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Received 24 November 2019 and Multiplanar Evaluation of the Pelvic Floor (DMRIPF) represents an ideal tool for multi-
Accepted 8 January 2020 disciplinary management. The purpose of this analysis is to evaluate the added value of the
Available online 23 January 2020 Dynamic and Multiplanar Evaluation of the Pelvic Floor in patients with suspected pelvic

floor disorders.

Keywords: Methods: Retrospective analysis of a consecutive series of patients who underwent a DMRIPF
Pelvic floor dysfunction due to suspected pelvic floor disorders between April 2005 and July 2019.

Dynamic MRI Results: 359 patients were included. The average number of diagnoses achieved by physical
Outlet obstruction examination was 1.2 vs. 2.5 by the Dynamic and Multiplanar Evaluation of the Pelvic Floor

(p<0.001). Physical examination found a single pathology in 80.8 % of cases. Anterior recto-
cele (AR) was the most frequent isolated diagnosis on physical examination (68 %). On the
Dynamic and Multiplanar Evaluation of the Pelvic Floor, anterior rectocele was diagnosed
as an isolated condition in 10.9 %. In 231 cases, anterior rectocele was associated with up
to 5 other pelvic floor disorders. The number of individuals with associated pathologies of
the posterior and anterior compartments tripled. It modified physical examination findings
in 17 % of individuals and, in 63.5 %, allowed the identification of additional pelvic floor
pathologies that were missed by physical examination. The Dynamic and Multiplanar Eval-
uation of the Pelvic Floor had greater added value in patients with anterior rectocele (59.6
% vs. 20.9 %; p<0.001). Female gender was also associated with a greater diagnostic yield
(p<0.001).
Conclusion: The Dynamic and Multiplanar Evaluation of the Pelvic Floor allows the detection
of multi-compartment defects that could otherwise go undetected, or even alter the initial
clinical diagnosis, representing an ideal tool for multidisciplinary approach of pelvic floor
dislocations, allowing a comprehensive therapeutic planning.
© 2020 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

* Corresponding author.
E-mail: carinachwat@gmail.com (C. Chwat).
https://doi.org/10.1016/j.jc0l.2020.01.001
2237-9363/© 2020 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://doi.org/10.1016/j.jcol.2020.01.001
http://www.jcol.org.br
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcol.2020.01.001&domain=pdf
https://orcid.org/0000-0002-9920-9335
https://orcid.org/0000-0002-2123-0388
https://orcid.org/0000-0001-5633-2707
https://orcid.org/0000-0002-3236-4381
https://orcid.org/0000-0001-5207-2610
https://orcid.org/0000-0002-3883-142X
https://orcid.org/0000-0002-5188-5588
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:carinachwat@gmail.com
https://doi.org/10.1016/j.jcol.2020.01.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

164

J COLOPROCTOL (RIO J). 2020;40(2):163-167

Valor agregado das imagens de ressondncia magnética dindmica na
disfunc¢ao do assoalho pélvico

RESUMO

Palavras-chave:

Disfuncao do assoalho pélvico
RM dinémica

Obstrucdo da saida

Objetivo: A disfuncdo do assoalho pélvico tem alta prevaléncia na populacao adulta. A
avalia¢@o dindmica e multiplanar do assoalho pélvico (DMRIPF) representa uma ferramenta
ideal para o gerenciamento multidisciplinar. O objetivo desta andlise é avaliar o valor agre-
gado da avaliacdo dindmica e multiplanar do assoalho pélvico em pacientes com suspeita
de disturbios do assoalho pélvico.
Métodos: Andlise retrospectiva de uma série consecutiva de pacientes submetidos a
avaliacdo dindmica e multiplanar do assoalho pélvico por suspeita de disturbios do assoalho
pélvico entre Abril de 2005 e Julho de 2019.
Resultados: 359 pacientes foram incluidos. O nimero médio de diagnésticos alcangados pelo
exame fisico foi de 1,2vs. 2,5 pela avaliacdo dindmica e multiplanar do assoalho pélvico
p<0,001. O exame fisico encontrou uma dnica patologia em 80.8 % dos casos. A retocele
anterior (RA) foi o diagndstico isolado mais frequente no exame fisico (68 %). Na avaliagdo
dindmica e multiplanar do assoalho pélvico, a retocele anterior foi diagnosticada como uma
condicdo isolada em 10.9 %. Em 231 casos, a retocele anterior foi associada a até 5 outros
disturbios do assoalho pélvico. O nimero de individuos com patologias associadas dos com-
partimentos posterior e anterior triplicou. Modificou os achados do exame fisico em 17 % dos
individuos e em 63.5 %; permitiu a identificacdo de outras patologias do assoalho pélvico que
foram esquecidas pelo exame fisico. A avalia¢do dinamica e multiplanar do assoalho pélvico
teve maior valor agregado em pacientes com retocele anterior (59.6 % vs.20.9 %; p <0,001. O
sexo feminino também foi associado a um maior rendimento diagnéstico p <0,001.
Conclusdo: A avaliagdo dindmica e multiplanar do assoalho pélvico permite a deteccao de
defeitos multicompartimentarios que, de outra forma, poderiam néo ser detectados, ou
mesmo alterar o diagnéstico clinico inicial, representando uma ferramenta ideal para a
abordagem multidisciplinar das luxagdes do assoalho pélvico, permitindo um planejamento
terapéutico abrangente.
© 2020 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este
é um artigo Open Access sob uma licenga CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Background

the pelvic floor represents an ideal tool for multidisciplinary
management.'?
The purpose of this analysis is to evaluate the added value

Pelvic floor dysfunction has a high prevalence in the adult pop-
ulation due to the progressive loss of pelvic floor support, and
is seen more frequently in women.'"

Pelvic floor descent is caused by the loss of muscle tone
and is frequently associated with multiple simultaneous alter-
ations, such as rectal prolapse, anterior and/or posterior
rectocele, rectoanal intussuception, enterocele, cystocele, hys-
terocele and colpocele.*®

Dynamic Magnetic Resonance Imaging of the Pelvic Floor
(DMRIPF) is a complementary diagnostic tool that allows
simultaneous evaluation of all pelvic floor compartments
(anterior, middle and posterior) in a single study, with-
out exposing the patient to radiation.®® It also offers
valuable information not always evident in the physical
examination, allowing to define a more effective treatment
strategy.’

The lack of integrated information for the different med-
ical specialties involved in the management of pelvic floor
pathologies, leads to fragmentation in the treatment of pelvic
floor disorders.'® The dynamic and multiplanar evaluation of

of the DMRIPF in patients with suspected pelvic floor disor-
ders.

Materials and methods

A retrospective analysis of a consecutive series of patients
who underwent a DMRIPF in our institution due to suspected
pelvic floor disorders between April 2005 and July 2019 was
undertaken.

This study was exempt from the approval of the
Institutional Review Board based on local regulations indi-
cating that this research qualifies as a minimum risk
investigation in which the data is purely observational
and presented anonymously (Law 11.044, Buenos Aires,
Argentina).

All patients were included for analysis, except those
who had a post-surgical follow-up with DMRIPE. Parameters
recorded included gender, age, indication for DMRIPF, main
physical findings on referral data and DMRIPF outcomes
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DMRIPF procedure

With the patient in the left lateral decubitus position,
120-180 mL of ultrasound gel was introduced into the rectum.
This provides a good T2 signal and allows the evaluation of
the activity of its walls during rest, voluntary contraction and
strain.

The patients were then rotated to the supine position, with
the legs slightly bent and raised on the imaging table. Mag-
netic resonance Images were obtained with a high-speed 1.5T
GE® (General Electric Company, Milwaukee, WI, USA). A T2
single shot fast spin-echo with sagittal section (SSFSE) was
performed in the middle pelvis, without fat suppression.

Axial images were obtained at rest and during strain to
evaluate the pelvic hiatus and symmetry of the puborectalis
muscle. Mid-sagittal images with cine effect were captured
at rest, pelvic floor contraction, rest, and strain sequence, in
order to asses the movement of organs and pelvic muscles.

One or several static images during rest, voluntary contrac-
tion of the pelvig floor and straining were selected to draw the
standardized lines for the measurement of the anorectal angle
and the descent of the pelvic floor, as well as assessment of
any pelvic floor pathologies.

A normal pelvic floor at rest should show the upper por-
tion of the urethra and vagina, bladder, uterus, sigmoid colon
and small intestine above the H line. In addition, pelvic floor
descent should not exceed 2 cm during maximal straining.'>'3

Statistical analysis

Statistical analysis was performed with STATA 14.2.'* Con-
tinuous variables were described with their mean, range and
standard deviation, and the categorical ones with percent-
ages. The t-test was used for the comparison of continuous
variables and Chi? for categorical variables. A p-value < 0.05
was considered statistically significant. Wilcoxon Rank Sign
Test for paired data was used to compare results for physical
examination and DMRIPF.

Results

Inclusion criteria were met by 359 individuals, 95 % were
women, with a mean age of 54.2 years (range, 18-94; SD=12.5
years). DMRIPF was indicated in 342 individuals (95.3 %) due
to outlet obstruction syndrome. The average number of diag-
noses achieved by physical examination was 1.2 vs. 2.5 by
DMRIPF (p <0.001).

Physical examination found a single pathology in 80.8 %
of cases (n=290). Anterior Rectocele (AR) was the most fre-
quent isolated diagnosis on physical examination (n=244; 68
%) and was associated with other pelvic floor pathologies in
63 patients (17.6 %). Cystocele was the most frequent diag-
nosis associated with AR, appearing together in 36 patients,
representing 57 % of the individuals in this group.

The relationship between the number of patients with
isolated AR and AR associated with other pathologies was
inverted in the case of the DMRIPF findings, where the number
of patients with isolated AR was significantly lower than those
with AR associated with other pathologies of the pelvic floor
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Fig. 1 - Differences between physical examination and
DMRIPF in the detection of isolated Anterior Rectocele (AR)
and anterior rectocele associated with other pelvic floor
dysfunctions (AR+).
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Fig. 2 - Pathologies detected during physical examination
and DMRIPF in the different compartments.

(Fig. 1). On DMRIPF, AR was diagnosed as an isolated condition
in 39 patients (10.9 %). In 231 cases (64.4 %), AR was associated
with up to 5 other pelvic floor disorders. Cystocele and AR was
the most frequent happening 43.5 % (n=156).

According to physical examination findings, 81.9 % of
patients were referred due to isolated posterior compartment
pathologies. When performing DMRIPF, this was appreciated
in only 41.8 %. Likewise, the number of individuals with associ-
ated pathologies of the posterior and anterior compartments
tripled. The most striking difference between the diagnoses
of physical examination and DMRIPF was in the number of
patients with simultaneous compromise of all pelvic compart-
ments (Fig. 2).

DMRIPF confirmed the physical examination findings in
70 patients (19.5 %) and modified the diagnosis in 61 (17 %).
In 228 individuals (63.5 %) allowed the identification of addi-
tional pelvic floor pathologies that were missed by physical
examination.

DMRIPF had greater added value compared to physical
examination in patients with anterior rectocele (59.6 % vs. 20.9
%; p <0.001). Female gender was also associated with a greater
diagnostic yield during DMRIPF (p <0.001). Nevertheless, this
gender-related difference could be due to the fact that most of
the individuals in this cohort were women.

Discussion

Pelvic floor dysfunctions are complex, because anatomical
and functional disorders of more than one compartment fre-
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quently coexist. The presence of the simultaneous dislocation
of several viscera, referred to by Pescatori'® as the “Iceberg
syndrome”, requires a multidisciplinary approach, with the
intervention of more than one specialist, to ensure an ade-
quate diagnosis and a successful comprehensive therapeutic
strategy. These situations may lead to insufficient therapeutic
recommendations, unsuccessful repairs and, consequently, to
the persistence or recurrence of some type of visceral prolapse
and the associated sign-symptomatology.

The findings of this study illustrate the benefit of per-
forming a DMRIPF as part of a multidisciplinary approach to
the diagnosis and subsequent treatment of pelvic floor dys-
function. In a study by Kaufman et al.,’® pelvic MRI findings
modified the initial operative plan in 41 %. Another study
by Hetzer et al.,'” surgical approach was influenced in 67 %.
Our findings suggest that DMRIPF is able to identify pelvic
floor pathology in more than twice than physical examina-
tion alone. As notted by Attemberger et al. in 2015,'® DMRIPF
evaluates the interaction between the three pelvic floor com-
partments and allows diagnosis of subclinical anatomical
alterations that may influence changes to the therapeutic
strategy. In our study, the displacement of abdominopelvic
structures not perceived on physical examination, were diag-
nosed in 63.5 % of the patients.

In 2004, Cortes et al.’ evaluated the role of the DMRIPF as
a diagnostic tool in the evaluation of vaginal apex prolapse in
women with prior hysterectomy. They concluded that there is
poor correlation between clinical and DMRIPF when assess-
ing anterior compartment pathologies, similar to that seen
in our series. On the contrary, Broekhuis et al.? concluded
that, due to high agreement between clinical assessment and
DMRIPF in the anterior and central compartments, and lower
agreement between method in the posterior compartment,
DMRIPF would only have advantages over clinical staging in
the assessment of posterior compartment prolapses, due to
the difficulty for the clinical identification of enterocele and
recto-anal intussuseption on clinical examination.

In 1999, Kelvin et al.?’ published the correlation between
dynamic cystoproctography and physical examination find-
ings. The authors suggested that most radiographically
detected rectoceles and cystoceles are found on physical
examination, whereas the correlation for enterocele and sig-
moidocele is poor.

In our series we detected important differences between
diagnostic methods in findings relative to posterior compart-
ment dislocations. Additionally, DMRIPF allowed simultane-
ous visualization of the anatomical components of the three
pelvic compartments and functional inter-compartamental
interactions during rest, squeeze and straining, with no radi-
ation exposure and avoidance of bladder contrast.

To our knowledge, this is the largest diagnostic case series
in the evaluation of the pelvic floor using DMRIPF.

However, this study hasits limitations since it only includes
patients from our institution and those referred to it for this
diagnostic study, and may not trully represent all individu-
als with pelvic floor dysfunction. Additionally, the objective of
this study was to identify and compare the type and number
of pelvic floor dislocations diagnosed by physical examina-
tion and DMRIPF. We did not take into account symptom data
or investigate if the added value of DMRIPF had any impact

on treatment strategy, surgical results or patient’s satisfaction
or quality of life. Finally, economic considerations were not
assessed, and comparison with other diagnostic tools was not
made. Further prospective multicentre studies are required to
assess the effect of DMRIPF on patient outcomes and their
economic impact.

Conclusion

DMRIPF allows more accurate simultaneous viewing of
the anatomical components of the pelvic floor and inter-
compartmental interactions, adding information to physical
examination, but not replacing it.

DMRIPF’s value lies in the complete and dynamic evalua-
tion of pelvic organs and musculature, not always accessible
to the physical examination. It allows the detection of multi-
compartment defects that could otherwise go undetected, or
even alter the initial clinical diagnosis, representing an ideal
tool for multidisciplinary approach of pelvic floor dislocations,
allowing a comprehensive therapeutic planning.

Ethical approval

This article does not contain any studies with animals per-
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the approval of the Institutional Review Board based on
local regulations indicating that this research qualifies as a
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vational and presented anonymously (Law 11.044, Buenos
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