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Abstract

Objectives: Vaginal bleeding is a common symptom of
uterine intracavitary pathologies in perimenopausal and
postmenopausal women, which leads to anemia. How-
ever, findings regarding the relationship between he-
moglobin level and sonographic parameters remain
limited. The aim of this study was (1) to investigate the
histopathological findings of uterine intracavitary pa-
thologies, hemoglobin concentrations and basic sono-
graphic parameters, and (2) to evaluate their correlation
among Vietnamese women with perimenopausal and
postmenopausal bleeding.

* Corresponding address: Department of High-risk Pregnancy, Tu
Du Hospital, 284 Cong Quynh Street, Pham Ngu Lao ward, Dis-
trict 1, Ho Chi Minh city, Viet Nam.
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Methods: This was a prospective study at Hue University
Hospital and Hue Central Hospital from June 2016 to
June 2019. The study enrolled 150 women older than 40
years with abnormal uterine bleeding. All patients un-
derwent blood count testing and transvaginal ultrasound.
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Results: Moderate to severe anemia was observed at a
higher frequency in women with perimenopausal
bleeding (58.1%) than postmenopausal bleeding
(10.0%). The most common abnormality resulting in
severe anemia was endometrial hyperplasia (70.8%),
which was followed by endometrial cancer (4.2%). The
uterine size, intrauterine mass, and endometrial
thickness differed substantially between the benign and
malignant groups. The study found significantly a
weak negative correlation between hemoglobin con-
centration (g/L) and uterinelength, the anteroposterior
diameter of uterine corpus in the overall study (r =
—0.37, r = —0.32, respectively, P < 0.05); a moderate
negativecorrelation between hemoglobin concentration
and the largest diameter of intracavitary mass-shaped
lesion in the perimenopausal group (r = —0.4, P <
0.05).

Conclusion: Overall, histopathological results, hemo-
globin concentration and basic sonographic parameters
should be combined in evaluating intrauterine abnor-
malities in women with perimenopausal and post-
menopausal bleeding. Ultrasonic indices of uterine size
may be used to determine the prognosis of anemia in
uterine intracavitary pathologies. However, further
studies are needed to confirm these findings.

Keywords: Abnormal uterine bleeding; Endometrial cancer;
Perimenopause; Postmenopause; Uterine intracavitary
pathologies

© 2022 The Authors. Published by Elsevier B.V. This is an
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Introduction

The menstrual cycle is the result of the balance among
proliferation, decidualization, hemorrhage and regenera-
tion. An imbalance in any one of these stages can lead to
abnormal uterine bleeding (AUB).l AUB is defined as
abnormal menstrual flow in terms of volume, duration,
regularity or frequency. AUB occurs in one-third of
women during the reproductive period and accounts for
more than 70% of all gynecologic consultations in peri-
menopausal and postmenopausal women.” Among
AUBs, uterine intracavitary bleeding commonly has
structural causes including endometrial polyps (EP),
endometrial hyperplasia (EH), subendometrial fibroids
(EF) and endometrial cancer (EC).’

Beyond evaluation of clinical features, subclinical in-
vestigations including histopathological endpoints are
crucial in assessing perimenopausal and postmenopausal
bleeding (PMB).(”7 The level of blood loss may be neglected
or estimated inaccurately in clinical examination.®
Moreover, a complete blood count aids in determining the
exact level of anemia. Beyond laboratory assessments,
sonography is also an appropriate modality to initially

investigate the structure of the uterus.”'" Ultrasonography
has been described as giving gynecologists a second set of
eyes, because it can reveal changes in uterine size as well
as structural abnormalities in the uterine cavity.llf13
These non-invasive findings are more acceptable first-line
imaging modalities than invasive modalities such as endo-
metrial biopsy or hysteroscopy.d"]4 Moreover, some studies
have attempted to find correlations between the uterine size
or endometrial thickness and the hemoglobin (Hb)
concentration; however, the results remains limited in the
literature.'>'® If these findings are significant, clinicians
can assess the prognosis of early anemia and provide
earlier interventions, such as administration of iron for
preventing the suspected anemia afterwards. Thus, uterine
intracavitary pathologies that result in abnormal uter-
ine bleeding should be evaluated carefully with the
available tools in perimenopausal and postmenopausal
women, particularly in middle-low income countries such
as Vietnam.

Materials and Methods
Study design and population

This prospective interventional study was conducted ac-
cording to the ethics committee of our university and was
approved by our institutional review board (IRB approval
1435/Q-HYD). All patients provided written informed con-
sent to participate. This prospective interventional study was
conducted at Hue University Hospital and Hue Central
Hospital between June 2016 and June 2019.

Inclusion criteria

All women older than 40 years with complaints of
abnormal uterine bleeding were included. The patients
underwent blood count testing and evaluation of uterine
sonographic parameters including uterine length (mm),
anterior-posterior (AP) diameter of the uterine corpus
(mm), largest diameter of the uterine intracavitary mass
lesion (mm) and endometrial thickness (mm). Subse-
quently, these results were compared with the histopatho-
logical results.

Exclusion criteria

Patients with chronic anemia due to thalassemia or
hematologic malignancy, and those who had received
previous blood transfusions before blood count testing
were excluded. Patients with bleeding associated with
pregnancy, hormone replacement therapy, tamoxifen,
coagulation disorders, bleeding not originating from the
uterine cavity, abnormalities associated with the cervix,
iatrogenic bleeding and lack of information on the study
protocol were also excluded (Figure 1).

Overall, a total of 150 women, including 90 perimeno-
pausal women and 60 postmenopausal women, were
recruited and participated in this study.
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All patients underwent thorough recording of disease
history, general examination, gynecological examination,
cervical cytology (Pap smear) and Ilaboratory in-
vestigations (complete blood count (Sysmex-XP-300 and
Sysmex-XN series XN-1000 Automated Hematology
Analyzer, Japan), liver function tests, kidney function tests
and coagulation profile). Then abdominal and transvaginal
sonography was performed for all patients with a 5—
7.5 MHz endovaginal transducer and abdominal probe
(Samsung WS80A, HS70A, Korea). One of four sonogra-
phers with more than 5 years of experience was randomly
allocated to each participant. During the exploration, the
sonographer first determined the image of the uterus,
occupying 2/3 of the screen, to access the clearest image.
One of four sonographers was automatically assigned to
perform the ultrasonic scan.

Measurement of basic sonographic parameters (Figure 2)

Uterine size (mm)

The longitudinal dimension (uterine length) in sagittal
sections (the long axis) was measured from the highest fundal
point in the midline to the corresponding midline cervical
point (external os).

The AP diameter, in sagittal sections at 90° to the longi-
tudinal plane at the widest fundal dimension was measured.
This depth was measured from the anterior to the posterior
wall, perpendicular to the length in the midsagittal plane.

The width was measured in the transverse (semi-coronal)
plane from one corne to the opposite corne (maximum
width).

Endometrial thickness (mm)

The endometrium thickness depends on the menstrual
phase. ET was measured in the long axis or sagittal plane,
with the entirety of the endometrial lining through to the
endocervical canal in view. The measurement is among the
thickest echogenic areas from one basal endometrial
interface across the endometrial canal to the other basal
surface. ET measurement did not include hypoechoic
myometrium or intrauterine fluid. In the postmenstrual
period, the endometrium is particularly thin, and the basal
layer shows a single echogenic layer.

Intrauterine lesion mass (mm)

The greatest dimension of lesions was measured at the
maximum diameter (mm).

Before abdominal ultrasound, patients had full bladders;
regardless for transvaginal ultrasound, the bladder was
required to be empty. The patients lay in supine position. All
dimensions were measured at least twice to allow for
observer error, and the mean was recorded. The dimensions
were determined at their widest points and recorded in mil-
limeters (mm) to the nearest decimal.

All patients underwent interventional procedures such as
endometrial biopsy, hysteroscopy, myomectomy or hyster-
ectomy, as decided on the basis of the medical protocol
currently applied at our hospital.

Data were recorded from the patient files and classified
according to the following:

- Continuous variables included uterine parameters (uterine
length (mm), AP diameter of the uterine corpus (mm),
largest diameter of the uterine intracavitary mass lesion
(mm), endometrial thickness (mm)) and concentration of
Hb (g/l). Anemia was assessed according to the classifica-
tion of the World Health Organization in 2011 for non-
pregnant women (WHO 201 1).17

- Categorical variables included histopathological result
types, uterine intracavitary pathologies and level of
anemia.

Patients received blood transfusion if Hb < 70.0 g/l or <
80.0 g/l with symptoms of anemia.

The histopathological results were collected within 1-2
weeks after the intervention and were considered the “gold
standard” for diagnosis of uterine intracavitary pathologies.

Statistical analysis

Statistical analyses were performed in Statistical Package
for the Social Sciences (SPSS) version 20.0 (IBM Corp.,
Armonk, NY, USA), and P < 0.05 was considered statisti-
cally significant.

Spearman and Pearson’s correlation (depending on the
distribution of data) were used to determine the correlation
coefficient (r) between two variables, which ranged from —1
to +1, indicating a negative and positive correlation,
respectively. An | r | value > 0.8 indicated a strong correla-
tion, 0.4 < |r| < 0.8 indicated a moderate correlation, and | r
| < 0.4 indicated a weak correlation.

List of abbreviations

AUB, abnormal uterine bleeding; EC, endometrial can-
cer; EP, endometrial polyp; EH, endometrial hyperplasia;
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Figure 1: Study flowchart.
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26.44 mm

Figure 2: Basic measurements of uterine parameters on sonography. A: Uterine length (blue line), uterine width (yellow line), largest
diameter of uterine intracavitary mass (red line). B. Endometrial thickness (white line).

EF, sub-endometrial fibroids; PMB, postmenopausal
bleeding; UIPs, uterine intracavitary uterine pathologies.

Results

In the group of perimenopausal women, almost all cases
had benign pathology, including EH (66.7%), EP (15.6%)
and EF (13.3%). EC was observed in only 2/90 cases (2.2%).
Regarding postmenopausal women, EH had the highest rate
(51.7%) and was followed by EC (38.3%), EP (3.3%) and EF
(1.7%) (Table 1).

Table 1: Frequencies and percentages of uterine pathologies.

The mean + SD of Hb concentration in perimenopausal
women was lower than that in postmenopausal women
(99.41 + 25.13 vs 123.55 £ 12.05 g/l, p < 0.001) (Table 2).
The most common pathology causing moderate and severe
anemia was EH, at 53.1% and 70.8%, respectively. Severe
anemia was not markedly present in the EC group; the
mean Hb concentration in the EC group was 122.28 g/l
(Table 3). Uterine size on ultrasonography did not
significantly differ between the benign and malignant
groups in the overall study and in perimenopausal women
(Table 4). In contrast, the uterine size was greater in the

Pathology Perimenopause Postmenopause Total
n % n % n Y
Intracavitary Benign Polyp* 14 15.6 2 3.3 16 10.7
uterine Sub-endometrial 12 13.3 1 1.7 13 8.7
fibroma
EH" 60 66.7 30 51.7 91 60.7
Other® 2 22 3 5.0 5 33
Malignant Endometrial 2 2.2 23 38.3 25 16.6
cancer”
Total 920 100.0 60 100.0 150 100.0
Extracavitary Cervical polyp 1 1.1% 1 1.7% 2 1.3%
uterine Intramural 7.8% 3 5.0% 10 6.7%
fibroid®
Adenomyosis 0 0.0% 1 1.7% 1 0.7%
Total 8 8.9% 5 8.3% 13 8.6%

% Among EP, 13/16 cases (81.3%) were adenomatous polyps; 3/16 cases (18.7%) were fibroepithelial polyps.

> Among EH, 68/91 cases (74.7%) were hyperplasia without atypia; 23/91 cases (25.3%) were EH with atypia.

¢ Others included endometrite, endometrial hemorrhage and normal proliferative endometrium.

4 Among EC, 22/25 (88.0%) cases were adenomatous EC; 3/25 cases (12.0%) were other types. Classification grades were grade 1: 3/25
(12%), grade 2: 3/25 (12.0%) and grade 2: 3/25 (12.0%); 16 cases were not identified.

¢ We found ten cases of intramural fibroids along with intra-cavitary uterine pathology, with sizes ranging from 10 to 39 mm; the fibroid
number in one case varied from 1 to 3,and was classified by FIGO 3-6.°
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Table 2: Levels of anemia in the perimenopausal and postmenopausal bleeding groups.

Level of anemia® Bleeding group

Perimenopause Postmenopause Overall study

n % n % n %
Severe (Hb < 80 g/1) 24 26.7 0.0 24 16.0
Moderate (Hb: 80—109 g/1) 27 30.0 6 10.0 33 22.0
Mild (Hb: 110—119 g/l) 19 21.1 10 16.7 29 19.3
Normal (Hb > 120 g/l) 20 22.2 44 73.3 64 42.7
Total 920 100 60 100.0 150 100.0

# Using Chi-squared test to determine if there is a difference between the levels of anemia and intracavitary uterine pathologies: Chi-

squared test x2 = 44.96, P < 0.0001.

Table 3: Moderate and severe anemia in patients with uterine intracavitary pathology.

Intra-cavitary pathology Anemia
Severe Moderate Concentration of Hb (g/1)
Hb < 80 (g/1) Hb: 80—109 (g/1)
n % n % X + SD (minimum—maximum)
EC 1 4.2 2 6.1 122.28 £+ 17.14 (63—141)
EP 3 12.5 5 15.2 101.94 £ 26.15 (41—137)
EF 3 12.5 5 15.2 97.00 £ 22.66 (61—130)
EH 17 70.8 17 51.5 109.13 £ 24.48 (45—147)
Other® 0 0.0 4 12.1 96.00 £ 10.00 (87—110)
Total 24 100.0 32 100.0 109.07 £ 23.99 (41—147)

e Endometrial atrophy, endometritis, proliferative endometrium, etc.

EC: Endometrial cancer, EP: Endometrial polyp, EF: Endometrial fbroid,EH: Endometrial hyperplasia, SD: Standard deviation, Hb:

Hemoglobin.

Table 4: Sonographic features in the benign and malignant groups.

Size (mm) Perimenopause Postmenopause Total
Benign Malignant Benign Malignant Benign Malignant
Anterior-posterior diameter 54.7 £9.0 49.5 + 0.7 41.6 += 10.5 49.7 + 12.3 50.8 £ 11.2 49.7 £ 11.8

(corpus thickness)
X + SD min—max 54.5 £ 9.0 (34—79)
p 0.426
Longitudinal diameter 83.8 £ 13.9

(uterine length)

X £ SD minimum—maximum

70.0 £ 7.1

83.5 + 13.9 (50—129)

44.7 + 11.8 (26—74)
0.008
66.3 = 13.8

50.6 £ 11.3 (26—79)
0.665
78.7 £ 16.0

82.4 +£229 81.4 +£22.2

72.5 + 19.4 (40—140) 79.1 & 17.1 (40—140)

P 0.166 0.005 0.566
Endometrial thickness 14.20 + 7.45 22.5 £ 14.85 9.43 £+ 6.61 24.18 + 10.60 12.83 + 7.46 23.99 + 10.58
X #+ SD minimum—maximum 14.38 + 0.81 (2—39) 14.02 + 1.42 (2—46) 14.25 + 0.73 (2—46)
p 0.129 0.001 0.001
P-values from independent samples t-tests.
malignant group than the benign group in postmenopausal Discussion

women. Intrauterine mass lesions were present in 47 cases.
The largest masses were associated with submucosal
fibroids, then, with pathologies of EC, EP and EH,
respectively (Table 5).

Interestingly, we found a negative correlation between
uterine size and Hb concentration with a weak-moderate
correlation coefficient (Table 6).

Paraclinical features in women with peri- and
postmenopausal bleeding

Histopathological examination
As shown in Table 1, the most common cause of AUB in
perimenopausal and postmenopausal women was EH,



P.N. Nguyen and V.T. Nguyen 493

Table 5: Sizes of uterine intracavitary mass lesions.

Intracavitary pathology Size

X + SD (mm) Smallest (mm) Largest (mm) n
EC 44.23 £+ 20.94 10 85 13
EP 22.18 £ 11.67 4 46 14
EF 45.38 £ 25.68 14 110 13
EH 13.17 £ 4.90 8 20 7

Table 6: Correlation between hemoglobin concentrations and basic sonographic parameters.

Bleeding group

Perimenopausal r (sig. 2-

Postmenopausal r (sig. 2- Overall study r (sig. 2

Correlation between Hb and sonographic tailed) tailed) tailed)

parameters

Uterine length —0.19 (0.04) —0.19 (0.15) —0.37 (<0.01)"

Anterior-posterior diameter of uterine corpus —0.17 (0.11) —0.13 (0.33) —0.32 (<0.01)°

Largest dimension of intra-cavitary uterine mass —0.40 (0.03)" —0.11 (0.68) —0.18 (0.24)
lesion

Endometrial thickness 0.04 (0.70) —0.15 (0.28) —0.02 (0.81)

Pearson correlations are shown.
# Correlation significant at the 0.05 level (two-tailed).
® Correlation significant at the 0.01 level (two-tailed).

accounting for 60.7%, similar to findings reported by Ashour
et al. (2017) and Bhansail et al. (2017).'®"” Other common
pathologies in perimenopausal women with AUB were EP
(15.2%) and EF (13.0%). After EH, EC was the second
common pathology and was observed in approximately
38.3%, whereas EP and EF were observed in only 5%, of
women with postmenopausal bleeding. Other causes of
AUB, such as endometritis and endometrial hemorrhage,

accounted for only 4%. A difference was observed among
UIPs because of the difference in age. In postmenopausal
women, because the endometrium undergoes a long period
of exposure to risk factors, the etiology of PMB may be due
to benign, such as atrophy, endometritis or EH, but these
women show a higher percentage of malignancy than
perimenopausal women.'*™>* Because our study did not
involve clinical intervention, only patients with

139.0
135.0
132.04
129.0
126.07
123.07
120.07]
117.049
114.07
107.07
104.07
99.04
92.07
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85.07
79.07
76.0
72.09
67.07
62.24
50.07
41.04

Hemoglobine (g/dL)

1
Perimenopausal women

I
Postmenopausal women

Women with abnormal uterine bleeding

Figure 3: Mean concentration of Hb (g/l) in women with perimenopausal and postmenopausal bleeding.
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histopathological results were recruited, and these results were
compared with the ultrasound results. Participants lacking
histopathological results were excluded from the study;
therefore, endometrial atrophy and normal endometrium
were rare in the present study. Women with postmenopausal
bleeding had an EC rate of 38.3%, a value similar to those
reported by Fatima et al. in Pakistan (30.55%) and Bohiltea
et al. in Romania (30.0%).24’25 However, the incidence of EC
in our study was higher than those reported in other studies
(17.5—18.0"/0).2(”27 The different rates of EC might have
been due to differences in population characteristics, periods
and study samples. Moreover, because our hospitals are
tertiary hospitals responsible for managing cancer diseases,
the rate of EC treatment was higher than that in other
hospitals in our region. In the malignant group, the most
common type was adenocarcinoma, which accounted for
more than 80% of cases.”””® In our study, adenocarcinoma
accounted for 88% of neoplasms. In the EH group, typical
hyperplasia accounted for the majority (74.7%) of cases and
had a frequency 3-fold higher than that of atypical
hyperplasia. In a study by Bohitea et al. (2015), typical and
atypical hyperplasia accounted for 46.7% and 8.2%,
respectively.25

Hemoglobin concentration (Hb g/l) and anemia levels

According to anemia feature, the mean Hb concentration
in our study was lower than that reported by Kucur et al.
among 97 women with AUB: 109.07 + 23.99 (g/I) compared
with 117.5 £ 18.3 (g/l) (p < 0.0001).%’ This difference might
have been due to differences in race and diet. Moderate and
severe anemia were common in perimenopausal women,
accounting for 30.0% and 26.7%, respectively, in the
anemia group (Table 2). A total of 20 cases (13.3%) of
anemia required blood transfusion, with an average number
of blood units of 3.45 4+ 2.28, and a range of at least 2 units
to as many as 10 units (250 ml/unit). In women with PMB,
we observed no cases of severe anemia; 6/60 cases of
moderate anemia accounted for 10.0%, mild anemia
accounted for 16.7%, and no anemia classification
(Hb > 120 g/1) was predominant (73.3%). Notably, the
average concentration of Hb in the perimenopausal group
was 9941 g/l, compared with 123.55 g/l in the
postmenopausal group (Figure 3). This finding might have
been because perimenopausal women may be less
concerned about bleeding during their menstrual period
and may wait until symptoms are more severe before
seeking medical attention, or because the amount of blood
loss had not been properly assessed.”>"

Basic ultrasonographic parameters in women with peri- and
postmenopausal bleeding

Uterine size

The mean uterine size was smaller in postmenopausal than
perimenopausal women, a finding completely compatible with
anatomical and physiological characteristics. Although many
mass-shaped lesions were observed, the AP diameter and
uterine length in the group of perimenopausal women did not
significantly differ between benign and malignant diseases (p
> 0.05). In contrast, in women with postmenopausal bleeding,
the uterine size was significantly larger in the malignant than

the benign groups (p < 0.05). In a study by Ferrazi et al., the
mean length of the uterus in the postmenopausal group was 65
(54—78) mm, a value smaller than the 72.54 4+ 19.37 (40—140)
mm in our study.3 ! Herein, the mean AP diameter in the
postmenopausal bleeding group was 44.7 + 11.8 (26—74)
mm (Table 4).

Endometrial thickness

Endometrial thickness significantly differed between the
benign and malignant group, particularly in postmenopausal
women with vaginal bleeding (Table 4). This difference has
also been reported in other studies.'>*

Uterine intracavitary lesion mass

Regardless of the mean size of the uterine intra-cavitary
mass lesions, the largest lesions were EF (45.38 & 25.68 mm),
followed by EC (44.23 + 20.94 mm) and EP (22.18 +
11.67 mm). The smallest lesions were polypoid hyperplasia
(13.14 + 4.94 mm) (Table 5). The lesion in the malignant group
with the mean largest size was 44.23 4+ 20.94 mm, in 13 out of
25 cases of EC—more than the number of lesions in the benign
group (two cases of polyps and one case of submucosal
fibroids). This result differs from those of Yazdani et al.
(2018), which indicated no difference in uterine size between
the EC and benign group.3 3

In a study by Amreen et al. (2018), the mean polyp size was
15.29 mm.* Cogendez et al. (2015) have reported a mean
lesion size of 20.33 + 10.26 mm and mean polyp size of
15.72 + 7.39 mm. The mean subendometrial fibroid size
was 30.56 + 8.20 mm.”” Uterine fibroids are usually larger
than polyps; therefore, Tamura-Sadamori et al. have
concluded that if a lesion measures > 20 mm, it is significantly
more likely to be a subendometrial fibroid than a polyp.3 °of
sixteen cases of polyps, one case with a size of 4 mm was
neglected and was later detected by hysteroscopy. The
lesions in our study were larger than those in other studies:
the largest submucosal fibroid measurement was 110 mm,
possibly because a lack of access to health care services
resulted in late diagnosis after the development of
complications, or because, the patients allowed the tumors
to develop for a long time period because of anxiety
regarding surgery.

Correlations between paraclinical features and basic
ultrasonographic parameters

We found a weak-moderate negative correlation between
Hb concentration (g/l) and the uterine length (mm) and AP
diameter of the uterine corpus (mm) in the overall study.
Notably, we observed a moderate negative correlation be-
tween Hb concentration and uterine intra-cavitary mass le-
sions in the perimenopausal bleeding group (P < 0.05).
Interestingly, no significant correlation was observed between
anemia and endometrial thickness (mm) (Table 6 and
Figure 4). In 2006, Clancy et al. reported a positive
correlation between ET and Hb, and concluded that a
thicker endometrium is not associated with greater anemia.
However, that study enrolled only 26 premenopausal
women.”” In fact, some patients in our study had low
endometrial thickness in cases with atrophy or endometritis,
or had extrauterine lesions along with UIPs, and also had



496 Hemoglobin levels and ultrasound indices

low Hb concentrations. These findings may be explained by
ovulatory dysfunction leading to heavy menstrual bleeding
or by endometrial thickness having been measured at the
end of the menstrual period in perimenopausal women or
after the absolutely sloughing of endometrial tissue
following an uterine hemorrhage in postmenopausal
bleeding women.'

Overall, endometrial hyperplasia should be carefully
managed by clinicians to avoid progression to moderate-
severe anemia in women with perimenopausal bleeding,
and abnormal endometrium thickness is a risk factor for
endometrial cancer in women with postmenopausal
bleeding.(’i’”’38 Our study indicated no significant
correlation between Hb concentration and endometrial
thickness; however, the greater measured uterine size
appeared to be associated with lower Hb levels. In fact, a
large uterus may be accompanied by bulky fibroids, as
well as other intrauterine masses, thus leading to severe
hemorrhage and anemia.’” From a clinical perspective, a
low Hb concentration might be predicted, and iron
intake could be increased earlier to prevent anemia in
these patients. However, more data are needed to
confirm these findings.

Strengths and limitations

This study described the rate of uterine intracavitary pa-
thologies, and revealed the high prevalence of endometrial
cancer as well as features of anemia in perimenopausal and
women with postmenopausal bleeding in central Vietnam.
Ultrasonography was performed by sonographers with 5
years’ experience at tertiary referral hospitals, and the results
were analyzed on the basis of histopathological endpoints.
Therefore, the analysis was accurate. Notably, our study
found a correlation between Hb and several basic sono-
graphic parameters, which had not previously been reported
in the literature. Additionally, our findings demonstrated no
significant correlation between Hb concentration and endo-
metrial thickness. Nevertheless, this study included only
patients who underwent ultrasonic scans and histopatho-
logical examination. Bias might have been present because of
the of number of patients with vaginal bleeding without
surgical intervention who were not included in this study.
Histopathological endpoints did not include extensive anal-
ysis of subtypes of hyperplasia according to the classification
of the World Health Organization in 1994 (WHOQO9%4),
including simple hyperplasia without atypia, simple hyper-
plasia with atypia, complex hyperplasia without atypia,
complex hyperplasia with atypia as well as concise subtypes
of endometrial cancer.”’ Additional limitations include the
study’s small sample size without a control group, and
possible study bias due to different sonographic machines
and sonographers. Further data are necessary to accurately
evaluate these findings.

Conclusion

Endometrial hyperplasia is the most common cause
leading to moderate to severe anemia of intra-cavitary ab-
normalities. Uterine size, intrauterine mass and endometrial
thickness were associated with malignant lesions in the

postmenopausal bleeding group. A weak to moderately
negative correlation was observed between Hb concentration
and uterine size, but not endometrial thickness. Further
studies are needed to validate these findings.
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