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A novel pelvic magnetic resonance imaging
measurement for pelvic organ prolapse evaluation
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Jianliu Wang, MD

BACKGROUND: Pelvic magnetic resonance imaging has been proven analysis was performed to identify and quantify the strength of the as-
effective for quantifying the extent of prolapse. The pubococcygeal line is

used universally as a reference line in measuring pelvic organ prolapse;

however, it focuses solely on 3 lowest points in the anterior, middle, and

posterior pelvic compartments, without taking into account other pelvic

floor structures and their interactions.

OBJECTIVE: This study aimed to introduce and validate the area under
the pubococcygeal line, a novel measurement method for evaluating pelvic

organ prolapse, to examine its correlation with clinical Pelvic Organ Prolapse

Quantification staging, and assess its reliability across different raters.

STUDY DESIGN: This study recruited 225 women who underwent

evaluations involving both magnetic resonance imaging measurements

and clinical Pelvic Organ Prolapse Quantification staging. A comprehen-

sive statistical approach involving descriptive analysis, correlation anal-

ysis, reliability assessment, and ordinal logistic regression analysis was

adopted to evaluate the applicability and reliability of the area under the

pubococcygeal line measurement.

RESULTS: Analysis of participant characteristics across different Pelvic
Organ Prolapse Quantification stages revealed a significant association

between increased values of the area under the pubococcygeal line and

severity of Pelvic Organ Prolapse Quantification staging. Correlation
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sociations between the variables. The area under the pubococcygeal line

showed a strong positive correlation with Pelvic Organ Prolapse Quanti-

fication stages (Spearman’s r¼0.878, P<.001), outperforming the

pubococcygeal line grades (Spearman’s r¼0.777, P<.001). Reliability

assessments yielded excellent intra- and interrater reliability, with intra-

class correlation coefficient values of 0.980 and 0.906, respectively.

Ordinal logistic regression analysis was used to determine the association

between these variables and pelvic organ prolapse severity, highlighting

significant associations between the area under the pubococcygeal line

and Pelvic Organ Prolapse Quantification stages.

CONCLUSION: The area under the pubococcygeal line measurement
method is a novel and comprehensive magnetic resonance imaging

technique for evaluating pelvic organ prolapse. This method strongly

correlates with clinical Pelvic Organ Prolapse Quantification stages and

exhibits excellent intra- and interrater reliability, holding a potential for

enhanced diagnostic accuracy, optimized treatment strategies, and

improved patient outcomes.
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Introduction
Pelvic organ prolapse (POP) is a gyne-
cological condition characterized by the
herniation of pelvic organs into the va-
gina, primarily due to weakness or tears
in the pelvic floor muscles and connec-
tive tissues.1 POP is prevalent among
individuals aged over 50 years, and its
prevalence is expected to increase with
population aging,2 substantially dimin-
ishing the quality of life. Patients typi-
cally present with symptoms ranging
frompelvic pain and pressure to urinary/
fecal incontinence and defecatory
dysfunction.
In urogynecology, the Pelvic Organ
Prolapse Quantification (POP-Q) is
considered the standard clinical method
for measuring the extent of POP.3

Nonetheless, the involved organs and
site of prolapse are frequently mis-
identified when the condition is diag-
nosed based on clinical examination
alone, leading to a high number of failed
interventions.4 Therefore, accurate
assessment of the degree of POP and
quantitative analysis of the extent of
prolapse are crucial for effective treat-
ment and improved outcomes in clinical
counseling and surgical planning.
Magnetic resonance imaging (MRI)

allows for the visualization of all 3 pelvic
compartments involved in POP and has
proven to be a reliable technique for
accurately determining the location and
extent of pelvic injuries.5 Various staging
methods and reference lines on MRI
have been proposed for the evaluation of
POP; however, they yield mixed con-
clusions and lack consensus in the field.
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Among the methods, the pubococcygeal
line (PCL), which is drawn from the
inferior border of the pubic symphysis to
the last coccygeal joint, is the most
commonly utilized.6,7 Grading is often
based on all 3 pelvic compartment points
simultaneously. However, the bones,
muscles, ligaments, and organs at the
base of the pelvic floor work together
through complex interactions to form
supporting structures. Thus, the use of
reference point locations alone may not
accurately represent the state of prolapse.
Furthermore, the correlation between
clinical and MRI staging has been re-
ported to be poor,8,9 while other studies
have shown a relatively good correla-
tion.10,11 This discrepancy underscores
the need for further comprehensive
research to devise an improved MRI
methodology. Previous studies have
explored area-based measurements for
specific pelvic structures,12,13 a compre-
hensive approach encompassing all
compartments is still lacking.
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Why was this study conducted?
This study was conducted to introduce and validate a novel magnetic resonance
imaging (MRI) measurement method, the area under the pubococcygeal line
(AUPCL), for evaluating pelvic organ prolapse. It aimed to examine its correla-
tionwith clinical Pelvic Organ Prolapse Quantification (POP-Q) stages and assess
its reliability across different raters.

Key findings
AUPCL was strongly correlated with clinical POP-Q stages, outperforming the
pubococcygeal line grading method and exhibited excellent intra- and interrater
reliability.

What does this add to what is known?
This adds a novel and comprehensive MRI technique for evaluating pelvic organ
prolapse, which holds potential for enhanced diagnostic accuracy, optimized
treatment strategies, and improved patient outcomes.
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The present study aimed to introduce
the entire pelvic area under the pubo-
coccygeal line (AUPCL), a novel pelvic
MRI measurement method for evalu-
ating POP, to investigate the correlation
of this parameter with POP-Q staging,
and assess its intra- and interrater reli-
ability. The AUPCL represents the area
occupied by the pelvic floor organs, and
its boundaries are defined by the PCL,
perineal floor, and levator plate.

Materials and methods
This cross-sectional study with pro-
spective recruitment included 225
women with and without POP at Peking
University People’s Hospital (IRB num-
ber: 2020PHB092-01). This sample size
was determined based on statistical po-
wer calculations and to allow for po-
tential subgroup analyses. The study is
part of a larger research project aimed at
developing and validating comprehen-
sive imaging techniques for better
assessment and treatment planning in
pelvic organ prolapse. Adult women
willing to undergo both clinical pelvic
examination and pelvic MRI were
included in this study. Prior to the MRI
procedure, all participants were inter-
viewed and underwent a physical ex-
amination for prolapse by an
experienced gynecologist specializing in
POP. The participants were categorized
according to POP-Q examinations,
which ranged from stages 0 to IV.14
383.e2 American Journal of Obstetrics & Gynecol
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Patients who had a history of hysterec-
tomy, previously underwent surgery for
prolapse, or had contraindications to
MRI were excluded. Written informed
consent was obtained from all study
participants.
MRI examinations were performed

with the participants in the supine posi-
tion using a 3-T scanner (Philips NV,
Netherlands) and a torso coil located
around their pelvis. The participants
were instructed to void their bladders
before the procedure to prevent
discomfort during straining. An ultra-
sound gel was introduced into the vagina
to enhance the contrast. For the thin-
section anatomical evaluation, the MRI
protocol included T2-weighted turbo
spin-echo sequences in the sagittal planes
(repetition time, 3072 ms; echo time,
70 ms; slice thickness, 4 mm; gap, 1 mm;
field of view, 24�24 cm; and matrix,
344�262). For the dynamic study, a
single-shot fast spin-echo sequence in
the sagittal plane was applied (repetition
time, 805 ms; echo time, 74 ms; slice
thickness, 4 mm; gap, 1 mm; field of
view, 24�24 cm; matrix, 268�140)
during the maximal Valsalva maneuver.
The participants were prompted to exert
force to simulate prolapse, as observed in
the clinical POP-Q examination. This
strain was maintained for approximately
15 seconds to obtain strain-and-hold
images of maximal prolapse. All ac-
quired data were converted into the
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DICOM format and subsequently
analyzed using the RadiAnt DICOM
Viewer version 2023.1 (Medixant,
Poland). Image analysis focused on the
midsagittal image captured during
maximal prolapse. Two independent
fellowship-trained raters, who were
blinded to the patient symptoms and
physical examination results, indepen-
dently carried out the imaging in-
terpretations and measurements. Each
rater had extensive experience in pelvic
floor compartment assessments.

The PCL was defined as a straight line
drawn from the inferior border of the
pubic symphysis to the last visible
coccygeal joint on the midsagittal MRI
image. Upon PCL identification, the
distance from each reference point
perpendicular to the PCL at maximum
strain was measured.15 Based on estab-
lished literature and expert consensus
recommendations, the reference point
was defined as the inferior aspect of the
bladder base in the anterior compart-
ment, the anterior cervical lip in the
middle compartment, and the anterior
aspect of the anorectal junction in the
posterior compartment (Figure 1, A).
The measurements obtained during the
maximal Valsalva maneuver were used
for prolapse grading.16,17 PCL-measured
values above and below the PCL were
labeled with minus and plus signs,
respectively. POP grading based on the
PCL followed the rule5: grade 0, up
to þ1 cm below the PCL; grade 1, þ1
to þ3 cm below the PCL; grade 2, þ3
to þ6 cm below the PCL; and grade 3,
more than þ6 cm below the PCL.
Considering that the stages of POP-Q
system measurement are based on the
most distal portion of descent in the
anterior, middle, and posterior com-
partments, a similar principle of
comprehensive assessment was adopted
in this study, which yielded an overall
prolapse grade using the PCL staging
system.

Typically, the anterior, middle, and
posterior pelvic floor sections drop
abnormally to varying degrees during
maximum strain in patients with POP,
with a balloon-like descent of the peri-
neum a few centimeters below the PCL18

(Figure 1, B and C). In this study, we
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FIGURE 1
Midsagittal MRI of normal pelvic floor and POP during maximum strain

Midsagittal-plane MRI in a healthy participant (A) and a patient with POP (B, C) during maximum
strain. A, The PCL (blue dashed line) and the reference points of 3 pelvic compartments (red dot) are
identified on MRI. B, A severe 3-compartment pelvic floor descent (white arrow) is shown. The PCL is
traced as a blue discontinuous dashed line. C, Ballooning of the perineal floor is demonstrated by a
continuous white line. This curve delineates the contour of the distended pelvic floor structures,
illustrating the characteristic balloon-like deformation caused by pelvic organ prolapse.
MRI, magnetic resonance imaging; PCL, pubococcygeal line; POP, pelvic organ prolapse.

ajog.org GYNECOLOGY Original Research
introduce a new methodology, the
AUPCL, which represents the sectional
area beneath the PCL on midsagittal
images captured during the maximal
Valsalva maneuver (Figure 2). The lower
boundaries of the AUPCL encompass
the caudal levator plate and perineal
floor margins, including the urogenital
tract, perineal body, and anal sphincter
FIGURE 2
AUPCL measurement in the midsagitta

A, The AUPCL (area enclosed by blue dashed a
bordered by the PCL (blue dashed line) superiorly
superficial edge of the UT, V, PB, ASC, and LP. The
pelvic structures, which collectively form the infer
25.8 cm2. B, Representation of the AUPCL (shade
AUPCL measurement: 33.9 cm2.
ASC, anal sphincter complex; AUPCL, area under the pubococcygeal
UT, urogenital tract; V, vagina.
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complex. Specifically, the border is
traced along the superficial edge of these
structures, following the contour of the
pelvic floor from the inferior border of
the pubic symphysis posteriorly to the
last coccygeal joint. While contour
tracing and area measurements are not
uncommon in pelvic floor MRI
studies,19e21 the AUPCL method is
l plane

nd solid lines) is defined as the sectional area
and a curve (blue solid line) approximating the
white lines delineate the boundaries of individual
ior border of the AUPCL. AUPCL measurement:
d blue area) in a patient with severe prolapse.

line; LP, levator plate; PB, perineal body; PCL, pubococcygeal line;
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unique in its specific application, mea-
surement conditions, and reference
framework.

Statistical analysis was performed us-
ing SPSS software version 27.0 (SPSS
Inc, Chicago, IL). Descriptive statistics
were employed to summarize the de-
mographic and clinical characteristics of
the participants. Continuous variables
were presented as mean�standard de-
viation. Given the nonnormal distribu-
tion of the data and heterogeneity of
variances, the Kruskal-Wallis H test was
used to assess differences in median
values across different POP-Q stages.
Comparisons were also conducted ac-
cording to different POP-Q stages of the
anterior, middle, and posterior com-
partments. We calculated Spearman’s
correlations to assess the relationship
between each MRI measurement
method (AUPCL and PCL) and POP-Q
stages, controlling for age, body mass
index (BMI), and parity using partial
correlation analysis. The strength of
correlations was interpreted based on
widely accepted guidelines.22 Fisher’s z-
transformation was subsequently used
for a statistical comparison of the cor-
relation strengths. The intraclass corre-
lation coefficient (ICC) was calculated to
assess intrarater and interrater consis-
tency of AUPCL measurements.23 Two
independent fellowship-trained raters,
both with extensive experience in pelvic
floor compartment assessments, were
involved in this study. Both raters were
blinded to the patient symptoms and
physical examination results to prevent
potential bias. Ordinal logistic regression
was utilized to examine the influence of
AUPCL, PCL grade, age, BMI, and parity
on POP-Q stages. Statistical significance
was set at P¼.05.

Results
Among the 225 participants recruited,
17 could not reproduce their maximal
prolapse with the Valsalva maneuver and
3 had poor-quality unmeasurable MRI
images, leaving MRI scans from 205
participants available for subsequent
analysis.

Table 1 summarizes the participants’
demographic characteristics, including
age, BMI, parity, as well as POP-Q points
can Journal of Obstetrics & Gynecology 383.e3
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TABLE 1
Comparison of demographic characteristics, POP-Q points, PCL grade, and AUPCL in patients with different POP-Q
stages

Variable Total

POP-Q stages

Stage 0 (n¼30) Stage I (n¼28) Stage II (n¼31) Stage III (n¼72) Stage IV (n¼44) P value

Age, y 59.2�13.8 53.1�15.5 50.2�16.0 53.8�12.5 64.4�11.0 64.3�10.1 <.001

BMI, kg/m2 24.1�3.0 23.0�2.8 22.9�3.1 24.2�2.5 24.7�3.4 24.7�2.3 .023

Parity 1.0 (1.0e1.0) 1.0 (1.0e2.0) )1.0 (1.0e2.0 1.0 (1.0e2.0) 2.0 (1.0e2.0) 2.0 (1.0e3.0) <.001

POP-Q points, cm

Aa �0.3�2.1 �3.0�0.0 �2.3�0.4 �1.2�1.2 0.6�1.4 1.8�1.5 <.001

Ba 1.0�3.2 �3.0�0.0 �2.3�0.5 �0.7�1.2 2.6�1.7 4.6�2.1 <.001

C �1.1�4.3 �6.0�0.8 �5.2�0.7 �3.8�2.2 0.8�2.7 3.7�2.8 <.001

Ap �1.2�1.7 �3.0�0.0 �2.6�0.3 �1.8�0.9 �0.6�1.5 0.2�1.6 <.001

Bp �0.4�2.6 �3.0�0.0 �2.7�0.3 �1.5�1.4 0.2�1.9 2.6�2.5 <.001

PCL grade 1.8�0.7 1.0�0.6 1.3�0.5 1.5�0.5 2.1�0.3 2.6�0.5 <.001

AUPCL, cm2 41.4�16.7 21.6�6.9 26.2�5.1 32.9�7.5 46.0�9.1 62.9�10.7 <.001

Values are presented as mean�standard deviation, except for parity which is presented as median (interquartile range). P values were calculated using the Kruskal-Wallis H test.

AUPCL, area under the pubococcygeal line; BMI, body mass index; PCL, pubococcygeal line; POP-Q, Pelvic Organ Prolapse Quantification.
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and MRI assessments represented by
PCL grades and AUPCL measurements.
A statistical analysis of the cohorts across
different POP-Q stages revealed signifi-
cant differences in all variables. The
participants with higher POP-Q stages
(III and IV) were older, more obese, and
had more parity compared to those with
lower stages (P<.001, P¼.023, and
P<.001, respectively). Correspondingly,
these participants also exhibited
increased values in both AUPCL and
PCL grades (both P<.001), indicating
that these variables increased with the
severity of POP.

Table 2 presents the AUPCL mea-
surements and PCL grades for each
pelvic compartment (anterior, middle,
and posterior) separately, based on
their individual POP-Q stages. This
compartment-specific analysis allows for
a more detailed understanding of how
AUPCL and PCL grades correlate with
prolapse severity in different areas of the
pelvic floor. The results indicate a sig-
nificant increase in both AUPCL and
PCL grades with advancing POP-Q
stages in all 3 compartments, with P
values less than .001.

The AUPCL exhibited a very strong
positive correlation with POP-Q stages
383.e4 American Journal of Obstetrics & Gynecol
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(Spearman’s r¼0.878, P<.001), whereas
PCL grades showed a strong positive
correlation with POP-Q stages (Spear-
man’s r¼0.777, P<.001) (Table 3). This
comparison of correlation coefficients
revealed that the association between the
AUPCL and POP-Q stages appeared
stronger than that between the PCL
grades and POP-Q stages. In partial
correlation analysis controlling for age,
BMI, and parity, the AUPCL still
exhibited a robust correlation with POP-
Q stages (r¼0.799, P<.001), compared
with the PCL (r¼0.710, P<.001). The
statistical significance of the difference
between these correlations was assessed
using paired Fisher’s z transformation.
This analysis yielded a z score of 4.900
(P<.001) for the comparison between
AUPCL and PCL grades correlations
with POP-Q stages. A similar compari-
son of the partial correlations yielded a z
score of 3.092 (P¼.002). This suggests
that AUPCL’s correlation with POP-Q
stages is not only stronger but also
more significant than that of PCL grades,
even after adjusting for key demographic
variables.
Intrarater reliability indicated an ICC

of 0.980 (95% confidence interval:
0.974e0.985), demonstrating excellent
ogy APRIL 2025
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reliability. Likewise, interrater reliability,
which evaluated the concordance be-
tween 2 distinct observers, showed
excellent results with an ICC of 0.906
(95% confidence interval: 0.879e0.928),
indicating a high degree of agreement in
measurements.

The ordinal logistic regression anal-
ysis identified variables significantly
associated with POP-Q staging, as sum-
marized in Table 4. AUPCL (coef-
ficient¼0.202, z¼8.356, P<.001, 95%
confidence interval [0.154, 0.249]) and
PCL grade (coefficient¼0.791, z¼2.162,
P¼.031, 95% confidence interval [0.074,
1.507]) both showed significant associ-
ations with POP-Q stages. In contrast,
age, BMI, and parity did not show sig-
nificant associations in this model.
When assessing the strength of associa-
tion between variables and POP-Q
stages, it is crucial to consider not only
themagnitude of the coefficients but also
their statistical significance and the reli-
ability of their effect. Compared with
PCL grade, AUPCL’s smaller P value,
larger z-value, and narrower confidence
interval indicate that this association is
highly stable and reliable, despite a
relatively smaller effect per unit change.
These results support AUPCL as a novel
rity de ClinicalKey.es por Elsevier en abril 30, 
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TABLE 2
AUPCL and PCL grades for anterior, middle, and posterior compartments

POP-Q stages N AUPCL, cm2 PCL grades

Anterior compartment

0 35 22.8�7.3 1.0�0.5

I 37 31.1�11.1 1.5�0.6

II 36 37.9�11.3 1.7�0.5

III 70 48.9�10.4 2.2�0.4

IV 27 64.8�11.3 2.7�0.5

P value <.001 <.001

Middle compartment

0 56 25.8�9.8 1.2�0.6

I 46 35.6�11.2 1.6�0.5

II 27 46.5�13.2 2.1�0.6

III 55 52.9�13.2 2.3�0.5

IV 21 59.0�10.9 2.5�0.5

P value <.001 <.001

Posterior compartment

0 46 23.5�7.4 1.1�0.6

I 48 35.8�11.5 1.7�0.6

II 59 46.8�13.1 2.1�0.6

III 45 54.4�13.0 2.3�0.5

IV 7 68.1�7.0 2.6�0.5

P value <.001 <.001

Values are presented as mean � standard deviation. P values were calculated using the Kruskal-Wallis H test.

AUPCL, area under the pubococcygeal line; PCL, pubococcygeal line; POP-Q, Pelvic Organ Prolapse Quantification.

TABLE 3
Spearman correlation and partial Spearman correlation of AUPCL and PCL
with POP-Q stages, points

Variable

Spearman
correlation

Fisher’s Z
P value

Partial correlation
Fisher’s Z
P valueAUPCL PCL grades AUPCL PCL grades

POP-Q stages 0.878a 0.777a <.001 0.799a 0.710a .002

POP-Q points

Aa 0.744a 0.677a .018 0.669a 0.589a .026

Ba 0.792a 0.717a .004 0.727a 0.625a .002

C 0.761a 0.683a .005 0.699a 0.620a .022

Ap 0.727a 0.595a <.001 0.580a 0.442a <.001

Bp 0.726a 0.607a <.001 0.587a 0.455a <.001

AUPCL, area under the pubococcygeal line; PCL, pubococcygeal line; POP-Q, Pelvic Organ Prolapse Quantification.

a P<.001 for Spearman correlation.
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MRI measurement method that can
effectively reflect the severity of POP.

Comment
Principal findings
The present study introduced a novel
MRI measurement technique that offers
a more clinically relevant assessment of
POP severity. The AUPCL encompasses
all structures of the pelvic floor,
including the organs, muscles, and liga-
ments, thereby enabling an integrated
evaluation of the pelvic anatomy as a
whole. Such a holistic approach pro-
motes a more comprehensive under-
standing of the condition that is closely
aligned with the clinical manifestations
of POP. Furthermore, our findings show
a stronger correlation between the
AUPCL and clinical POP-Q assessments
than between the PCL and clinical eval-
uations, highlighting its potential as a
more pertinent and reliable measure for
POP evaluation in clinical settings.

Results in the context of what is
known
Clinical examinations are usually suffi-
cient to diagnose most pelvic floor dis-
orders. However, in complex cases
involving multiple pelvic structures,
recurrent symptoms, or atypical pre-
sentations, additional objective and
quantifiable data from imaging tech-
niques can provide valuable insights,
especially when clinical examinations
might miss subtle or complex abnor-
malities. Various radiological techniques
have evolved within the realm of POP
evaluation, each contributing unique
perspectives to the visualization and
quantitative assessment of the pelvic
floor structures.24 Dynamic pelvic MRI
has emerged as a crucial technique that
facilitates the assessment of prolapse in
the pelvic floor structures and their
functional interplay with surrounding
architectures while avoiding exposure to
harmful ionizing radiation. Despite the
well-documented advantages of MRI in
the evaluation of POP, increased clinical
application of MRI for pelvic prolapse
has been constrained. This limitation is
partly due to the challenges in corre-
lating clinical staging with MRI
can Journal of Obstetrics & Gynecology 383.e5
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TABLE 4
Ordinal logistic regression model of POP-Q

Variable Coefficient Std. error P value 95% confidence interval

AUPCL 0.202 0.024 <.001 [0.154, 0.249]

PCL grade 0.791 0.366 .031 [0.074, 1.507]

Age, y 0.021 0.012 .086 [�0.003, 0.045]

BMI, kg/m2 �0.004 0.053 .933 [�0.109, 0.100]

Parity �0.102 0.194 .600 [�0.483, 0.279]

AUPCL, area under the pubococcygeal line; BMI, body mass index; PCL, pubococcygeal line; POP-Q, Pelvic Organ Prolapse
Quantification.
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methods. In addition to the PCL (which
represents the approximate line of
attachment of the pelvic floor muscles),
mid-pubic line, and H-line, numerous
reference lines on MRI have been sug-
gested for POP evaluation.25 Lakeman
et al reported that none of the mea-
surements using various MRI reference
lines demonstrated a good correlation
with clinical POP grading.26 This may be
attributable to the reliance solely on the
position of 3 points in the anterior,
middle, and posterior compartments,
failing to capture the role of the muscle
and fascial structures in pelvic floor
structure and function. For example,
previous studies revealed that the vaginal
circumference and cross-sectional area
were increased in patients with POP,
compared with those in healthy
women.27 Changes in the position of the
vaginal wall margins were used to
quantify paravaginal defects, leading to
the conclusion that paravaginal allom-
etry was strongly associated with apical
descent.28 Compared with existing
methods, our technique includes the
sectional area of the vagina, as well as
changes in the paravaginal and apical
regions.

Similar to other studies, the majority
of our patients had multicompartment
involvement. The identification of dis-
eases in all compartments before plan-
ning surgery is important. As shown in a
previous study, anterior- or middle-
compartment descent was associated
with rectal intussusception in approxi-
mately 30% of cases,29 and failure to
identify such pathology could lead to
disease recurrence. The AUPCL method
383.e6 American Journal of Obstetrics & Gynecol
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assesses the entire area affected by pro-
lapse, thereby capturing the multidi-
mensional impact of POPon pelvic floor
structures.

Clinical implications
Although there are an increasing num-
ber of innovative measurement tech-
niques for the diagnosis of prolapse,30,31

they primarily focus on the muscular
and bony components of the pelvic floor
and merely provide information on the
organ location and muscle area. The
AUPCL provides a comprehensive un-
derstanding of the anatomical alter-
ations associated with POP by
incorporating multiple pelvic floor ele-
ments in its measurement, adding a
crucial element to traditional clinical
examinations.
Reconstructed 3-dimensional geo-

metric models derived fromMRI images
have recently aided in visualizing and
comprehending the spatial anatomy,
positional relationships, and structural
parameters of individual supporting
structures.32e34 The levator ani muscle is
the first and most studied geometric
structure for 3-dimensional reconstruc-
tion, with a reduced proportion of the
supporting portion of the levator ani
muscle and partial relaxation of the
sphincter leading to prolapse and uri-
nary incontinence. The functional status
of the supporting portion is strongly
associated with postoperative recurrence
in patients with POP.35 The AUPCL
streamlines the prolapse volume mea-
surement process by eliminating the
need for detailed delineation of prolapse
boundaries across multiple layers of
ogy APRIL 2025
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volumetric images, thereby enhancing
the efficiency of the assessment process.

Expanding on our previous discussion
of MRI measurements’ reliability in POP
evaluation, our results further reinforce
the value of this imaging modality. A
previous study assessed the intra- and
interobserver reliability in relation to
different anatomical landmarks on pel-
vic floor MRI.36 Our results are consis-
tent with the findings of this previous
study, highlighting the good intra- and
interobserver concordance regarding the
AUPCL. This may reassure researchers
about the validity of this methodology in
future studies.

The AUPCL, providing a continuous
measurement of pelvic floor descent, can
be used in conjunction with traditional
measurements like PCL for those opting
for MRI assessment. This combined
approach may offer a more compre-
hensive evaluation of pelvic organ pro-
lapse, potentially enhancing diagnostic
accuracy and treatment planning. While
the immediate clinical applications of
AUPCL require further investigation,
this measurement technique has the
potential to enhance clinical decision-
making in several ways. Its comprehen-
sive nature could lead to more precise
staging and tailored treatment plans.
AUPCL could potentially be used in
conjunction with current clinical
assessment methods to provide a more
comprehensive evaluation of POP,
potentially improving diagnostic accu-
racy and treatment planning. The high
reliability of AUPCL measurements may
also prove valuable in monitoring dis-
ease progression and treatment out-
comes. Future studies will focus on
correlating AUPCL measurements with
surgical outcomes and exploring its po-
tential to predict treatment success or
risk of recurrence.

Strengths and limitations
The foremost strengths of this investi-
gation include the deployment of an
innovative MRI measurement method,
AUPCL, which furnishes a holistic
assessment of POP by integrating all
pertinent pelvic floor structures, such as
organs, muscles, and connective tissues.
This pioneering approach not only
rity de ClinicalKey.es por Elsevier en abril 30, 
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exhibits a stronger correlation with
clinical evaluations but also boasts
commendable intra- and interobserver
reliability, underscoring its utility as a
more pertinent and dependable metric
for the diagnosis of POP across diverse
national and international clinical envi-
ronments. Furthermore, by enabling
precise evaluations of POP severity, the
AUPCL paves the way for the crafting of
customized treatment strategies.

This study has some limitations. First,
this study included a relatively small
number of women in each group, which
might have limited the power to
demonstrate significant correlations;
further exploration and confirmation
through large-scale studies are required
to validate our technique. Second, out-
lining measured areas rather than using
straight lines adds complexity. Third, to
facilitate the comparison of methods,
the PCL grading system in the
posterior compartment was consistent
with that of the anterior and middle
compartmentseassessing descent of a
reference point below PCL, rather than
measuring the size of the anterior rectal
outpouching. Currently, it remains un-
clear which method is more valid. A
further limitation of our study is that we
did not directly compare the AUPCL
method with continuous PCL variables.
The PCL grading used in our study aligns
with common clinical practices and
simplifies interpretation, while individ-
ual continuous variables only reflect
localized compartment prolapse. Future
studies could further explore the detailed
comparison between AUPCL and
continuous PCL measurements. Other
factors to consider are the use of 2-
dimensional images and the potential
discrepancies due to patient positioning
during MRI, particularly the difference
between the supine position and the
actual state of prolapse. Additionally, we
did not apply strict P value corrections
for multiple comparisons due to the
exploratory nature of this study.

While the AUPCL method provides a
comprehensive measure of pelvic organ
prolapse, it does not directly differentiate
between the contributions of individual
pelvic structures to the measured area.
Instead, it offers a holistic measure that
Descargado para Daniela Zúñiga Agüero (danyzua
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captures the cumulative effect of pro-
lapse across all compartments. This
global assessment complements
compartment-specific evaluations and is
particularly valuable in cases of multi-
compartment involvement, where the
interplay between different compart-
ments is crucial for surgical planning
and outcome prediction. While we
acknowledge that structure-specific in-
formation can be valuable in certain
clinical scenarios, the AUPCL’s strength
lies in offering a quantitative, overall
assessment of prolapse severity that
correlates well with clinical staging and
captures the complex interplay of pelvic
structures in prolapse. Future research
could explore complementary methods
to combine AUPCL measurements with
compartment-specific analyses to pro-
vide more detailed structural informa-
tion alongside the AUPCLmeasurement.
Additionally, prospective studies with
long-term follow-up are needed to
evaluate AUPCL’s utility in predicting
POP progression and surgical outcomes.
Further investigations should explore
the relationship between AUPCL mea-
surements and specific prolapse symp-
toms, as well as how AUPCL changes
correlate with improvements in symp-
toms and quality of life after treatment.
These studies will help to fully realize the
clinical potential of AUPCL and its role
in enhancing our understanding and
management of pelvic organ prolapse.

Conclusions
In conclusion, the AUPCL represents a
novel and comprehensive MRI measure-
ment technique for POP evaluation. The
AUPCL covers all important pelvic floor
structures and is strongly correlated with
clinical POP-Q stages, underscoring its
potential significance and utility in clin-
ical diagnostics. While further validation
is necessary, the AUPCL shows promise
as a complementary tool to existing MRI
measurements, potentially enhancing our
understanding andmanagement of pelvic
organ prolapse.
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