHa-A-Month 2009; 53(23: page 104,

Gonadotropin-releasing hormone agonists {leuprolide
acetate or nafarelin acetaie} can alsc be prescribed by
themselves or in combined with estrogen. The
addition of estrogen can help prevent the reversibic
staic of menepause with amenocrrhea, hot flashes,
vaginal dryness, and loss of bopnc mass. If these
agonists are used, they are usuaily stopped ailer 6
monthe  unless estrogen s added o pormit an
additional & months use doe o bone loss associated
with GniH agonist.

Arormatase inhibiiors {anasarole} are used 1o treat
postmenapausal breast cancer but can be used for
adults with endometriosis; it may be combined with
aral contraceptives or GnRh. This may be an oplion
for women whe have not had suecess with other
treatment or are upable © ose other itrealment
modalities.

Surgical management is also useful for many with
endometriosis as noted in Table 22 and hormonal
management can be continued after surgery to control
the development of cndometriosis that may ocour
after surgical treamment. Preservaton of ferdlity is
also the goal of amy surgical procedure in the
treatment of endometriosis.

Premenstrual syndrome

Premensitual  syndrome (PMB} includes various
sympioms {see Table 23} that typically initiate during
the latter hoteal phase just before the onset of the
menstrual flow and tend to resolve with the initiation
of mensteual flow {Table 3). Most reproductive
females report PMS features and up to 8% note severe
emotional symptoms {Le., anxiety, depression, failure
to porfor daily activities) that meet the American
Paychiatric Asseciation’s eriteria for Premensirual
Dyysphoric  Disorder (PMDEY  (2528).  Various
theories arg proposed for PMS, though the precise
cause (83 are not known at this time (Table 24},

A careful evaluation is necessary to differentiate
PMN  from such conditions as chronie fatigue
syndrome, anemia. diabetes mellitus. hypothyrodism,
collagen vascolar disorders, and others. Adding to the
confusion are the various conditions that may be
worsened by menstrnation; these inchude migraing
neadaches, ervihema muiltiforme, acute intermitient
porphyria, rheumatoid arthritis, recurrent anaphylaxis,
and the three “periodic” conditions—periodic fever,
paralysis, and hypersomaia,
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Table 23, PMS Sympionataiogy?

Frotional Fearures

Anecdntal reports of violence and suicide

Anges

Anxiety

Coneentrafion difficultics

Crying

Deereased libido

Depression

Feelings of being out-of controf nr
overwhelmed

Lethargy

Mood swings

Withdrawal from usual activities

Chosical Features

Acne

Anorexia

Bioating

Breast fendemess or swelling
Constipation

Diarrhea

Edema

Tacial puifiness

Fatigue

{eadache

tncreased sppetite

Lower abdominal or pelvic pain
Pain: joints or musoles
Swelling of hands

Sweiling of feet

Weight gain

#Used with permission frome Greydanus De, Gmar A, Tsitzika AK, Fated DE; “Menstrual disorders In adolescent fenales™
i Pediairic and Adclescent Sexunzlity and Gynecology: Principles for the Primary Care Clinician. NY: Nova Saence
Publishers, Ine. ¢h. 7: 318§-9, 2010,

Table 24. Propused Thearizs for FMS

""Dy-sﬁmc.iinn of serotonin or y-aminobutyric deid A (GABA-A)

ity to hydvoxy-tryptamine (5-HT) receptors

{with § with reduced levels and impaired uptake of serotoning

Anxiety: dysfunctional inievaction of metabolites of progesterone and receptors of

y-arinobutyric aoid A (QABA-A )Y receptors

Panic Attacks: T luteal phage fevels of Prgs

Impact of recurrest episodes with 1 sensitization and more PMS symptoms

Complex and perplexing interplay between varions chernicals and systems:
s prostagianding, endegenous opioid peptides, serotonin {other contral
s mervous sysiem ncurotransmitiers), ovarian steroids, and the peripheral
®  AuIONOMIC NErVOuSs sygiem

Miseellaneous psychological factors {conributory Wit not primary causative)
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Management of FMS

Varions  supportive  mmeasuwres are fypically
recommendsd for PMS sympioms inchuding regudar
sxercise, healthy sleep-wake cycles, regular ot baths,
reduced salt intake, reduced intake of caffeinated
boverages {ofen high in adoiescents), improved
matrition {with loss suzar), abstinence from ﬁicghui?
and reduction in excessive siress. NEAIDs may
improve breast or pelvie pain noted n some with
PMS, while diwretics (such as spirenclectone or
hydrochiorothiazide) may relieve sympioms due fo
BMS weight gain or edema; abuse of divretics,
howover, may lzad o increased weight gain from
increased edema.

Measures often suggested mui without supportive
research include herbal or vitamin supplementation.
Such measures aftempted, but without specifie
research to verity benefit. include oral contraceptives,
progesterone,  thyrold  hormone  supplementation,
lithivm, evening primrose o1}, atenolol, prostaglandin
inhibliors, vitemin E or B6 sapplementation, and
supplementation with caleium or magnesius,

Management  of  symplomatie  amxdety o
depression {or mental health disorders) is important.
PMS emotional features {(fable 23) may show some
froprovemant whb the Indicious use of selective
serotonin  reuptake inhibitors (B8RIg), such as
sertrallne (50 mg daily), thuoxctine (20 myg daily), or
paroxetine {20 mg daily). Those with excessive
symptoms of anxiety may benefit from prescription of
amdiolvtios such as alprazolam or buspirone. Some
clinicians have used tricyelic antideprossants {such as
ciomipraming, though great care shoudd be exercised

in preseribing tricyclic antidepressants (TCAs) o
adelescents due to the many side effests (273
Measures used for aduits with severe PMS
nclude  gounadotropivereicasing  hormene  {GnRED
agonigts {such as lewprolide {Lupron} and buserelin
[Suprefscti). These agenfs produce z  medical
cophnresiomy by suppression of gonadotropin release
with resultant prevention of ovulation and ovarien
hormone production. Adult females with severs
mastalgia as part of their PMS have been prescribed
bromocripting, 2 dopamine-receptor agonist.

s
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Conclusion

Mengirual disorders are common 1 the adolescent

femmale, This paper reviewed basic concepts of
menstrual disorders in adolescenis beginning with an
overview of menstrual physiclogy followed by
considerstion of verlous abnormal fmenstrual patterny:
armeporthea {primary and setondary}, dysfunctional
wierine  bleeding, dysmenorrhea  {primary  and
secindary), and premenstual syndrome.

Agknowledgments

This paper is an adapted version of a chapter in the
bock “Adolescont medicine: Pharmacotherapeutios in
general, mental and sexual health” edited by Donald B
Grevdanus, TiHilp B Patel, Cynthia Feocht, Listim A
Oynar, Jony Merick and published with permission
by Walter de Gnuyter, Berlin and MNew York

References

i1} Gmydatius DR Breast and gysesologic disoxders, o
Hofimans  AD,  Greydanus DE, eds  Adolsscenmt
medicing, 3rd ed. Norwali, €10 Appleron Lange,

166752034,

2} Greydaons DE, Tsistika AX, Gains M, The gynocology
sysiemn and ihe adolescent. In: Greydanus DE, Feirberg
AN, Pael DR, Homaick DN, ads. The sedistric
diagnostic  examination. Mew Yok 8oGraw-1HHl,
2008:761-1%.

P31 Greydanus DE, Omar HA, Tsilsiha AK, Pawe! DR
Menstrual disorders in adolescent females. I Omus
HA, Greydanus DE, Tsisika A&, Patel DR, Merick §
eds. Pediatric and adoleseent sexuality and gyvnecology.
Frincigles for the primary cafe cliniclan. New York:
Nova Science, 201331741 1

41 Greydanns DE, Omar HA, Tsitsika AK, Patel DR
Menstrual  discrders  in adolescert  females. Cur
Concepts s-A-Month 200%; 5502y 3%.114,

{51 Groydapus DE, Teitsika A, Special considerations for
the fomale athicte, In Paipl DR, Grevidanus DE, Baker
R, eds. Pediatric practice: Sports medicine, New York:
MeGraw-Hill, 2009:86-101,

i) Greydapus DE, Pated DR Medica! aspects of the female
athilets at pibarty. Int Sporte Med § 2004;3(3121-25.

i77 Greenficld TP, Bivthe M Mensirugl disorders in
adolescenis. In: Grevdanus DE, Paiel DR, Prag HD,
eds.  Essertial  adolgseent  medicine. New  York
MeGraw-Hill, 2006:591-612.

Lo
L




7]

(18]

4

Donald £ Grevdamus, Shawn Sorvel, Hatim A Omay, et di.

Harber VI Menstnual cvele changes in aihietic
A review. Int Sports Med J 2004,5:56-66.
Deneh HR, Billard PI Mesa&ma.;
coflege  age E'emaic. Pediatr  Clin
006352101
Manore I\/“’»T Nu*r. innal recommaendaions and alhletic
meanstreal dvsiunenon. Int Sporis Med ) 2004;5:45.35.
Dusel 1. and meustrual cyele

S WOnen

in the
Am

disorders
North

High intevely training
disorders in athletes. Int Sports Med | 2004.5.37-44,
Greydanus DE, Patel DR The female athiete: before
and  beyond  pubery.  Pediar Clin North  Am
20072,49:553-84,

American Academy of Pediatrics. Medical conceras in
the female athlete. Pediatrics 2000.106:610-3

Guzick DS, Polyoystie evary syndrome Obstet Gynocol
2004; 163:181-91.

Kalkarsl R, Gera R, Scot-Emuakpor AR Adolescent
hematology. in: Greydanus DE, Patel DR, Prate HE,
eds, hasental adolescent medicine, New Yok
MoGraw-Hill, 200611145,

Priberg B, Omo AK, Lindgren A, Lethagen 8. Bleeding
disorders among young womeon: A populaiion-based
prevelence  swmudy.  Acta Obstet Gymecol  Seand
2066;B5(20:260-6.

Manytsina LA, Zoloto BV, Sinenko LV, Greydanus DE.
Dysfunctional wierine hleeding En.adoicsce:‘te' Concepts
of pathebhysiology and management. Prim. Care Clin
Office Pract 2006:33(2):503- 18,

Bwickiand JL, Wall I'W. Abuormal stetine bleeding in
adoiescents.  Obswet  CGygecot  Clin Werth  Am
2003302032135, ‘

27

Submitted;

Claessens  EA, Cowell CA.  Acutz  adolescest
menorrhagia. Am F Obstet Gyoecol 1981:13%:277-82.
Ortiz M1, Rangel-Flores B, Carillo-Alaredn 1.C, Veras-
Godoy HA. Prevalence and iwmpact of orirary
dysmenorrhea among Mexitao high schood stadents, Int
I Gynaccol Ohstet 2009:107(3):240-3.
Ortiz ME  Primary  dysmenortheal ameng Mexican
university students: Prevalence, impact, and treatment.
Hur F Obatet Gynecol Beprod Bio) 2010:152¢1373-7,
Bawoad MY, Dysmenomhoes and  prostaplandins:
pharmacological and therapeutic considerations. Drugs
1981:22(1)42-54.
Pawgod MY. Prhmary dysmenocheal: Advances i
pathogenesis  and  management.  Obstet  Gynecol
2006, 108(23:428-41.
Wa M, Lu CW, Chusng PC, Tsai 51 Prosiaglandin
D2 The masier of endomietdiosis? Exp Biol Med
A0HAIF(6)668-T7,
American Paveliatiic Associatioh. DSM-IV: Diagnostic
and starstical manual of mental disordess, 4th ed.
Washington, O American Psychiamic Assoclation,
1994,
Amevican  Psvehisiyic  Association.  DEM-IV-TR:
Disgunostic and statisucal manual of mental disorders,
th ed, text rov. Washingion, DC: American Psychiatric
Association, 2004,
Greydanus DE, Cailles I, Patel DR Pediatric and
adolescent peychopharmacology: A practical magwal for
pedidgiricians, Cambridge: i.-.-_.mb].lifé\, Umversity Press,
2008,

Qotober 92, 2011, Revised: November 16,

AGLE. Accepred: Tyecember 01, 2011



	University of Kentucky
	UKnowledge
	2012

	Adolescent Female Menstrual Disorders
	Donald E. Greydanus
	Shawn Sorrel
	Hatim A. Omar
	Colleen B. Dodich
	Repository Citation
	Adolescent Female Menstrual Disorders
	Notes/Citation Information


	tmp.1421352996.pdf.BlOPB

