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Dysfunctional uterine bleeding (DUB) is an abnormal uterine bleeding (AUB) in

the absence of organic cause. It is usually a painless, excessive, and irregular

endometrial bleeding that may be prolonged, and it is not attributable to any

underlying structural or systemic disease. The etiology of DUB arises out of

continuing maturation of the hypothalamus, such that the eventual establishment

of normal pulsatile gonadotropin release leads to normal menstrual cycle control.

The European Society of Human Reproduction and Embryology (ESHRE) defined

DUB as excessive bleeding (excessively heavy, prolonged, or frequent) of uterine

origin, which is not due to a pelvic disease, complications of pregnancy, or systemic

disease. According to ESHRE, DUB can be either ovulatory or anovulatory [1, 2].

Figure 2.1 shows the incidence of DUB in relation to the age of the patients and

the seasonal distribution.

DUB is usually seen during adolescence. In about 95 % of cases DUB is due to

the late maturation of the hypothalamic–pituitary–ovarian axis. Anovulation is

considered the most common cause. However, other causes as pregnancy

complications, coagulation disorders, systemic diseases, and anatomical lesions

of the uterus should be excluded. The pathophysiology of the disease is related to

the lack of maturation of the positive feedback, which results in anovulation, excess

estrogen secretion, abnormal endometrial hyperplasia, and profuse bleeding, lead-

ing to endometrium apoptosis. Endometrium sampling shows proliferation, hyper-

plasia, and lack of progestagenic effect [3–5].

As endometrium is a known source of prostaglandin (PG) and especially of

PGF2a and PGE2 production, the alteration of PGF2a (vasoconstrictor) and PGE2

(vasodilator) ratio have been also considered as a cause of the disease. DUB

patients presented with anovulation exhibit a decreased availability of arachidonic

acid, the precursor of PG synthesis. The PGF2a/ PGE2 ratio is found decreased,
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giving a predominance of vasodilation. Those patients with ovulatory DUB have an

increased bioavailability of arachidonic acid that alters the PG ratios [3, 6].

The female reproductive organs are some of the few adult tissues that exhibit

regular intervals of rapid growth. They are also highly vascular and have high rates

of blood flow. Angiogenesis is therefore an important component of the growth and

function of these tissues. Vascular endothelial growth factors (VEGFs) and fibro-

blast growth factors (FGFs) appear to be major angiogenic factors in the female

reproductive organs. DUB, endometrial hyperplasia, carcinoma, and endometriosis

are pathologies related to disturbances of the angiogenic process. Angiogenic or

antiangiogenic compounds may prove to be effective therapeutic agents for the

management of the above pathologies [7].

Cycling endometrium requires repeated, rapid, and short-term proliferation as

well as rapid inhibition of neovascularization. Endometrial angiogenesis is

regulated by growth factors and cytokines, which in turn are influenced by the

levels of estradiol and progesterone during the menstrual cycle. Production of

VEGF is stimulated in vitro by both E2 and PGs.

The evaluation of DUB cases includes a detailed family and personal history as

well as a careful gynecological examination, including visualization of the cervix,

even in virgin young girls (vaginoscopy), laboratory studies: hematocrit (Hct) and

hemospherin (Hb) and others (mainly focused on the coagulation profile), pelvic

ultrasonography (US), radiological imaging procedures, and rarely hysteroscopy

or/and curettage. Endocrinological tests are not always necessary.

Differential diagnosis includes organic causes of AUB as: bleeding related to

reproductive tract diseases, trauma and genital injury due to rape or sexual abuse.

Young women can also cause injury to themselves when attempting to use tampons.
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Fig. 2.1 Age of patients and seasonal distribution of DUB cases (personal data)
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Infections due to endometritis and pelvic inflammatory disease can cause AUB

accounting to less than 10 % of all AUBs. Vaginitis and cervical inflammation or

erosion can also cause vaginal bleeding [3, 8–10].

AUB due to systemic–chronic diseases and endocrine disorders maybe related to

renal or liver diseases. Patients with liver disease usually have deficiency of the

vitamin K-dependent clotting factors (II, VII, IX, and X) or fibrinogen and plas-

minogen deficiency. Liver disease may also result in abnormal estrogen metabo-

lism, which causes endometrial proliferation and estrogen breakthrough bleeding.

Uremic patients with abnormal platelet function and decreased renal clearance of

prolactin give rise to hyperprolactinemia and may also present anovulatory DUB.

Nineteen percent of adolescents with persistent menorrhagia requiring hospital

admission may have a coagulation disorder and more than 50 % of these young

women may present a coagulopathy such as thrombocytopenia, von Willebrand’s

disease, or leukemia [1, 11, 12].

Systemic bleeding disorders are found in 7–20 % of women of all ages presented

with menorrhagia [8, 12, 13]. Patients aged 10–19 years old examined for menor-

rhagia revealed that 13 % had thrombocytopenia, 55 % had immune thrombocyto-

penic purpura (ITP), and 22 % myelosuppression due to chemotherapy. Eight

percent had abnormal platelet function and 11 % had coagulation disorders. Von

Willebrand factor’s deficiency is a common hereditary bleeding disorder. Among

women with von Willebrand’s disease, 65 % reported heavy bleeding at menarche.

Factor’s XI deficiency, Glassman’s disease, aplastic anemia, and leukemia may also

cause AUB [13–15].

Hypothyroidism may cause menorrhagia accompanied by metabolic symptoms.

AUB is also related to abnormal function of corpus luteum, steroid-secreting

ovarian tumors, and imminent premature ovarian failure. Differential diagnosis of

AUB also includes side effects after treatment with hormonal medications such as

implants, intrauterine devices, combined oral contraceptives (COCs), and transder-

mal patches. Anticoagulant, neuroleptic, and chemotherapeutic drugs can also give

rise to AUB.

The disease is classified as mild, moderate, or severe. In mild DUB cases, the use

of COCs is occasionally indicated as well as a careful follow-up. In cases of

moderate degree, the use of the new-generation 17β-estradiol COCs (E2-COCs)

or the cyclic use of progestagenic compounds are the treatment of choice. Cyclic

oral progestogens are administered for the same 10 days every month to prevent the

action of unopposed estrogens and stabilize the endometrium [1, 2, 9].

If the young patient has iron deficiency anemia, supplemental iron therapy is

recommended. The use of nonsteroid anti-inflammatory medications may reduce

the bleeding through the inhibition of prostaglandin synthase [6, 16]. Severe cases

need hospitalization. Transfusion is usually indicated to restore hemodynamic

balance. The hypovolemic cases need immediate resuscitation with intravenous

administration of fluids. It is essential to obtain blood samples to exclude an

underlying bleeding disorder before starting therapy.
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Surgical procedures as dilation and curettage or hysteroscopy and insertion of

mini intrauterine devices are not recommended unless the hemorrhage is heavy and

the previous mentioned treatment is unsuccessful. Hemorrhage usually stops within

24 h and changeover of therapy is usually recommended. Alternatively intravenous

(IV) administration of estrogen therapy has been used followed by COCs.

Nausea and vomiting are rare complications of IV therapy and can be managed

with antiemetics. Tranexamic acid, a synthetic derivative of the amino acid lysine,

exerts an antifibrinolytic effect through reversible blockade on plasminogen. Other

therapies, such as the use of high doses of progestogens given peros or parenterally,

gonadotropin-releasing hormone (Gn-RH) agonists, with add-back therapy, as well

as levonorgestrel-impregnated intrauterine devices, are rarely used for the manage-

ment of DUB during adolescence [6, 17, 18].

The selective progesterone receptor modulators have both agonistic and antago-

nist activities depending upon the site of action. The above-mentioned compounds

have been proposed for the management of the endometrial vascular development

[19, 20].

2.1 Personal Data

Between the years 2004 to 2012, 82 adolescent patients visited the Division of

Pediatric and Adolescent Gynecology of our Institution due to DUB (Table 2.1).

Diagnosis was set after a thorough clinical and laboratory investigation. Conditions

as hypothyroidism, disorders of the coagulation cascade, functional ovarian cysts,

and other organic pathologies were excluded.

Thirteen patients (15.8 %) required hospital admission due to excessive bleeding

and low Hct and Hb. In 52 of them (63.4 %), the (Polycystic Ovarian Syndrome

(PCO) was diagnosed according to the Rotterdam criteria at some point during their

follow-up.

2.2 Case Presentations

1. Adolescent: 12 years old. Severe menorrhagia during the first menstrual period.

Ηb: 7.6 gr%. US: endometrial hyperplasia, thyroid function: normal. Diagnosis:
DUB. Treatment: low dose COCs.

2. Age: 10.5 years old. Height: 1.62 m, weight: 47 kg, BMI: 18 kg/m2. AUB at

menarche. free medical history and family history. HCT: 22 %, Hb: 7.3 gr%,

coagulation factors: normal. Hormonal profile: normal. US: endometrial thick-

ness 6 mm, ovarian volume normal. Diagnosis: DUB due to immaturity of the
hypothalamic–pituitary–ovarian axis. Management: hospital admission, injec-

tion of hydroxyprogesterone caproate 0.5 � 2 Per Os, followed by E2-COCs and

iron supplement.
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3. Age: 16 years old. The patient presented with abnormal uterine bleeding. Height:

1.62 m, weight: 47 kg, BMI: 18 kg/m2. Menarche 15.5 years old—

oligomenorrhea. Medical and family history: free. Clinical examination: hirsut-

ism. Hormonal evaluation: elevated luteinizing hormone (LH)/follicle-

stimulating hormone (FSH) ratio, elevated testosterone and

D4-androstenedione. US: endometrial thickness 5 mm, ovarian volume 12.5 cc

and 11.5 cc with a microfollicular ovarian morphology. Diagnosis: AUB due to
PCOS. Treatment: COCs (ethinylestradiol/cyproterone acetate).

4. Age: 14 years old. Height: 1.49 m, weight: 54 kg, BMI: 24.3 kg/m2. Main

symptom: severe uterine bleeding. Menarche: 13 years old, normal menstrual

pattern. Medical and family history: free. Blood pressure: 110/60 mmHg. Hb:

6.0 gr %. Elevated thyroid-stimulating hormone and anti-TPO: 5.06 and 2.37,

respectively. US: ovarian volume 6 cc and 6.5 cc, respectively, microfollicular

morphology. Diagnosis: AUB due to hypothyroidism (Hashimoto thyroiditis).
Management: admission to hospital, blood transfusion, COCs (2 tablets daily)

until bleeding stops, then decrease dose within 4 days to 1 tablet daily for

60 days plus iron supplement.

5. Age: 9 years old. Height: 1.49 m (96th percentile), weight: 40 kg (95th percen-

tile), BMI: 18 kg/m2, medical history: free. One episode of severe uterine

bleeding. Family history: Mother with Hashimoto thyreoiditis. Hormonal pro-

file: E2: 21 pg/mL, FSH:3.5 mIU/mL, LH: 2 mIU/mL, normal androgen levels.

US: endometrial thickness: 4.5 mm, ovarian volume: 8.5 cc and 15 cc, respec-

tively. No presence of ovarian cyst(s). Bone age: 12.5 years. Diagnosis: Idio-
pathic central precocious puberty. Treatment: GnRH analogs (leuprolide

acetate).

6. Thirteen-year-old adolescent. Height: 1.55 m, weight: 40 kg, BMI: 16.6 kg/m2.

Menarche 12.5 years old, normal MP except two DUB episodes. Severe abnor-

mal uterine bleeding. Medical history: free. Family history: mother beta-

thalassemia heterozygote and father with a history of hepatitis. Clinical exami-

nation: 6 cm3 palpable mass in the right adnexa. HCT: 33 %, Hb: 10.3 gr%, E2:

45.91 pg/mL, FSH: 0.1 mIU/mL, LH: 0.43 mIU/mL. Normal tumor markers—

except elevated inhibin-β. Endometrial thickness: 6 mm, ovarian volume 4.41 cc

and 199.96 cc, respectively. Solid mass with blood flow in the right ovary.

Diagnosis: Juvenile granulosa-theca cell tumor of the ovary. Management:

removal of the cyst.

7. Seventeen-year-old adolescent. Menorrhagia twice per month. First diagnosis:

PCO, treated with COCs, due to heavy AUB. Further studies revealed Leiden

mutation (heterozygosity). The patient also developed venous thromboembo-

lism. Two weeks later, she was admitted to the hospital due to heavy menstrual

Table 2.1 Age and BMI

of the patients
Patients Mean SD

Age 13.46 years 3.07

Menarche 12.04 years 1.63

BMI 20.65 kg/m2 5.74 kg/m2

2 Dysfunctional Uterine Bleeding During Adolescence 13



bleeding: Hb: 6.9 gr%.Diagnosis: Severe DUB and anemia. Management: blood

transfusion and LHRH analogs.
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