ORIGINAL ARTICLE

http://dx.doi.org/10.5653/cerm.2014.41.1.29
pISSN 2233-8233 - elSSN 2233-8241
Clin Exp Reprod Med 2014;41(1):29-32

CERME

Causes of amenorrhea in Korea: Experience of a

single large center

Su-Kyoung Kwon, Hee-Dong Chae, Kyung-Hee Lee, Sung-Hoon Kim, Chung-Hoon Kim, Byung-Moon Kang

Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Asan Medical Center, University of Ulsan College of

Medicine, Seoul, Korea

Objective: To investigate the causes of amenorrhea in Korean women.

Methods: Medical records from 1,212 women with amenorrhea who visited the Department of Obstetrics and Gynecology, Asan Medical Cen-
ter, between January 1989 and December 2011 were retrospectively reviewed. Amenorrhea was categorized as either primary or secondary.

Results: Primary amenorrhea was identified in 132 of the patients (10.9%) and secondary amenorrhea in 1,080 (89.1%). The most frequent
causes of primary amenorrhea were gonadal dysgenesis (28.0%, 37/132); Mayer-Rokitansky-Kiister-Hauser syndrome (20.0%, 27/132); and
constitutional delay and androgen insensitivity syndrome (8.3%, 11/132; 8.3%, 11/132, respectively). Secondary amenorrhea was due to poly-
cystic ovary syndrome (48.4%, 523/1,080); premature ovarian insufficiency (14.0%, 151/1,080); and nutrition-related hypogonadotropic hypo-

gonadism (8.3%, 90/1,080).

Conclusion: In this retrospective study, gonadal dysgenesis was the most common cause of primary amenorrhea and polycystic ovary syn-
drome was the most common cause of secondary amenorrhea in Korean women.
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Introduction

Amenorrhea may result from a number of different conditions. Thr-
ough knowledge of the physiology of menstruation is essential to
understand the various causes of amenorrhea. The normal menstrual
cycle involves complex interactions between the hypothalamic-pitu-
itary axis, the ovaries and the outflow tract. In this complex and high-
ly requlated sequence of events, any disruption or functional abnor-
mality in the hypothalamic-pituitary-ovarian axis can result in abnor-
mal menstruation or amenorrhea. Endocrinological disease and struc-
tural abnormalities of the outflow tract can cause amenorrhea [1,2].
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For the treatment of these amenorrheic patients, there is a need for
data about the causes of amenorrhea.

Our previous study of 158 patients reported in 1999 showed that
the most common cause of primary amenorrhea was Turner syn-
drome and the most common cause of secondary amenorrhea was
polycystic ovary syndrome (PCOS) [3]. The present study was an ex-
tension of our previous study to evaluate the cause of amenorrhea in
a large case series at our center. Several studies on the cause of pri-
mary amenorrhea have been published in Asia [4-6]. However, few
studies including both primary and secondary amenorrhea have
been reported. Most large case series have been reported on from
western countries. These studies have been used as a reference re-
garding the causes of amenorrhea.

Since only a few studies have focused on the causes of amenorrhea
among women in Asian countries, the aim of the present study was
to determine the most common causes of primary and secondary
amenorrhea in Korean women on a large scale.
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Methods

A retrospective study was conducted in the Gynecologic Endocri-
nology Clinic, Department of Obstetrics and Gynecology, Asan Medi-
cal Center, Korea. The study protocol was in accordance with the Hel-
sinki Declaration, and the Institutional Review Board of our center
approved the study.

The medical records of 1,212 patients with amenorrhea, excluding
cases due to pregnancy, who were registered in our center from Jan-
uary 1989 to December 2011 were reviewed. Amenorrhea was divid-
ed into two categories: primary and secondary.

Women with primary amenorrhea had normal secondary sexual
characteristics but no menarche by 15 years of age, or had no sec-
ondary sexual characteristics and no menarche by 13 years of age. In
secondary amenorrhea, menstruation was absent for 3 cycles in a
woman with previously regular menstruation, or for 6 months in a
woman with a history of oligomenorrhea [7,8].

Because primary amenorrhea is defined as no menarche and no
secondary sexual characteristics over 13 years and premature ovarian
insufficiency (POI) occurs in women under the age of 40 [9,10], the
patients aged 13 to 40 years (mean+SD, 24.0 + 6.3 years) were in-
cluded in this study.

The initial work-up was based on a comprehensive patient history
and physical examination. Short stature, under or overweight, and
secondary sexual development were evaluated. A history of prescrip-
tion drug use, previous chemotherapy and radiation (brain, pelvis),
weight loss, psychosocial stress, exercise, chronic illness, or eating
disorders (anorexia or bulimia nervosa) was determined. A family his-
tory (mother and sisters) and specific menstrual history took note of
gravida, excessive blood loss during delivery, surgical history, and
history of pelvic organ disease [1,7].

Laboratory tests were performed to identify systemic disease. In
women with secondary sexual characteristics, pregnancy was ruled
out. In patients that were confirmed as not pregnant but with amen-
orrhea, prolactin and TSH levels were assayed. If the levels of both of
these hormones were normal, a progesterone challenge test and es-
trogen/progesterone challenge test were performed to detect en-
dogenous estrogen, which affects the endometrium, and to evaluate
the patency of the outflow tract. In case of a positive estrogen/pro-
gesterone challenge test, FSH and LH levels were measured. An ele-
vation in the levels of these hormones is consistent with an ovarian
abnormality (gonadal failure), whereas normal or low levels points to
a pituitary or hypothalamic abnormality (of either pituitary or hypo-
thalamic origin) [7].

Based on these work-ups, patients with amenorrhea were classified
with respect to the organ compartment involved and a diagnosis was
subsequently further specified. Anatomic defects in the outflow tract,
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primary dysfunction of the ovary, disruption of pituitary or hypotha-
lamic function and endocrine disease were included. In all cases, the
initial evaluation procedure was similar; however, in patients with
primary amenorrhea, the major difference was including a proce-
dure to determine the presence of the uterus.

Results

Among the 1,212 patients, 132 (10.9%) had primary amenorrhea
and 1,080 (89.1%) had secondary amenorrhea. At the time of regis-
tration at our clinic, patients with primary and secondary amenor-
rhea were 19.1+4.1 and 24.6 + 6.2 years of age, respectively (Table 1).
Most of the patients with primary amenorrhea were within ages 11
to 20 (67.4%, 89/132), and a slight majority of those with secondary
amenorrhea were ages 21 to 30 (56.0%, 604/1,080).

The common causes of primary amenorrhea were gonadal dysgen-
esis (28.0%, 37/132), the Mayer-Rokitansky-Kiister-Hauser (MRKH)
syndrome (20.0%, 27/132), constitutional delay (8.3%, 11/132), and
androgen insensitivity syndrome (8.3%, 11/132) (Table 2). In patients
with secondary amenorrhea, PCOS (48.4%, 523/1,080), POI (14.0%,
151/1,080), and nutrition-related hypogonadotropic hypogonadism
(8.3%, 90/1,080) were the three most common causes (Table 3).

Discussion

The treatment of amenorrhea requires first determining its cause,
so a thorough history and physical examination, accompanied by
imaging studies and measurements of hormone levels are important
to narrow the differential diagnosis. Treatment goals include the pre-
vention of complications such as osteoporosis and endometrial hy-
perplasia from the associated abnormal hormone levels, and the
preservation of fertility [1,9]. In many cases of primary amenorrhea,
treatment should be started immediately following the diagnosis,
with the primary therapeutic goal being to facilitate normal second-
ary sexual development. In general, the treatment of amenorrhea
must be patient-tailored according to the causative factor.

In this study, gonadal dysgenesis was the most commonly diagnos-

Table 1. Characteristics of patients with amenorrhea

_ Primar Secondar
Characteristics amenorrr{ea amenorrhga Total
Number of patients (%) 132(10.9) 1,080(89.1) 1,212(100)
Age in years at registration 19.1£4.1 246%6.2 240+6.3
(mean=+SD)
Age distribution (%)
11-20yr 89 (67.4) 292 (27.0) 381(31.4)
21-30yr 43(32.6) 604 (56.0) 647 (53.4)
31-40yr 0(0) 184(17.0) 184(15.2)
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Table 2. Classification of 132 patients with primary amenorrhea
according to etiology
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Table 3. Classification of 1,080 patients with secondary amenorrhea
according to etiology

Cause Age at registration No. of Calise Age at registration No. of cases
(yr, mean = SD) cases (%) (yr, mean£SD) (%)
End organ problems or outflow tract 43(32.6) End organ problems or outflow tract 54(5.0)
obstruction obstruction
MRKH syndrome 19.2+4.6 27(20.5) Asherman syndrome 32.7+46 54(5.0)
Miillerian anomaly 214+32 5(3.8) Gonadal failure 174 (16.1)
Androgen insensitivity syndrome 174+18 11(8.3) Premature ovarian insufficiency 151 (14.0)
Gonadal failure 38(28.8) Chemotherapy-induced 284+82 18(1.7)
Chemotherapy-induced 15 1(0.8) Ovarian surgery-related 29.7+6.1 18(1.7)
Gonadal dysgenesis 37(28.0) Autoimmune 33.8+7.1 9(0.8)
Turner syndrome (45,X, 45,X and 184+2.0 19(14.4) Idiopathic 279+6.38 106 (9.8)
mosaicism) Chromosomal anomaly 21.8+6.1 23(2.1)
46,XY (Swyer syndrome) 20 1(0.8) Pituitary cause 86(8.0)
46,XX 18.9+2.8 8(6.1) Hyperprolactinemia 277+7.0 84(7.8)
Unknown karyotype 184+15 9(6.8) Sheehan'’s syndrome 287+7.1 2(02)
Pituitary cause 6(4.5) Hypothalamic cause 227(21.0)
Hyperprolactinemia 165+13 4(3.0) Nutrition-related 21.8+4.0 90(8.3)
Pituitary hypoplasia 16.5+0.7 2(1.5) Stress, exercise-related 223+48 11(1.0)
Hypothalamic cause 31(23.5) Chronic disease 264+75 40(3.7)
Nutrition-related 16.0+14 2(1.5) Brain tumor 256+87 27(2.5)
Kallmann syndrome 200+1.5 3(23) Idiopathic hypogonadotropic 279+6.8 59(5.5)
Constitutional delay 154+19 11(8.3) hypogonadism
Chronic disease 16.7+1.5 6(4.5) Others 539 (49.9)
Brain tumor 220+85 2(1.5) Polycystic ovary syndrome 233+48 523 (48.4)
Idiopathic 20.0+4. 7(53) Thyroid disease 240+34 16(1.5)
Others 14(10.6) Total 246+6.2 1,080
Polycystic ovary syndrome 184+47 9(6.8)
Thyroid disease 15 1(0.8) .
Congenital adrenal hyperplasia 183454 4(3.0) Furthermore, the recent study by Klein and Poth [8] reported that
Total 19.1+4.1 132 primary amenorrhea is the result of primary ovarian insufficiency

MRKH, Mayer-Rokitansky-Kiister-Hauser.

ed condition in primary amenorrhea. Turner syndrome is the most
frequent cause of female gonadal dysgenesis. Among 37 cases of
gonadal dysgenesis, 28 cases underwent karyotype analysis. Twenty
cases had an abnormal karyotype including 45,X (n=8), mosaicism
(n=11), and 46,XY (n=1). Detection of a Y chromosome mandates
the surgical removal of the streak gonad as soon as possible because
of their high likelihood of being the source of a malignancy after pu-
berty [10,11]. In the case of 46,XY (Swyer syndrome) case, gonadec-
tomy was performed immediately after diagnosis. Eight cases had a
normal karyotype; however in 9 cases a karyotype analysis was not
performed. A number of the patients with primary amenorrhea were
young fertile women under the age 20. Where appropriate, either the
correction of any anatomic abnormality or a gonadectomy, perform-
ed based on the results of karyotyping, should be considered in such
cases. Karyotype analysis should be performed if there are grounds
for suspecting that the patient is not genetically female.

The findings of the present study are quite consistent with Reindol-
lar et al. [12], which showed that the most common cause of amen-
orrhea in the American population was gonadal dysgenesis (48.5%).
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(e.g., Turner syndrome) or anatomic abnormalities (e.g., Miillerian
agenesis). However, Tanmahasamut et al. [4] noted that Mllerian
agenesis was the most prevalent cause in primary amenorrhea in
Thailand. They reported that the three most common causes of pri-
mary amenorrhea were Miillerian agenesis (39.7%), gonadal dysgen-
esis (35.3%), and hypogonadotropic hypogonadism (9.2%). There
was some limitation in that this study was conducted in a single ter-
tiary care hospital, which would have been affected by a referral pat-
tern, but it is the largest case series of primary amenorrhea published
yetin Asia.

As reported by the American Society of Reproductive Medicine
Practice Committee in 2008 [7], the four most common causes of
amenorrhea were polycystic ovary syndrome, followed by hypotha-
lamic amenorrhea, ovarian failure, and hyperprolactinemia.

Compatible with western studies, secondary amenorrhea was most
often due to PCOS in our center. According to the revised Rotterdam
2003 criteria [13], PCOS is diagnosed if two of the following are pres-
ent: clinical and biochemical signs of hyperandrogenism, oligo- or
anovulation, and polycystic ovaries on ultrasonography. Other etiolo-
gies, such as congenital adrenal hyperplasia, androgen-secreting tu-
mor, and Cushing syndrome, must be excluded. Before the Rotter-
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dam 2003 criteria, despite the lack of consensus, we diagnosed PCOS
according to the following criteria; chronic anovulation and clinical
and/or biochemical signs of hyperandrogenism, and exclusion of
other etiologies.

The prevalence of an abnormal karyotype in POl of secondary ame-
norrhea appeared low compared with cases of gonadal failure caus-
ing primary amenorrhea. Most of the causes related to POl were idio-
pathic, and they were attributed to chemotherapeutic agents, ovari-
an operations and autoimmune disease. The patients with autoim-
mune disease including systemic lupus erythematosus or autoim-
mune thyroiditis were referred from rheumatology. These patients
did not have other causes of amenorrhea besides their imunologic
problems. Immunologic tests were not performed on all of the pa-
tients with POL.

Many reproductive disorders appear to be related to nutritional sta-
tus. In Table 3, nutrition-related hypothalamic causes of amenorrhea
include severe weight loss, dieting, and eating disorders, such as an-
orexia nervosa and bulimia nervosa, in which the starved conditions
leads to menstrual and fertility abnormalities. Women with function-
al hypothalamic amenorrhea have reduced central GnRH, resulting
in low FSH and LH levels and thus amenorrhea. Recently, an increase
in the prevalence of nutrition-related amenorrhea was reported, per-
haps due to socio-cultural influences that focus on body image and
weight in young women [14,15].

The present study was a retrospective chart review and it therefore
had some limitations. For example, information regarding the cause
of the amenorrhea could, in some cases, only be partially analyzed
due to an insufficient patient work-up. In addition, some patients did
not undergo karyotyping. Furher well designed prospective studies
are needed to compensate for these problems.

Furthermore, this study was conducted in a tertiary-care hospital,
which implies differences in referral patterns compared to other cen-
ters. Thus, patients with the MRKH syndrome or Miillerian agenesis
were referred to our center for surgery, perhaps explaining why a former
comprised the frequent cause of primary amenorrhea in our series.

In conclusion, the present study is the largest case series in Asia to
examine women with amenorrhea. The proportions of the various
causes of primary and secondary amenorrhea determined in our study
were often different from those reported in the largest western stud-
ies and other Asian studies. Thus, ethnic, environmental, and genetic
factors appear to play a role in the development of amenorrhea.
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