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Abstract

Background: Abnormal uterine bleeding (AUB) is quite common, one third of women have it and there are women in whom no cause is

detected that explains it. To date no reported histological findings that justify the bleeding are published.

Objective: To describe the hitherto unknown cause of AUB, which consists of markedly abnormal vessels in the endo myometrial junction
of the uterus (EMJ) that we call Uterine Vascular Hyperplasia (UVH).

Method: 520 uteri were reviewed between October 2022 and August 2024, 39 without macroscopic alteration that justified the AUB.
Characteristically they have more than 3 vessels in balls in the EMJ, where the number of vessels, outer diameter, thickness of the vessel
wall and diameter of the lumen were evaluated. The control group (CG) of 39 uteri from cases without UAB.

Results: All cases with UAB had abnormal vessels in average number of 12.2 VS 3.0 CG, external diameter: 187 microns ((um) with UAB
VS 24.9um in the CG, the vessel lumen: 71.3um UAB VS 13.0 um of the CG, wall thickness: 57.9um UAB VS 5.9um CG, with p=
<0.0001 in all parameters.

Conclusion: It is described for the first time the finding of abnormal vessels as a possible origin of idiopathic or unknown cause of UAB
that consists of the presence of abnormal ball vessels with an increase in the quantity, size of the external diameter, wall thickness and
diameter of the lumen that compared with normal CG is between 4 to 9.8 times greater, which explains the UAB.
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Introduction

Background

Uterine abnormal bleeding (UAB) is common, approximately one
third of women worldwide have it in their reproductive age, the
reported worldwide prevalence of is between 3% and 52%
[1,2,3,4,5]. Nine main categories of UAB are defined and are
summarized in the acronym PALM-COEIN and each letter
indicates a cause: PALM: Polyp, Adenomyosis, Leiomyoma
(uterine fibroids), Malignant neoplasia, COEIN: Coagulopathy,
Ovulatory  dysfunction, Altered endometrium, latrogenic
(intrauterine devices, surgical procedures, etc.) and other unknown

causes [2]. The reason for this study is that a small group of UAB

does not have a detectable anatomical or functional cause, which
falls into the group of unknown causes (UABUC). These women
have hypermenorrhea or metrorrhagia, which is defined as very
heavy bleeding during menstruation that exceeds 80 ml per cycle,
and many have significant anemia, leading one-third of them to
undergo hysterectomy due to uncontrollable bleeding [6]. There are
many articles that comment on the clinical aspects and compare
methods to correct them [4, 5, 7, 8]; however, we did not detect any
report that mentions the histological findings in uteri that are
removed for AUBUC, either in publication in journals or as content in

gynecological pathology textbooks [9-12].
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The first case where the abnormality described was detected was

that of my daughter with a history of UAB, uncontrollable

hypermenorrhea for more than 7 years, and secondary anemia.

Treatments with hormones and other medications had no effect. A

hysterectomy was performed; the diagnosis initially made in the

hospital's pathology department did not show any alteration that

would explain the bleeding, so the uterus was thoroughly

examined. The original sections were examined and additional

serial sections of the anterior and posterior wall were also

performed, finding a large number of thick arterial vessels in balls

at the endo- myometrium junction (EMY) in a diffuse manner, as

well as an increase in the number and thickness of arterial vessels

throughout the thickness of the myometrium. Normally the radial

arteries of the myometrium are of large caliber and tortuousness

in the external third of the myometrium, they are branches of the

right and left uterine arteries that become thinner as they penetrate

the middle and internal third and towards the endometrium in a

horizontal and vertical manner that when they penetrate the

endometrium are already small arteries called spirals [6-10].

Middlelkoop [7] in a thorough review of 35 publications of cases

with normal and abnormal uterine bleeding, found that in UAB

there is an increase in the diameter of the spiral arteries in the

endometrium that conditions bleeding due to high pressure and

increased flow due to the increased diameter of the spiral arteries

compared to the diameter of cases without abnormal bleeding, all

of these publications analyze the findings in the endometrium and

none of them analyze the EMY or the immediate area of the

myometrium. However, in books and articles on pathology, this

vascular alteration in the endometrium or in hysterectomies is not

mentioned [9-12].

The objective of this work is to describe for the first time the in the
literature the abnormal increase in the number of vessels with a
larger diameter and arranged in balls at the EMY and the adjacent
area of the myometrium and which we call Uterine Vascular
Hyperplasia (UVH).

Material and methods

520 uteri (100%) received for study consecutively for any reason
between October 2022 and August 2024 were prospectively
reviewed. 39 cases (7.5%) were detected that did not

macroscopically show any alteration such as leiomyomas,

adenomyosis, polyps, hyperplasia or endometrial neoplasia that
justified the AUB. The clinical data of the 39 patients were
obtained from the request received with the tissue and the missing
data were completed through direct communication with the
surgeon, mainly age, reason for surgery, presence or absence of
anemia and whether or not there was abnormal uterine bleeding.
Two wide cuts of the anterior and posterior wall, total 4 areas of
the uterine body were made (in addition to the usual routine cuts of
the rest of the uterus) including the endometrium and the entire
thickness of the myometrium up to the serosa. The search for the
vessels was conducted at the EMY, with a 10X lens, placing the
edge of the endometrium at one end of the field and the
myometrium at the other end, (Figure 1). Sites with three or more
vessels were searched for and called a ball, the number of vessels
per ball was quantified, (Figure 1-2) and the dimension of the
affected area in the four cuts of each case, considering the largest
vessel for evaluation. The histological parameters to be considered
in the balls were the following: Three or more arterial vessels, and
in the largest one, external diameter, wall thickness and diameter
of the lumen were measured, the measurement was made in
microns with a NIKONR micrometer. The endometrial tissue was
evaluated and did not show any abnormality that justified bleeding
such as hyperplasia, polyps or adenocarcinoma and in the
myometrium leiomyomas of any size including small submucosal
ones, or adenomyosis not detected macroscopically. As a control
group, a comparison was made in 39 uteri without AUB resected
for other causes such as cervical dysplasia or carcinoma, ovarian
tumors among others, in the same time period. The data were
analyzed with the Stata v12 program (College Station, TX) and
Prism v9 (GraphPad Software Inc. Descriptive statistics and
Student's t-test were used to compare the difference between
groups in relation to the mean number of vessels per ball, vessel
diameter, vascular lumen diameter and vascular wall thickness. A
p-value <0.05 was considered statistically significant.

All applications complied with the authorization to proceed with
the study and use of the report and data submitted for research and
publication purposes. The personal data of the patients were kept
anonymous. The work was approved by an ethics committee.
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Figure 1: Panoramic in A and B of the endomyometrium junction, in A the endometrium is in the lower right part and in B in the entire lower
part, A in 4X and B 10X. In both with UVH, in A 26 vessels, in B 8 vessels.

Figure 2: In A-D in 10X panoramic view, balls with large diameter vessels and thick walls. In A, C and D you can see the vessels with a

wall thicker than their lumen and in B the wall is thick and the lumen wide.
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Figure 3: A-D in detail 40X, vessels increased in number and large outer diameter, with thick walls, in C the vessels with walls thicker than
their lumen. In A, B and D the wall is less thick and the lumen wide.

Figure 4: A: Basal layer of the endometrium 10X, with ball of abnormal vessels in number and diameter, as well as a wide lumen. B 10X
also balls with abundant thick vessels and wide lumen that penetrate the inner third of endometrium. C: Compare with normal vessels in

number and diameter of a case without UAB.

Figure 5: A and B Normal vessels in the EMY, they are small in external diameter and in their lumen, there are only 3 vessels per ball.
Compare diameters with Figures 1 to 3
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Results

The 39 cases, had an average age of 40.3 years, (28 to 52 years),

all patients had UAB, between 6 months to 5 years, table 3, with

an average of 2.5 years. All showed anemia that could be well

documented in 15 of them, with Hb values between 6 and 10 g.

Table 3. In the microscopic study, between 2 and 9 balls of vessels

were found with average 3.1 vessel per ball. There were an average

of 12.2 balls in the 4 sections (minimum 2, maximum 30) (Figures

3, 4) that covered an area of 1.46 mm in the 4 sections. In each ball

there were between 3 to 30 vessels with an average of 12.2. The

Table 1: Characteristics Of Endomiometrial Blood Vessels In Hvu Cases

measurements of the largest diameter vessel evaluated in each case
were: external diameter 187 microns (um) with AUB VS 24.9um,
of CG, the vessel lumen: 71.3pum UAB VS 13.0 um of CG, wall
thickness: 57.9um, AUB VS 59um, of CG with p-value =
<0.001, see table 1, finding a notable increase in all these
parameters compared to normal cases (Figure 5), summarized in
Table 2. In 27 cases (69.2%) the vessels entered the endometrium,

and, in the rest, they were at the EMY..

Case Vassels Vessel Vessel Lumen | Vessel Wall
Per-Ball External Diameter Mm | Thickness
Diameter Mm Mm
N1 2 60 38 11
N2 3 22 13 4.5
N3 5 24 16 4
N4 3 18 9 4.5
N5 1 24 12 6
NG 3 18 8 5
N7 12 24 14 5
N8 1 36 24 6
N9 1 25 13 6
N10 3 12 4 4
N11 4 12 3 4.5
N12 1 29 17 6
N13 1 8 2 3
N14 2 36 9 13
HV1 15 130 45 42
HV2 15 280 16 132
HV3 16 480 230 125
HV4 23 168 72 48
HV5 22 108 32 38
HV6 16 120 48 36
HV7 9 216 72 72
HVE8 12 132 70 31
HV9 11 136 26 95
HV10 5 192 48 72
HV11 12 194 26 84
HV12 15 211 121 45
HV13 10 192 96 48
HV14 6 72 36 24
HV15 6 136 36 38
HV16 5 156 28 64
HV17 5 194 18 88
HV18 5 153 73 40
HV19 14 172 24 74
HV20 30 260 66 97
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HV21 4 120 94 13
HV22 20 204 94 35
HV23 12 144 20 62
HV24 5 228 108 60
Hv25 |10 336 16 160
HV26 18 144 48 48
HV27 17 150 40 55
HV28 11 145 73 36
HV29 22 110 62 24
Hv30 |8 205 25 90
HV31 12 136 40 48
HV32 23 168 64 52
HV33 5 124 52 36
HV34 16 124 66 29
HV35 9 180 116 32
HV36 |7 220 60 80
HV37 8 225 95 65
HV38 9 350 260 45
HV39 8 300 265 35
N= Control Group; UVH= Uterine vascular Hiperplasia
vascular

Table 2: Comparison between groups by blood vessel characteristics.

Vessel
Vessel lumen | Vessel wall
Group external )
) diameter pm | thickness pm
diameter pm
Control 3.0 24.9 13.0 59
(n=14)
Hiperplasia | 12.2 187.6 713 57.9
(n=39)
Valor p* <0.0001”* | <0.0001® 0.0007¢ <0.0001°
*t Student tes non paired : A) t (51) =5.2481, p<0.0001; B) t (51) =7.6722,
p<0.0001; C) t (51) =3.5921, p=0.0007 ; D) t (51) =6.1894, p<0.0001.

Table 3: Clinical data

Case Age |UAB |Evolution |Anemia
number time years |g/dl *
1 28 Yes 3 Yes

2 45 Yes 5 9

3 38 Yes 3 8.8

4 42 Yes 2 Yes

5 29 Yes 3 Yes

6 32 Yes 1 Yes

7 44 Yes 3 10

8 45 Yes 15 Yes

9 42 Yes 2 11

10 38 | Yes 1 8

11 35 Yes 2 10
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* Data mentioned without precise Hg measure.

Discussion

During menstruation, hormones are those that regulate the cycle,
estrogens creating the proliferative phase and progesterone the
secretory phase, the proliferation of spiral vessels that nourish the
endometrium are small and barely visible in the proliferative phase
and are thicker and in greater number in the secretory phase. When
the action of progesterone in the spiral arteries ceases, blood flow
decreases, causing menstruation due to a set of widely described
physiological events [6] with detachment of the superficial layers,
leaving the basal layer. Bleeding stops due to constriction of the
arteries with thrombosis and by the action of the estrogens of the
new cycle [6].

Middelkoop in 2023 [7] in a thorough systematic review of the
literature on the causes of AUB in the endometrium of women with
and without abnormal bleeding found that in cases with UAB the
average diameter of the spiral arteries is 9.3 microns compared to
3.6 microns in endometrium's of women without abnormal

bleeding and the diameter of the lumen is also larger, 2.7 microns

VS 1.2 microns with UAB, they also find the endothelial cell layer
incomplete, compared to women without abnormal bleeding. The
results of the increased diameter showed that the flow was much
higher in women with AUB that did not allow vasoconstriction,
thus explaining the metrorrhagia. In this review, several
angiogenesis factors are analyzed and found some contradictory
results on their correlation with the number of vessels and their
diameter. This review was only in endometrium samples, so the
EMY vessels were not studied. The results in our cases show
(Table 1) number of vessels per ball 12.2, average vessel diameter
is 187.6 microns, the vessel lumen 71.3 microns and the vessel wall
thickness 57.9 microns, comparing the same data in controls
without SUA with less than 3 vessels, external diameter of the
vessel in microns was 24.9, vessel lumen 13 and vessel wall
thickness 5.9. p analysis was <0.0001 which is remarkably
significant and shows that in women with UAB compared to CG

the number of vessels is 4 times greater, the diameter is 7.5 times
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greater, the vessel lumen 5.4 times greater and the vessel wall
thickness is 9.8 times greater Table 2. There are no data in the
literature that assess these findings in EMY in specimens from
hysterectomies for any cause.

The literature review on abnormal vessels in the uterus only shows
arteriovenous fistulas or uterine vascular malformations that have
abnormal vessels throughout the thickness of the myometrium and
extend to the serosa and Fallopian tubes, nothing is mentioned
about alterations in vessels at the EMY [12-16].

According to the studies that show the frequency of known and
unknown causes according to the PALM-COEIN classification, the
unknown causes range between 45.9% (Hall [13]) and 12.4%
(Ansari[8]). It is possible that this group includes UAB, which in
our case series has a frequency of 7.5% (39/520). UVH is not
independent of the findings in the endometrium already mentioned,
since the arteries that feed the endometrium originate from the
myometrium and correlate with the findings in the measurements
of the vessels of Mintz [15] and ours in the UAB and should give
rise to new studies with a comprehensive approach to explain the

UAB more adequately.
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