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Vaginal wall thickness as potential biomarker of vaginal health.
A proposal for standardized ultrasound measurement using
three-dimensional transvaginal ultrasound
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Abstract

Vaginal wall thickness could be used as a biomarker of vaginal health. We propose a

standardized method using three-dimensional (3D) ultrasound for measuring vaginal

wall thickness. Fill the vagina with gel. Insert the endovaginal transducer into the

vagina up to the middle third. In the sagittal plane, visualizing the cervix and vaginal

fornices, capture a 3D volume of the upper third of the vagina. Using tomographic

ultrasound imaging function in the sagittal plane and the posterior vaginal fornix as

the reference obtain at least three axial planes of the vagina, separated by 1 cm.

Measure the vaginal wall thickness at a distance of 2 cm from the posterior vaginal

fornix at 12, 3, 6, and 9 o'clock. The reproducibility of measurements was high. Mea-

surements of vaginal wall thickness can be reliably performed.
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1 | INTRODUCTION

Genitourinary syndrome of menopause (GSM) is defined as “a
collection of signs and symptoms associated with estrogen deficiency

that can involve changes to the labia, introitus, vagina, clitoris, bladder,

and urethra.”1

The pathophysiology of GSM is due to a decrease in both estro-

gen and androgens.2 This chronic and progressive entity affects up to

40%–54% of postmenopausal women and 15%–19% perimenopausal

women.3,4 The diagnosis of GSM is based on the history and physical

examination findings,2,3 and it is characterized by the presence of

vaginal dryness, irritation, burning, itching, and discomfort, as well as,

urinary symptoms such as increased voiding frequency, urinary

urgency and dysuria, and sexual symptoms.2 In GSM, the vaginal epi-

thelium becomes thin and more susceptible to trauma, and the tissue

may appear dry, friable, and pale. Furthermore, this thinning will cause

the underlying connective tissue to be exposed and increase the likeli-

hood of inflammation.2–4

There are some biomarkers that are used for assessing vaginal

health, such as the measurement of the vaginal pH and the

vaginal maturation index.4 In addition, some scores have been pro-

posed for assessing vaginal atrophy such as the Vaginal Health Index4
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or the Most Bothersome Symptom Approach or the Day Impact of

Vaginal Aging questionnaire.2

As vaginal wall thinning is a real phenomenon in the GSM, ultra-

sound measurement of vaginal wall thickness has been proposed as a

potential biomarker of vaginal health. In fact, some authors have advo-

cated this measurement using ultrasound.5–11 However, we observed

that there is no standardized approach for measuring vaginal wall thick-

ness. For this reason, in the present manuscript, we aimed to propose a

standardized method using three-dimensional (3D) ultrasound for mea-

suring vaginal wall thickness by ultrasound as well as assessing the repro-

ducibility of this measurement.

2 | HOW TO MEASURE VAGINAL WALL
THICKNESS

For this study, we used a Voluson E10 equipped with a 3D volumetric

5–9 MHz endovaginal probe (RC5-9) for this study (GE Healthcare).

For measuring the vaginal wall thickness, we propose the follow-

ing standardized approach in six steps:

1. Fill the vagina with gel or use a glove's finger filled with gel to cre-

ate an acoustic window.

2. Insert the endovaginal transducer into the vagina up to the middle

third, not reaching vaginal fornices.

3. In the sagittal plane, visualizing the cervix and vaginal fornices,

open the 3D box (90�) and capture a 3D volume of the proximal

third of the vagina, including the cervical lips.

4. On the 3D volume, activate the volume contrast imaging function

and use the tomographic ultrasound imaging (TUI) function in the

sagittal plane. In the TUI image, using the posterior vaginal fornix

as the reference line, obtain at least three axial planes of the

vagina, separating each one by 1 cm (Figure 1).

5. Magnify the image by 1.5 (Figure 2)

6. Then, measure the vaginal wall thickness in the second axial plane

(at a distance of 2 cm from the posterior vaginal fornix) at 12 (lat-

eral right), 3 (posterior), 6 (lateral left), and 9 (anterior) o'clock

(Figure 2)

For assessing the reproducibility of this approach, two different

examiners performed these measurements on 10 volunteer premeno-

pausal women (mean age: 32 years old) who underwent a gynecologi-

cal ultrasound within the context of routine gynecological check-ups.

One examiner was an expert, with more than 30 years performing

gynecological ultrasound, and the other examiner was a non-expert

one, with less than 200 gynecological scans performed.

All patients gave oral informed consent. Institutional Review

Board approval was waived since gynecological ultrasound is a routine

procedure in our institution. The intra-class correlation coefficient

(ICC) was used to calculate inter-observer reproducibility.

Vaginal wall thickness could be measured in all cases using this

approach. Mean vaginal wall at 12, 3, 6, and 9 o'clock were 3.5 mm (SD:

1.0), 3.0 mm (SD: 0.9), 3.7 mm (SD: 1.3), and 3.2 mm (SD: 1.1) for Exam-

iner A and 3.6 mm (SD: 1.1), 3.1 mm (SD: 1.0), 3.8 mm (SD: 1.1), and

3.3 mm (SD: 1.1) for Examiner B. The ICC for measurements at 12, 3, 6,

and 9 o'clock were 0.896, 0.827, 0.926, and 0.963, respectively.

F IGURE 1 Tomographic ultrasound imaging showing the reference line (posterior vaginal fornix) in the sagittal plane and the three axial
planes at 1, 2, and 3 cm.
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3 | DISCUSSION

In the present manuscript, we propose a standardized method for

measuring vaginal wall thickness using 3D ultrasound. Albeit the num-

ber of patients assessed is small, we observed that the proposed

approach is feasible, can be performed in all patients and measure-

ments are reproducible.

Some authors have advocated measuring the total vaginal wall

thickness using transabdominal ultrasound in the sagittal plane using a

full bladder approach.5–7 The potential limitation of this approach is

that full bladder distension could affect vaginal wall thickness by pro-

voking an artificial thinning and due to lower resolution compared to

the transvaginal route, it could be difficult to differentiate the bladder

wall from the vaginal wall. Furthermore, no studies assessing the

repeatability of this measurement have been reported.

Panayi et al. were the first to propose the vaginal wall thickness

ultrasound measurement using the transvaginal route.8 These authors

proposed measuring the vaginal wall thickness in the sagittal plane, at

the level of three anatomical landmarks on the anterior vaginal wall

(bladder neck, apex of the bladder, and anterior fornix) and at the level

of three sites on the posterior vaginal wall (the anorectal junction, the

rectum, and the posterior fornix). These authors stated “the probe

was applied to the vaginal wall with a minimum amount of pressure

required for the probe to be in contact with the vagina. This was to

avoid a distortion or pressure effect on the measurements,” position-

ing the calipers “at the edge of the vaginal wall closest to the probe

and at the point closest to but not touching the organ adjacent to the

vaginal wall at the relevant anatomical point.” However, by doing this,

it seems difficult to avoid some kind of pressure over the vaginal wall,

and the resolution for measuring the vaginal wall, with the endovagi-

nal probe just in contact with the vagina, could be very limited for dif-

ferentiating the true limits of the vaginal wall. These authors reported

that this approach was reproducible between two observers.

Recently, Pereira et al. have compared vaginal wall thickness mea-

surements using transabdominal and transvaginal approaches.9 Inter-

estingly, these authors, in the transvaginal approach, used 40 mL of

water-based gel in the vagina for separating vaginal walls and avoiding

vaginal wall pressure with the probe. The measurements were per-

formed in the anterior and posterior vaginal walls, at the proximal

third of the vagina (anterior and posterior vaginal fornix), at the middle

third (at the transition from the proximal urethra and rectum), and at

the distal third (distal to urethra/vaginal introitus and anorectal junc-

tion). These authors observed significant differences in vaginal wall

thickness (up to 3 mm) depending on the approach used, demonstrat-

ing that both techniques could not be used interchangeably. However,

these authors did not assess inter-observer repeatability.

More recently, Ros et al. have reported a further study using a

similar approach to Pereira's method, but measuring the vaginal wall

at the four quadrants; that is, not only measuring the anterior and

posterior vaginal walls but also the right and left lateral walls.10 These

measurements were performed in the proximal third of the vagina,

“near the cervix” (it was not specified where exactly the measure-

ments were performed). These authors did not assess the inter-

observer repeatability of this approach.

Peker and Gursoy proposed the use of 3D transvaginal ultrasound

for measuring vaginal wall thickness.11 Measurements of the vaginal

F IGURE 2 Magnified tomographic ultrasound image, with volume contrast imaging function activated, showing the measurements in the
axial plane at 2 cm from the reference line. Measurements are performed at 12 h o'clock (right lateral wall), 3 h o'clock (posterior wall), 6 h o'clock
(left lateral wall), and 9 h o'clock (anterior wall). To orientate the planes, note that the sagittal plane is seen in the upper left corner of the image,
being the anterior vaginal wall on the left and the posterior vaginal wall on the right.
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wall thickness were performed at the level of the bladder neck and

the anorectal junction. However, these authors propose inserting the

probe into the vagina without gel, using a 360� endovaginal–endoanal

probe, therefore, resolution could be limited and vaginal wall pressure

cannot be avoided.

From the clinical point of view, ultrasound vaginal wall thickness

measurement could be interesting for several reasons: as an additional

tool for assessing the severity of GSM or as an objective method for

predicting or evaluating response to different types of treatments,

such as local estrogens, local dehydroepiandrosterone, selective estro-

gen receptor modulators or laser therapy.2

Our proposal for using 3D ultrasound might have the advantage

of the precise location of anatomical landmarks for making measure-

ments, which could yield a more standardized approach and more

reproducible measurements. However, our proposal has, in turn, some

limitations. Precisely, the use of 3D ultrasound as well as the use of

specific software for performing measurements are not available in all

ultrasound laboratories. Other limitations are that we just performed

measurements in 10 patients, and no other patients' clinical data, such

as parity, were taken into consideration.

In conclusion, measurements of vaginal wall thickness can be reli-

ably performed using 3D ultrasound. In this small pilot study, the

approach proposed seems to be reproducible between examiners. How-

ever, this approach needs to be validated in future studies. Furthermore,

it must be assessed whether significant differences exist, in terms of

measurements and reproducibility, between 2D and 3D approaches, as

well as if using gel within the finger glove or directly into the vagina.
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