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비정상자궁출혈이 있는 청소년기 여성에서 빈혈을 예측할 수 있는
자궁내막 두께의 유용성
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Background: Immaturity of the endocrine system that controls the normal menstrual cycle frequently results in abnormal uterine bleeding (AUB) and elicits anemia in adolescent girls. This study was conducted to assess the predictive value of endometrial thickness (ET) for anemia in adolescent girls with AUB.
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Methods: A retrospective chart review was performed for a cohort of adolescents (12-18
years old) with AUB who presented over a 10-year period. Complete blood count and
ultrasonographic data of 115 adolescent girls with AUB were analyzed. Subjects were
classified according to ET as group I (ET ＜11 mm) and group II (≥11 mm), and the
incidence of anemia was compared. Subjects were also classified according to age as
group Y (12-15 years old of age) and group O (16-18 yr), and ET, hemoglobin (Hb),
and incidence of anemia were compared.
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Results: The incidence of anemia in all subjects was 67.8% and was significantly higher
in group II than in group I (P＜0.001). The incidence of severe anemia was 56.9% in
group II, which was higher than in group I (P=0.039). The incidence of anemia was
not significantly different between groups Y and O. However, the incidence of severe
anemia was significantly higher in group Y than in group O (P=0.001).
Conclusion: AUB can result in severe anemia in adolescent girls particularly those who
are close to menarche or have a thick endometrium. Early supervision of AUB is required
in order to avoid anemia in adolescent girls with AUB.
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pecially enhances the risk in those who are vulnerable to
anemia due to a growth spurt or inadequate dietary habits

Introduction

[1,2]. Menstruation in adolescent girls, especially in the first
Anemia, a common health problem in adolescent girls,

2 to 5 years after menarche, is usually anovulatory due to

can result from blood loss during menstruation, which es-

immaturity of the hypothalamic-pituitary-ovarian axis
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(H-P-O axis) [3,4]. This immaturity causes improper positive

the direction of a gynecologist using a Philips HDI 5000

feedback of estradiol to luteinizing hormone, making men-

ultrasound (Philips Medical System, Bothell, WA). ET was

strual cycles monophasic (proliferative). The unopposed

measured in the sagittal plane of the uterus at the thickest

ovarian estrogen induces thickening of the endometrium

part near the fundus. The measurement included both en-

and the thick endometrium cannot be maintained due to

dometrial layers, from the basal layer of the anterior uterine

lack of progesterone [5]. The thick endometrium is shed

wall to the basal layer of the posterior uterine wall, exclud-

suddenly, resulting in heavy menstrual bleeding. On the

ing any fluid in the uterine cavity. Measurements were per-

other hand, in menstruation 5-6 years after menarche, se-

formed three times and the mean of the results was re-

cretion of progesterone may be inadequate to maintain the

corded for each patient.

endometrium due to dysfunction of the H-P-O axis [6].
Incomplete shedding of the unstable endometrium lasts for

1) Definition of anemia

a long time and the menstruation cycle is irregular. Long

The severity of bleeding was estimated by Hb level.

and frequent menstruation also increases blood loss [3].

Anemia was defined as Hb ＜12 g/dL. Hb less than 9 g/dL

Abnormal uterine bleeding (AUB), (either heavy menstrual

was defined as severe anemia and 9≤Hb＜12 g/dL as mod-

bleeding or/and inter-menstrual bleeding) can cause blood

erate anemia.

loss and eventually anemia.
This study was conducted to clarify the predictive value

2) ET measurement and classification

of endometrial thickness (ET) for the severity of anemia.

ET more than or equal to 11 mm was considered in-

In addition, analysis and classification of subjects was per-

creased [7]. Eligible patients were divided into groups

formed in order to assess the effect of age on ET and se-

based on ET: Group I (ET ＜11 mm) and Group II (ET

verity of anemia.

≥11 mm).

Materials and Methods

3) Classification of subjects by age
Subjects were classified into two groups according to age

This is a retrospective analytic study consisting of a chart

to estimate the difference in ET and the degree of anemia

review, laboratory tests, and ultrasonographic data of pa-

with age. Group Y included 12-15 years old girls of age

tients who visited the departments of Pediatrics and

and Group O included 16-18 years old girls.

Obstetrics/Gynecology, Gil Hospital, Gachon University in
Incheon, Korea for AUB between January 2005 and August

4) Statistics

2015. Adolescent girls between the ages of 12 and 18

Values are reported as mean±standard deviation and

(ethnically Korean) who underwent diagnostic workup, in-

range. All statistical analyses were performed using SPSS

cluding complete blood cell count and ultrasonography of

ver. 18 (SPSS Inc., Chicago, IL). Data were analyzed using

pelvic organs for AUB, were enrolled in the study. AUB

student t-test and chi-square test for paired samples. A

due to organic pelvic disease, endocrine disease, or hema-

P-value of ＜0.05 was considered to indicate statistical
significance.

tologic disease was excluded from this study. Following approval of this study by the Ethics Committee in March 2014,
the inclusive medical records at Gil Hospital were
reviewed. A database was created to include patient’s age,
hemoglobin (Hb), and ultrasonographic findings of ovarian

Results
1) Patients enrolled and clinical characteristics

volume, ET, uterine length, and uterine volume obtained

Our study cohort consisted of 115 girls with a diagnosis

through a trans-rectal approach. Trans-rectal sonography

of AUB without organic or hematologic disorders. The

was performed by a single experienced sonographer under

mean age of the subjects was 15.5±2.0 years with a range
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of 12 to 18 years. The mean ET was 11.1±5.3 mm with

higher in group II (86.3%) than in group I (53.1%) (P

a range of 3.0 to 27.4 mm. The mean Hb was 9.4±3.1

＜0.001). The proportion of severe anemia was also sig-

g/dL with a range of 4.5 to 13.8 g/dL, mean corpuscular

nificantly higher in group II (56.9%) than in group I

volume (MCV) was 76.9±11.0 fL, and mean corpuscular

(37.5%) (P=0.039).

hemoglobin (MCH) was 24.3±5.3 pg. Among 115 subjects,
78 girls (67.8%) had anemia and 53 girls (46.1%) had severe anemia (Table 1).

4) ET and value of Hb according to age
Fig. 3A shows the ET distribution in groups Y and O.
ET was thicker in group Y than in group O, 11.9±5.6 vs.

2) Value of Hb according to ET

10.2±4.9 mm, respectively, but without statistical sig-

Fig. 1A shows the Hb distributions of groups I and II.

nificance (P=0.131) (Fig. 3B). Fig. 4A shows the Hb dis-

Significantly lower Hb was observed in group II than in

tribution in groups Y and O. Significantly lower Hb was

group I, 8.5±2.8 vs. 10.1±3.1 mg/dL, respectively (P=

observed in group Y than in group O, 8.3±3.1 vs.

0.005) (Fig. 1B).

10.3±2.7 g/dL, respectively (P＜0.001) (Fig. 4B).

3) Severity of anemia according to ET

5) Severity of anemia according to age

Fig. 2 shows the proportion of anemia was significantly

As shown in Fig. 5, the incidence of anemia was higher

Table 1. Clinical characteristics of subjects
N=115

Value (mean±SD)

Range

Age (yr)
ET (mm)
Hb (mg/dL)
MCV (fL)
MCH (pg)
Number of anemia (%)
Severe (＜9 g/dL)
Moderate (9≤Hb＜12 g/dL)
Total

15.5±2.0
11.1±5.3
9.4±3.1
76.9±11.0
24.3±5.3

12-18
3.0-27.4
4.5-13.8
78-102
25-35

53/115 (46.1%)
25/115 (21.7%)
78/115 (67.8%)

N/A

ET, endometrial thickness; NA, not available; SD, standard
deviation; Hb, hemoglobin; MCV, mean corpuscular volume;
MCH, mean corpuscular hemoglobin.

Fig. 2. Incidence of anemia in groups I and II.

Fig. 1. Hb distribution according to endometrial thickness (A) and mean Hb in groups I and II (B).
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Fig. 3. Age distribution of endometrial thickness (A) and mean endometrial thickness in groups Y and O (B).

Fig. 4. Hb distribution according to age group (A) and mean Hb in groups Y and O (B).

group 0, 63.5% vs. 31.7%, respectively (P=0.001).

Discussion
The proliferative endometrium within the uterus is generated in response to gonadal hormones and is released cyclically in a process known as menstruation. In females,
menstrual blood loss due to heavy menstrual bleeding (＞80
mL/cycle) or/and intermenstrual bleeding is a significant
risk factor of anemia, mainly iron deficiency anemia [8], alFig. 5. Incidence of anemia in groups Y and O.

though the clinical utility of the criterion for the heavy menstruation as over 80 mL/cycle is questionable [9,10]. The endometrium, the most dynamic component of the uterus, re-

in group Y (76.9%) than in group O (60.3%), but without

sponds and changes according to classical gonadal hor-

statistical significance (P=0.058). However, the incidence of

mone signals. Two-thirds of the functioning endometrium

severe anemia was significantly higher in group Y than in

is lost during menstruation. If the endometrium is thick for
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any reason, the amount of menstrual fluid could thus

younger girls (close to menarche) than in older girls, how-

increase. Therefore, heavy menstruation due to a thick en-

ever, there was no statistical difference in the incidence of

dometrium could be a causative factor of anemia and the

anemia. Inclusion of girls who experienced menarche just

degree of ET could be related to the degree of anemia.

a few months prior to this study might explain why the

Thick endometrium is relatively frequent in adolescent girls

incidence of anemia was not different. Our data also show

and is the basic cause of AUB due to immaturity in main-

that severe anemia is more common in younger girls and

taining the gonadal hormone balance [11]. In addition, AUB

moderate anemia is more common in older girls. We guess

can

the

that AUB in girls close to menarche results in abrupt heavy

endometrium. Two types of AUB are defined in adolescents

uterine bleeding and there is not enough time to compen-

based on the passage of time from menarche. During the

sate for the anemia in this period. On the other hand, older

first 2 to 5 years after menarche, most menstrual cycles are

girls may have relatively adequate time to compensate for

anovulatory because of the immaturity of the H-P-O axis.

anemia, making the moderate form of anemia more

The immature working axis brings improper positive feed-

common. These results suggest that early management of

back of estradiol to luteinizing hormone, making the men-

girls with AUB close to menarche should be recommended

strual cycle monophasic (proliferative) and anovulatory [5].

for prevention of anemia to avoid negative effects on

Under these conditions, the endometrium is generally con-

health-related quality of life and school performance.

occur

due

to

improper

maintenance

of

sidered to be thick. On the other hand, during the period

This study has important limitations, stemming mainly

of 5-6 years after menarche, the pathophysiology of AUB

from its small sample size and the difficulty of measuring

is somewhat different. Here, progesterone may not work

ET at the same menstrual phase for each patient. In addi-

properly due to dysfunction of the H-P-O axis. AUB with

tion, we only investigated girls who visited the hospital for

these underlying conditions usually accompanies ovulation

heavy vaginal bleeding, therefore the incidence of anemia

and is the result of incomplete shedding of an unstable

in this study could be higher than the actual incidence.

endometrium.

Inclusion of patients with minor vaginal bleeding would

In our study, the endometrium of adolescent girls with

presumably result in a lower incidence of anemia.

AUB was thick; the average ET was more than 11 mm and

In conclusion, AUB can elicit severe anemia in adoles-

44.3% of subjects had ET more than 11 mm. In our analy-

cent girls, particularly girls close to menarche or with a

sis, thick endometrium appears to be associated with high

thicker endometrium. Early management of AUB that in-

anemia occurrence. In addition, over 85% of patients with

cludes iron therapy is required to prevent anemia and to

thick endometrium (more than 11 mm) had anemia.

promote a healthier life in adolescent girls.

Therefore, this study highlights the higher incidence of anemia in AUB, especially in the patients with thick endome-
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