Vol. 35-N. 1 Rivista Italiana di Colon-Proctologia ISSN 1973-4905
March 2016 Founded in 1982

PELUIPERINEOLOGY

A multidisciplinary pelvic floor journal

INSTRUCTIONS FOR AUTHORS
The manuscripts including tables and illustrations must be submitted to Pel-
viperineology only via the Isubmit system www.isubmit.it. This enables a
rapid and effective peer review. Full upload instructions and support are avai-
lable online from the subm|55|on site.

Contents

2  Fascia, the new frontier in anatomy ;§
M. JAanTOS “

3 Fascial continuity of th%yelwc ‘PF\'aor with the abdominal and
lumbar region e
A. Ramin, V. MACcHI, A PORZIONATO R. DE CaRro, C. Stecco

7  Outcomes of surgically treated mesh erosions secondary to
mid-urethral sling surgery
A.A. SivasLioGLy, A.A. OzTurk, D. UysaL, C. AYDIN

10  Pain reduction after anti-incontinence operation with a
shortened sub-mid urethral slmg m@ntﬁnd medial needle
trajectory ——

R. GILAD, M. NEUMAN, J. BO‘WS’EIN/ /

/
13 Treatment of chronic. pe/}\/lc pain W|th Fa C|al Manipulation®
A. PasiNi, M.M. SFRISo, C/STECCO

erosacral ligament
and vagino-
enital prolapse

17  Standardized b|| ter T
replacement — cervii
sacropexy (VASA) Of
W. JAEGER, S. LuDV

22  Anincidental op 1d (13
following a unilater, opexy  young women
with severe voidi : 2
of a novel surgica
A.Y. WEINTRAUB, A.

25  Quantification of Lea4 i iatus gementand

pelvic organs impingement o | ouver in parous
and nulliparous wom ‘ | defecation syndrome
‘Taxe Percue’ ‘Tassa Riscossa’ - Padova C.M.P. (ODS) a b|omecha | erspectlve \
Specizione i Abb. Post.- 10% - DCB Padovs V. PiLoni, V. MBROS?:& NEsToLA, F. Pi

%) “‘“"“-ul.“l 2




More-Cell-Safe

Increase Safety in Power Morcellation

&

Feel confident with More-Cell-Safe

*Rimbach S. et al., 2015, A new in-bag system to reduce the risk of tissue morcellation, Arch Gynecol Obstet, DOI 10.1007/s00404-015-3788-9

A.M.l. GmbH . Im Letten 1 . 6800 Feldkirch . Austria . +43 5522 90505-0 . info@ami.at . www.ami.healthcare



Vol. 35

N.1
March 2016

Rivista Italiana di Colon-Proctologia
Founded in 1982

PELVIPERINEOLOGY

A multidisciplinary pelvic floor journal

wwuw.pelviperineology.org

Editors

Giuseppe Dobi, Colorectal Surgeon, Italy - ANDR1 NIEUWOUDT, Gynaecologist, Nederland - PETER PETROS, Gynaecologist, Australia
AKIN SivasLioGLU, Urogynecologist, Turkey - FLORIAN WAGENLEHNER, Urologist, Germany

Editor emeritus BRUCE FARNSWORTH, Australia

BURGHARD ABENDSTEIN, Gynaecologist, Austria
ANTONELLA BIROLI, Physiatrist, Italy

CornNEL PETRE BRratiLA, Gynaecologist, Romania
SHuUqgING DiNG,Colorectal Surgeon, P.R., China
ENrico FiNazzi-AGro, Urologist, Italy

Kraus GoEscHEN, Urogynaecologist, Germany
DARREN M. GoLp, Colorectal Surgeon, Australia
WOoLFRAM JAEGER, Gynaecologist, Germany

Dirk G. KieBack, Gynaecologist, Germany
FiLippo LA Torrg, Colorectal Surgeon, Italy
NuckeLio LEmos, Gynaecologist, Brazil

BERNHARD LiEDL, Urologist, Germany

ANDRI MULLER-FUNOGEA, Gynaecologist, Germany
MENAHEM NEUMAN, Urogynaecologist, Israel
Oscar CoNTRERAS ORTIZ, Gynaecologist, Argentina
PauLo PaLma, Urologist, Brazil

Aesthetic gynecology - Rep ALiNsop (USA)
Andrology - ANDREA GAROLLA (Italy)

Chronic pelvic pain - MAREK JaNTOS (Australia)
Imaging - VitTorio PiLont (Italy)

Medical Informatics - Maurizio SpELLA (Italy)
Pediatric Surgery - PaoLa Miprio (Italy)

Editorial Board

Marc Possover, Gynaecologist, Switzerland
Fiirpo Pucciany, Colorectal Surgeon, Italy
RicHARD REID, Gynaecologist, Australia

GiuLio SanToro, Colorectal Surgeon, Italy

Yuki SEkiGUcHI, Urologist, Japan

Maurizio SEraTI, Urogynaecologist, Italy
SALVATORE SIRACUSANO, Urologist, Italy

Marco SoLiGo, Gynaecologist, Italy

JEAN PIERRE SPINOsA, Gynaecologist, Switzerland
MIicHAEL SwasH, Neurologist, UK

VINCeNT Tsk, Urologist, Australia

PETER VON THEOBALD, Gynaecologist, Reunion Island, France
PaweL WIECZOREK, Radiologist, Poland

Qmngkal Wu, Urogynecologist, PR. China

CARL ZIMMERMAN, Gynaecologist, USA

Sections

Pelvic floor Rehabilitation - DoNATELLA GIrauDO (Italy),
GianFraNCO LaMBERTI (Italy)

Psychology - SiByLLA VERDI HuGHES (Italy)

Sacral Neurostimulation - MARIA ANGELA CERRUTO (Italy)

Sexology - OscArR Horky (Australia)

Statistics - CARLO ScHIEVANO (Italy)

Official Journal of the: International Society for Pelviperineology (www.pelviperineology.com)
Pelvic Reconstructive Surgery and Incontinence Association (Turkey)

Perhimpunan Disfungsi Dasar Panggul Wanita Indonesia
Romanian Uro-Gyn Society

Editorial Office: BENITO FERRARO, LUiSA MARCATO

e-mail: benito.ferraro @sanita.padova.it - luisa.marcato @sanita.padova.it
Quarterly journal of scientific information registered at the Tribunale di Padova, Italy n. 741 dated 23-10-1982 and 26-05-2004
Editorial Director: GiuseppE Dobi

Printer “Tipografia Veneta” Via E. Dalla Costa, 6 - 35129 Padova - e-mail: info@tipografiaveneta.it




Editorial

Fascia, the new frontier in anatomy

MAREK JANTOS

The journal Pelviperineology strives to bring the reader
content at the forefront of research and clinical develop-
ments pertinent to the understanding of pelvic anatomy and
function. This first issue for 2016 exemplifies this commit-
ment. In past years, the journal has published several articles
which emphasize the role of connective tissue in the genesis
of chronic pelvic pain, bladder and bowel dysfunction. This
issue introduces two original articles, which highlight the
growing research interest in the fascia. Dr Carla Stecco and
her collaborators share new and evolving insights into the
continuity of the body’s fascial system and its impact on the
pelvic region. These articles provide further evidence sup-
porting the “theory of a whole-body fascial linkage”. Dr
Stecco is an Orthopedic Surgeon and Professor of Human
Anatomy and Movement Science at Padua University in
Italy, and author of the new textbook on fascia, entitled
Functional Atlas of the Human Fascial System.

Fascia has been labeled in Dr Stecco’s text as the “the
forgotten structure” in anatomy. This poorly understood
organ, traditionally referred to as “the fascia” or the “white
packing stuff” is rarely recognized for its important
anatomical and functional role. Yet, the fascia is directly
implicated in the etiology of pain, regulation of blood flow,
dissipation of tensional forces between muscles, bones and
joints, perception of movement and peripheral coordination
of agonist, antagonist and synergic muscles. Furthermore,
based on recent findings it’s function as an extensive com-
munication network links the body’s anatomy to our sense
of wellness and health.

The term fascia, whether used in the context of anatomy
or classical architecture, derives from the same Latin root,
meaning band, bandage or binding. These terms refer to
the structural and functional properties of the fascia in
holding things together, optimizing their presentation and
enhancing the dynamics of local tissue and viscera. Thus,
in modern anatomy the structure of the fascia is often de-
scribed as a complex 3-D matrix of soft tissue, whose ar-
chitecture challenges classical anatomical concepts and
forms a new frontier in the study of human anatomy. This is
well illustrated in the study of muscle tissue. Modern
anatomy textbook colorfully illustrate muscle tissue in clear
red colors (once the fascia is cut away), showing muscles as
attaching to bones and functionally moving joints. Yet, as
the work of Van de Wal and others has shown, no muscle
ever attaches to bones anywhere in the body, without the in-
vesting structure of the connective tissue. Likewise no indi-
vidual muscle moves bones without generating forces that
are transmitted well beyond the local region. Many of these
oversights need to be corrected.

Since the first International Research Congress held at the
Harvard Medical School in 2007, it is evident that fascia is
more than a malleable suit providing shape to our bodies,
padding and insulation for confort and protection of organs.
It is soft tissue, which defines each regional cavity of the
body, supports and holds in place the total mass of the bod-
ies’ internal organs. The body’s organs make up an estimat-
ed 12% of the total body’s weight and are stabilized and
held in place by fascial attachments to the side walls of the
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cavities that contain them. In the case of the abdominopelvic
cavity, it is defined by the respiratory diaphragm, the psoas,
transverse abdominis and pelvic muscles, with each muscle
and organ not only invested in the fascia but precisely held
in its optimal place by this connective tissue. Fascia perfect-
ly holds the whole body together as an integral and func-
tional entity. Other somatic structures, like the muscles,
bones and joints, are also protected, embedded and lubricat-
ed by the fascia and its extracellular matrix. In addition the
fascia also acts as the conduit for lymphatic and neurovascu-
lar bundles, which traverse its subcutaneous and deeper lay-
ers. As blood vessels and nerves cross the fascial planes,
some crossing in a perpendicular fashion following the reti-
nacula, others longitudinally in a very oblique course, all are
affected by tension and restrictions in the fascia. Some of
these restrictions may arise on account of surgical trauma,
muscle generated tension, dehydration or emotional stress.
Any such restrictions, resulting in fascial tension, can hypo-
thetically choke the arteries embedded in the tissue and
cause change in tissue color and potentially establish an is-
chemic state, giving rise to hyperalgesia. Likewise these
changes in the fascia can lead to inflammatory states medi-
ated by mast cell release of histamine, heparin and serotonin
thus affecting the permeability of blood vessels and mediat-
ing the release of immunoglobulins.

As an organ of communication the fascia is regarded as
the most important perceptual organ in the body. It is richly
innervated with sensory receptors that enable exteroception,
proprioception, nociception and interoception. The fascia
possesses a ten times higher quantity of sensory receptors
than muscle tissue. It is estimated that almost 80% of all the
free nerve endings terminate in the fascia. Yet, 90% of these
slow conducting C-fiber neurons follow different pathways
to the brain than those involved in proprioception and are
known as interoceptors. Functional imaging studies by
Olausson and associates show that most of these C-fiber
neurons specifically activate the insular cortex as opposed to
the somatosensory cortex. Interoceptors are responsive to
social and sensual touch and mediate emotional, hormonal
and affiliative responses to physical contact. Human emo-
tions and the sense of wellbeing are directly linked to stim-
ulation of the interoceptors within the fascia.

As a complex organ system the fascia links every bodily
structure and function by its continuous 3-D network.
Without an appreciation of its important role in human
anatomy, the assessment and management of various
pathologies would be deficient. A good appreciation of the
fascia, its composition, continuity and body-wide network-
ing may hold vital secrets to our understanding of the suc-
cessful functioning of the human body.
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Review

Fascial continuity of the pelvic floor with the abdominal and

lumbar region

ANDREA RAMIN!, VERONICA MACCHI?, ANDREA PORZIONATO?, RAFFAELE DE CAROQO?,

CARLA STECCO?

! Department of Surgery, Oncology and Gastroenterology, University of Padova, Italy
2 Institute of Anatomy, Department of Molecular Medicine, University of Padova, Italy

Introduction: The connection between the pelvic floor, abdomen and lower back is clinically recognized but the anatomical basis of this link
requires further clarification. The purpose of this work was to review the literature on pelvic fasciae, in order to provide a description of their
continuity with the fasciae of abdominal muscles and lower back. Materials and Methods: A search of the literature was conducted on the
PubMed database, using keywords that contain the term “fascia” in relation to different anatomical regions. The list of articles found was re-
viewed for relevant publications and a total amount of 41 scientific works was considered suitable for our investigation. For further research
we used international reference texts on Anatomy. Discussion: The review of the literature confirms our idea of a fascial continuity and de-
scribes its development, at several levels: 1) superficial fascia; 2) superficial layer of the deep fascia; 3) deep layer of the deep perineal fas-
cia; this layer can be divided into two separate layers by the levator ani muscle. Conclusion: Anatomically, the continuity in the fasciae of the
abdominal wall, pelvic floor and lumbar region is plausible. A “new” theory of fascial anatomical continuity could have implications in the
understanding of the clinical presentation of pelvic pain, the comprehension of the anatomical link between abdominal-lumbar disorders and
pelvic floor, and in the treatment of chronic pain conditions, leading to an enhancement in current anatomical knowledge and therapies.

Keywords: Colles fascia; Urogenital diaphragm; Pelvic floor; Integral theory; Fascia.

INTRODUCTION

The pelvic floor is a well-defined anatomical and func-
tional region including organs' and tissues located between
the pelvic inlet and the perineum; many of these structures
pass through the perineum and develop a mutual dynamic
and functional integration. On the basis of this integration,
a new idea has been promoted in literature, namely the con-
cept that the clinical presentation of a variety of muscu-
loskeletal disorders may be explained by “fascial communi-
cation”, which may play a leading role in the transmission
of pain.! It is therefore plausible to describe the fascia as a
source of proprioception and nociception.?

However, a general anatomical connection between the
fasciae of the pelvic floor, the abdomen and the lower back
has not been described nor assumedyetin literature: such
concept could lead to the establishment of a “theory of a
whole-body fascial linkage”, that could explain the pres-
ence of referred pain as transmitted through a fascial layer.

The purpose of this study was to review the literature in
order to obtain more insight into the status quo of fascial
anatomy in the abdominal, lumbar and pelvic regions and
to prepare the ground for a new anatomical pattern.

MATERIALS AND METHODS

A search of the literature was conducted using the
PubMed database in November 2015. In order to find suit-
able articles for the literature review, the following key-
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words were used: “fascia”, “pelvic floor”, “endopelvic fas-
: b2

cia”, “perineal membrane”, “anatomy”, “terminologia
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anatomica”, “nomenclature”, “abdominal wall”, “retroperi-
toneal space”, “human abdominal fascia”, “Colles fascia”,

9 9

“urogenital diaphragm”, “pelvic floor dysfunction”, “pelvic
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organ prolapse”, “arcus tendineus fasciae pelvis”, “parietal
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presacral fascia”, “rectosacral fascia”, “Waldeyer’s fascia”,
“membranous layer”, “Scarpa’s fascia”, “transversalis fas-
cia” and “superficial fascia”. Search terms were used indi-
vidually or in combination. Reference lists of identified ar-
ticles were also reviewed for relevant publications and 41

scientific studies were considered the most related to our

Pelviperineology 2015; 35: 3-6 http://www.pelviperineology.org

work. In addition, the classic reference texts on Anatomy
were consulted: Gray’s Anatomy, Atlas of Human Anatomy
(Netter), Topographic Anatomy Textbook (Testut).

RESULTS

According to Stoker,’ the pelvic floor constitutes four
principal layers: endopelvic fascia, the muscular pelvic di-
aphragm (commonly referred to as levator plate), the per-
ineal membrane (urogenital diaphragm) and the superficial
transverse perineii. The anorectum and pelvic floor have
multiple interconnections by fascia and ligaments as well
as multiple indirect connections to the bony pelvis.
According to Park et al.,'° further, more superficial connec-
tions exist. To demonstrate this continuity, Park et al.'® in-
jected five fresh cadavers with contrast material in the
space between Dartos and Buck fasciae of the penis, show-
ing that the contrast material filling the scrotal cavity ex-
tended posteriorly in the perineum, remained far below the
urogenital diaphragm, and reached superiorly to the poten-
tial space along Scarpa fascia in all cadavers. During cadav-
eric dissection, the ink-stained spaces were confined by the
fascial planes involving Colles, Buck, Dartos, and Scarpa
fasciae. All these fasciae are superficial fascia, placed in the
middle of the hypodermis. Colles fascia is in continuity
posteriorly with the corrugator cutis ani, a layer of muscu-
lar fibers around the anus, which radiates from the orifice.
Medially the fibers fade off into the submucous tissue,
while laterally they blend with the true skin. By its contrac-
tion it raises the skin into ridges around the margin of the
anus.® This muscle is the homolog of the panniculus
carnosus found in mammals, and in humans, corresponds to
the superficial fascia.”

Martin'! also described a specific attachment of this sub-
cutaneous layer (or superficial fascia) with the deep fascia,
defining some pocket-like diverticulae. The lateral pocket
continues into the superficial perineal pouch. The medial
pocket, together with the intermediate, occupies the scro-
tum or labium majus. The intermediate pocket is associated
with the spermatic cord or the round ligament of the uterus
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and blends with their coverings posteriorly. However, in the
male it terminates just above the testes.

A second, deeper continuity among the abdominal, pelvic
and lumbar fasciae could be recognized and is realized by
the Gallaudet fascia (or deep perineal fascia, or superficial
investing fascia of the perineum). Indeed this fascia sur-
rounds the bulbospongiosus, ischiocavernosus and superfi-
cial transverse perineal muscles. This fascia is attached lat-
erally to the ischiopubic rami and fused anteriorly with the
suspensory ligament of the penis or clitoris. According to
Gray’s anatomy,® it is continuous anteriorly with the deep
investing fascia of the abdominal wall muscles (in particu-
lar with the fascia of the external oblique muscle), and in
males, it is continuous with Buck’s fascia. Superficial trans-
verse perineal muscle continues with the external anal
sphincter'? and with the anococcygeal ligament. According
to Kinugasa et al.,”* the anococcygeal ligament is divided
into two layers: a thick ventral layer, rich in thin vessels and
extending from the presacral fascia to the conjoint longitu-
dinal layer of the anal canal, and a thin dorsal layer extend-
ing between the coccyx and external anal sphincter. A re-
cent paper'* also confirmed that the anococcygeal ligament
(ACL) is formed by two distinct structures: a superficial fi-
brous band originating from the myosepta of the external
anal sphincter and running upwards to the coccyx (the su-
perficial ACL); and a deep fibrous band originating from
the periosteum of the coccyx, merging with the thick pre-
sacral fascia and attaching to the superior end of the EAS
(the deep ACL). From the coccyx and sacral bone the glu-
teus maximus with its fascia origins is in continuity with the
posterior layer of the thoracolumbar fascia.'”

Finally, a third, deeper fascial continuity could be recog-
nized. Gray (1918) described the urogenital diaphragm as
consisting of two dense membranous lamin@ which are
united along their posterior borders, but are separated in
front by intervening structures. The superficial of these two
layers, the inferior fascia of the urogenital diaphragm, is tri-
angular in shape, and about 4 cm in depth. Its apex is di-
rected forward, and is separated from the arcuate pubic lig-

Figure 1. — Scheme of the fascial continuity among the muscular-
fascial layers of the pelvic floor, abdomen and back.
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ament by an oval opening for the transmission of the deep
dorsal vein of the penis. Currently, insights indicate the
presence of a musculofascial unilayer structure, while ques-
tioning the existence of superior fascia and deep transverse
perinei.’ As a more appropriate alternative, the term per-
ineal membrane is suggested. Stein & DeLancey,'® examin-
ing serial cross-sections, revealed that the perineal mem-
brane is a complex structure that is only one component of
a larger interconnected support apparatus. In particular, this
study revealed that the perineal membrane has two distinct
parts; a dorsal portion and a ventral portion and that the le-
vator ani muscle is intimately connected with this structure.
The perineal membrane is posteriorly inserted into the per-
ineal body (also named the central perineal tendon) which
is a site of attachment of many structures and therefore has
an important function in the complex interaction of the
pelvic floor muscles. In the central perineal tendon six
muscles converge and are attached: the sphincter ani exter-
nus, the bulbocavernosus, the two transversi perini super-
ficiales, and the anterior fibers of the levator ani. In actual
fact, the central perineal tendon could be considered a point
of fusion among the various layers forming the pelvic floor,
in a similar manner to the linea alba of the muscular-fascial
layer of the abdomen. Gray’s Anatomy® pointed out that
“central nucleus of the perineum” is an inappropriate term,
as it is neither central nor tendinous. It is composed of con-
nective tissue, elastin, and smooth muscle, distributed irreg-
ularly within the body but becoming almost horizontal to-
ward the rectovaginal septum. The attachment of the levator
ani muscles to the perineal membrane and perineal body
means that disruption to the midline connection between
the perineal membranes of each side though the perineal
body allows loss of perineal body support and also lateral
displacement of the perineal membrane.!®

According with DeLancey!” the perineal membrane is a
single sheet of fascia extending between the pubic arch and
the ischiopubic rami and denoting a boundary between su-
perficial and deep perineal spaces.

Posteriorly, the perineal membrane is connected with the
presacral fascia through the deep fibrous band of the
anococcygeal ligament (ACL). Indeed this band originates
from the periosteum of the coccyx, merging with the thick
presacral fascia, and attached to the superior end of the ex-
ternal anal sphincter.'* Whilst the superficial ACL is com-
posed of very tortuous elastic fibers, with a fine elastic fiber
mesh, the deep ACL is composed of almost straight colla-
gen and elastic fibers, intermingled with the coccygeal pe-
riosteum. Consequently, the deep component can play an
important role, in association with contraction of the longi-
tudinal anal muscle and with the thick presacral fascia, in
maintaining a suitable positioning of the anorectum to the
coccyx. However, their relative lack of smooth muscles
compared with rich elastic fibers indicates that both ACLs
may become permanently overextended under conditions
of long-term mechanical stress.'*

DISCUSSION

A careful and thorough analysis of literature supports the
idea of a fascial continuity between abdomen, pelvic and
the lumbar region.Our literature review and a comparison
of anatomical texts allowed us to describe this fascial con-
tinuity as follows:

1) superficial layer: in an anteroposterior sequence, it is
formed by Scarpa’s fascia — Colles’ fascia — (sphincter
ani) — superficial fascia.

2) superficial layer of the deep fascia: in anteroposterior
sequence, formed by the aponeurosis of the external
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oblique muscle — (ischiocavenous and bulbospongiosus
muscles) in connection with the Gallaudet and Buck’s fas-
cia, up to the fascia lata of the thigh — superficial trans-
verse perineal muscle and Gallaudet fascia central tendon
of perineum — superficial portion of the external anal
sphincter — superficial portion of the anococcygeal liga-
ment — (gluteus maximus) posterior layer of the thora-
columbar fascia.

3) deep layer of the deep fascia: in anteroposterior se-
quence, formed by the internal oblique and transverse
aponeurosis, that blend into each other at the level of pubic
symphysis, forming the urogenital diaphragm — central
tendon of perineum — (levator ani muscle) — deep portion
of the anococcygeal ligament presacral fascia — iliac fas-
cia of the iliopsoas muscle. This deep fascial layer can be
divided again into two levels, assuming the levator ani
muscle as an ideal boundary line stretching from the uro-
genital triangle anteriorly to the deep transverse perineal
muscle posteriorly. Therefore we can describe: a superfi-
cial layer — above the levator ani — formed by the superior
band of the pelvic diaphragm that bends posteriorly,
through the tendinous arch of pelvic fascia, with the
aponeurosis of the internal obturator muscle; and a deep
layer including the lower band of the pelvic diaphragm
which merges anteriorly with the aponeurosis of the inter-
nal oblique abdominal muscle.

CONCLUSION

There is no description in literature of a fascial continu-
ity between abdominal wall, pelvis and lumbar wall;
though the topographic anatomy of these anatomical re-
gions is well known. An overview of these fascial structures
has not been well established. Our study, through a scientif-
ic review and a comparison of anatomy texts, demonstrates
that a “fascial continuum” actually exists and such knowl-
edge could improve the understanding of referred pain
pathophysiology and mechanisms. However, a deeper and
more detailed anatomical study is essential for the valida-
tion of this notion, and forms the focus of our future re-
search.

Recently reports have demonstrated that the deep fasciae
are well innervated'®!>?° and capable of transmitting me-
chanical forces from a distance?'?2. This concept of a fas-
cial anatomical continuity may have important implications
for the understanding of the clinical presentation and treat-
ment of pelvic pain, such as the case of pelvic pain result-
ing from abdominal (eg. caesarean section, abdominal sur-
gery) or lumbar injuries. Conversely, lower back symptoms
might find their origin and explanation in pelvic floor dis-
orders. This new concept could improve the treatment of
chronic pain and could lead to an important enhancement
of current anatomical knowledge and therapies.
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Fascial continuity ... Multidisciplinary Comments

The pelvic floor is a well-recognised anatomical and functional
region with its muscles, ligaments and bony structures clearly iden-
tified and labeled. As there was a lack of understanding of the com-
plexity of the pelvic fascia and its multilayer continuity throughout
the abdomino-lumbar regions, it now became logically identified by
Dr Carla Stecco’s team. The concept of fascial continuity potential-
ly brings a new insight into a range of disorders associated with the
pelvic region, particularly, the poorly understood problem of chron-
ic pelvic pain. Considering the complex interaction between fascia
and pelvic muscles, often noted for their dysfunctional state in
pelvic disorders, the fascia surrounding the muscles is a potential
mechanism, due to which, muscle generates tension and fascia me-
diates force transmission, that leads to pain. This pain is often mis-
construed as having visceral origin and is frequently labeled as re-
ferred pain. Based on the significant contributions of DeLancey,
Stoker and others, the work of Carla Stecco and her team provides
a seminal evidence-base for a new perspective on the anatomy,
function, and dysfunctional states of the pelvic region. From the
perspective of an anatomist, such discoveries are most welcomed,
encouraged and recommended.

PROF RYSZARD MACIEJEWSKI
Chair Department of Human Anatomy
Medical University of Lublin, Poland

Different clinicians have varying views of fascia, for surgeons, it
may serve as a boarder for dissection, a stable anchor for sutures or
a location of tissue herniation that requires repair. For many, it was
that white stuff that needed to be dissected out of the way in cadav-
er lab, oh-so-many-years-ago, in order to isolate a well delineated
structure that would soon have a numbered pin placed in it that re-
quired identification for a lab quiz. Like all things in life, fascia and
the fascial system holds differing paradigms depending on the view-
point of the clinician. With the emergence of research we now know
that fascia is much more than aponeurotic sheets, ligaments and the
ubiquitous packing material occupying space in between anatomic
structures. It contains a vast neural network capable of generating
signals of proprioception and nociception as well as reacting to and
transmitting mechanical loads.

The value of this article lies in the clear stated goal of providing
a greater understanding of the continuity of the fascial system be-
tween the abdominal wall, pelvic floor and lumbar region which
had not previously been established in the literature. The ab-
dominopelvic canister is a functional and anatomical construct
based on the continuity of the somatic structures of the abdominal
cavity and pelvic basin. The superior boarder of the canister being
the respiratory diaphragm and the inferior boarder, the pelvic floor.
The canister acts synergistically to support the midline of the body
and altered mechanics, be it of a lack of support, altered respiration
or excessive motor holding are well established as contributing to
the development of pelvic dysfunction.

As medicine has moved away from the Cartesian model — where
chronic persistent pain was believed to be a direct result of tissue
damage - to a greater understanding that pain is an output from the
brain as a result of threat, perceived or real, we must adjust our di-
agnoses and treatments accordingly. The focus of chronic pelvic
pain is also moving away from the paradigm of assumed organ
pathology to a greater understanding of the contribution of the mus-
culoskeletal system which includes fascia as a generator of nocicep-
tion and altered proprioception. Scars of the abdominal wall as well
as lumbosacral dysfunction have been reported in the literature as a
source of persistent pain. The knowledge of the signaling function
of fascia and the new established continuity between the abdomen,
pelvic floor and low back provides another area of consideration for
potential sources of nociceptive input to the brain.

RAMONA C. HORTON MPT

Asante Rehabilitation Services

Faculty, Herman & Wallace

Pelvic Rehabilitation Institute Seattle, WA, USA

It is a pleasure to comment on Dr Stecco’s concept of a
universal fascial system, in this instance, its relevance to the
pelvic floor. The role of connective tissue in pelvic floor
function and dysfunction has been a recurent theme in this
journal since its inception some 10 years ago. The word ‘fas-
cia’ is not a well defined concept in pelvic floor anatomy. In
a general sense it is a structural component which refers to
the connective tissue covering organs, muscles, pelvic side
wall. Ligaments have historically been defined as a conden-
sation of this fascia. On dissection ‘fascia’ appears white and
it is often assumed that this is a purely collagenous layer.
Nothing could be further from the truth. Biopsies of liga-
ments, ‘fascial’ layers of vagina and attachments between or-
gans have all given the same results: collagen, elastin, smooth
muscle, blood vessels and nerves, figl, albeit in different pro-
portions. It follows from figure 1, that all pelvic functions in-
volving the organs muscles and ligaments will involve a cor-
tically co-ordinated contraction or relaxation of the ‘fascia’ in
some way. Fascia is indeed a living contractile tissue.

The Integral Theory intersects with Dr Stecco’s holistic
concepts. It describes how bladder and bowel are opened and
closed by striated pelvic muscles pulling against suspensory
ligaments. If the ligaments are loose, organ closure is deficient
(incontinence) and also, opening (evacuation problems). The
most vulnerable structural components of the ligaments are
collagen and elastin, both of which deteriorate with age.

This cortically co-ordinated relationship between striated
muscle, smooth muscle and ligaments/fascia explains many
so-called mysteries of the pelvic floor. How strips of tape
strategically placed on ligaments restore continence (TVT
operation): the contractile strength of the urethral closure
forces is restored. Pelvic muscles become unbalanced when
a forward or backward vector forces is weakened: the oppo-
site vector contracts excessively causing muscle spasm and
pain. How inability of loose uterosacral ligaments to be ten-
sioned may cause referred pain along the T11-12 S2-4 nerve
plexuses. Clearly the pelvic fascial/ligamentous tissues must
be related to the general fascia as described in Dr Stecco’s
universal theory. This raises two fascinating questions, how
and by how much?

PETER PETROS MD PHD
Pelvic Floor Reconstructive Surgeon Sydney

“Fascial continuity of the pelvic floor with the abdominal
and lumbar region” in my opinion opens a very interesting
addition to the established aspects of the Integral Theory.
Due to its extraordinarily detailed review of the recent litera-
ture and clinically orientated conclusions it contributes valu-
ably to the understanding of the pelvic floor anatomy and its
connection to other regions of the human body in a holistic
manner. If anything at all, the critical reader possibly would
miss a quick view into Embryology, as one would also find
elements of these findings e. g. in some of the publications by
H. Fritsch and associates (such as Ann Anat. 1993
Dec;175(6):531-9: “Development and organization of the
pelvic connective tissue in the human fetus.”, or Surg Radiol
Anat. 1994;16(3):259-65: “Topography and subdivision of
the pelvic connective tissue in human fetuses and in the
adult”, or more recently in Adv Anat Embryol Cell Biol.
2004;175:11I-IX, 1-64: “Clinical anatomy of the pelvic floor.”
These papers would as well support the correctness of the
conclusions drawn, and I am thoroughly stretched of what in-
fluence on clinical practice this will gain in the future.

DR KAY UWE SCHEFFLER
Urologist

Zu den Wiesen 05

D-18276 Sarmstorf Germany
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Outcomes of surgically treated mesh erosions secondary to
mid-urethral sling surgery

AHMET AKIN SIVASLIOGLU, ASLIHAN ALP OZTURK, DILEK UYSAL, CETIN AYDIN

Izmir Katip Celebi University Ataturk Training and Research Hospital - Obstetrics and Gynecology

Abstract: Objective: Mesh erosion is a bothersome complication of mid urethral sling surgery and the aim of this study is to scrutinize the
risk factors and results of mesh erosion surgery. Materials and methods: This retrospective study evaluates the patients who have had partial
removal of mono-filament polypropylene tape due to the mesh erosion between the dates of July 2012 to July 2015. The data were analyzed
with the SPSS package programme. Results: The total number of the cases who have had partial removal due to mesh erosion was 28. The
majority of cases had had transobturator tape surgery (89.3%). The mean of the time from index mid urethral sling surgery to mesh erosion
surgery was 31.2 (24.8) months. The most common presenting symptom was stress urinary incontinence (SUI). The mean of follow up peri-
od after the mesh erosion surgery was 14.5 (8.8) months. The number of incontinent and continent patients before the mesh erosion surgery
was 10 and 18, respectively. The number of the incontinent patients after surgery increased to 12 patients and the rest of the study population
(16) have remained continent. Conclusion: Mesh erosion could be seen as late as 102 months after the index operation. Partial removal of
mesh is easy and usually does not have a considerable negative impact on continence. Follow ups are essential for patients who have had mid

urethral sling surgery.

Keywords: Mesh erosion; Partial mesh removal; Stress urinary incontinence.

INTRODUCTION

Several new techniques have been developed for the sur-
gical treatment of stress urinary incontinence (SUI).
Currently, most of the literature are favouring the use of
midurethral tapes'. However, mesh erosion is a bothersome
complication of this surgical treatment and the incidence
varies widely (0% vs. 20%)?. The presenting symptom of
the patients who have erosion can vary such as SUI, persist-
ent vaginal discharge, stinging feeling, voiding dysfunc-
tion, vaginal burning sensation, vaginal bleeding, dyspareu-
nia of partner or urgency. Diagnosis is confirmed by visual
inspection or palpation of the tape in the vagina. Care must
be taken to exclude urethral and bladder erosions that are
potentially serious complications and necessitate immedi-
ate surgical removal.

The vaginal erosion is caused by multiple factors includ-
ing inappropriate vaginal dissection, wound infection, bad
healing, scarring, markedly atrophied vaginal wall, estro-
gen deficiency, diabetes mellitus, postoperative urinary re-
tention, postoperative traumatic catheterization, or urethral
dilatation®**. The placement of tape under the pubocervico-
vaginal fascia would prevent erosion formation’. This study
aims to identify the outcomes of surgically treated mesh
erosions in women who have had mid urethral sling surger-
ies for SUIL

MATERIALS AND METHODS

This retrospective study evaluates the data between the
dates of July 2012 to July 2015. All the files of the patients
who had had surgically treated mesh erosion were scruti-
nized with respect to age, parity, menopausal status, symp-
toms, type of sling surgery, commorbidity and followups.
Only the patients who had been operated with the mono-fil-
amentous polypropylene slings were included in the study.
The data were analyzed with the SPSS package program.

RESULTS

The total number of the cases who had surgically treated
mesh erosion was 28. Twenty-six midurethral sling surger-
ies were performed at other units and two at our centre.
During the study period (3 years) the total number of mid
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urethral sling surgeries was 147. Hence the erosion rate of
our centre was 1,3%. The demographic parameters of the
study group are given (Table 1).

We found that the mean duration from mid urethral sur-
gery to erosion diagnosis was 31.2 (24.8) months.
Interestingly, one mesh erosion was diagnosed in a patient
102 months after index surgery.

The majority of cases had transobturator tape surgery
(89,3%) (Figure 1). A small amount of cases with erosion
was seen after TVT (10.7%).The mean of the time from in-
dex mid urethral sling surgery to mesh erosion surgery was
31.2 (24.8) months. The most common presenting symp-
tom was stress urinary incontinence (SUI). The mean of
follow up period after the mesh erosion surgery is 14.5
(8.8) months. The data have been given (Table 2).

The number of incontinent and continent patients before
the mesh erosion surgery was 10 and 18, respectively. The
number of the incontinent patients after surgery increased
to 12 patients and the rest of the study population (16) have
remained continent.

We found that the mean duration from mid urethral sur-
gery to erosion diagnosis was 31.2 (24.8) months.
Interestingly, one mesh erosion was diagnosed in a patient
102 months after index surgery.

The most common presenting symptom was stress uri-
nary incontinence, stinging feeling, leucorrhea, emptying
difficulty, vaginal burning sensation, dyspareunia of partner
and urgency in descending order in our study.

TaBLE 1. The demograhic parameters of the study population.

Variable

Age (years) 54.2 £ 11.6 (min. 32 - max. 78) years

Parity Multiparity 28
Nulligravid 1

Reproductive status Menapausal 18

Perimenopausal 10

Comorbidity No comorbidity 17 (60,7%)
Hypertension 7 (25%)
Diabetes + Hypertension 3 (10,7%)
Diabetes 1 (3,6%)




Ahmet Akin Sivaslioglu, Aslihan Alp Ozturk, Dilek Uysal, Cetin Aydin

TaBLE 2. Data related to the midurethral sling surgery.

Variable

Type of sling surgery TOT 25 (89,3%)
TVT 3 (10,7%)

Passed time from the
index surgery to the
application for treatment

31.2 + 24.8 (min. 3 - max. 102) months

(months)

Presenting symptoms SUIL 10(35,7%)
Leucorrhea 5 (17,9%)
Voiding difficulty 4 (14,2%)
Stinging feeling 3 (10,8%)
Vaginal burning sensation 3 (10,8 %)
Dyspareunia of partner 2 (7,1%)
Urgency 1(3,5%)

Follow up period after
mesh erosion surgery
(months)

14.5 + 8.8 (min. 1- max.33) months

The cases were followed up with a mean of 14.5 ( 8.8)
months (min.1- max 33 months).

De novo stress urinary incontinence occurred in two pa-
tients. The total number of cases who have had stress uri-
nary incontinence was 12. Four cases out of 12 opted for
Burch colposuspension and these cases are continent. Eight
patients were given anticholinergic treatment plus extra-
corporal magnetic innervation therapy. Four patients out of
eight were happy with the treatment modality because they
were almost dry, however the other four patients rejected
any further treatment and they were incontinent.

The most common presenting symptom was stress uri-
nary incontinence, stinging feeling, leucorrhea, emptying
difficulty, vaginal burning sensation, dyspareunia of partner
and urgency in descending order in our study.

The cases were followed up with a mean of 14.5 (8.8)
months (min. 1-max 33 months).

Figure 1. — Mesh erosion due to transobturator sling surgery.
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De novo stress urinary incontinence occurred in two pa-
tients. The total number of cases who have had stress uri-
nary incontinence was 12. Four cases out of 12 opted for
Burch colposuspension and these cases are continent. Eight
patients were given anticholinergic treatment plus extra-
corporal magnetic innervation therapy. Four patients out of
eight were happy with the treatment modality because they
were almost dry, however the other four patients rejected
any further treatment and they were incontinent.

Informed patient consent was obtained from the patients
and the study was approved by the local ethical committee
of the hospital.

DISCUSSION

All of the patients (28) had partial removal of mesh.
Complete removal of mesh has not been tried because of
two reasons: 1) the tissue integration of monofilament
polypropylene meshes is increased, making its complete
dissection nearly impossible without any complication to
the surrounding structures such as urethra, bladder or con-
nective tissue of the pelvic floor 2) the complete removal of
mesh may lead to recurrence of stress urinary incontinence
after the surgery.

During the early period of sub urethral sling surgery; the
prevalence of mesh erosion was as high as 10-40%.
However with improvements in surgical technique and mesh
technology, the rate of erosion has dropped to 3%°. The
management of mesh erosion is either medically or surgical-
ly. If the erosion is < Smm, spontaneous healing within 6-12
weeks can be seeen’. However, if the conservative treatment
fails or the longest distance of erosion is larger than 1 cm;
the exposed part of the mesh is incised and the healthy vagi-
nal mucosa is sutured under local anaesthesia. Topical estro-
gen usage should be offered to all postmenopausal patients.
This study entails the patients who have had partial sling re-
moval due to mesh erosion and all the cases were operated
under local anaesthesia and their healthy vaginal tissue was
sutured once the partial removal of the mesh had been com-
pleted. There was one recurrent case out of 28 cases after
the partial removal of mesh (3.5%).

A review of TOT and TVT procedures for SUI found that
mesh erosion was more common following TOT proce-
dures compared with TVT procedures®. Our result is in ac-
cordance with the literature.

In order to get rid of the mesh erosion problems, the pub-
ocervicovaginal fascia should be plicated over the mesh so
that mesh would stay under the pubocervicovaginal fascia
during mid urethral sling surgery>.

In the literature, concominant surgery for SUI and POP
has not been found to be associated with an increase in mesh
releated complications’. On the other hand, previous vaginal
scar tissue may lead to erosion due to damaged vascularity.
Elderly age, BMI >30 kg/m? menopausal status, diabetes
mellitus, smoking, length of vaginal incision > 2 cm, recur-
rent vaginal incision for postoperative complications and pre-
vious vaginal surgery for pelvic organ prolapse or inconti-
nence were also found to be risk factors for mesh erosion'’.

CONCLUSION

Mesh erosion could be seen as late as 102 months after
the index operation. Partial removal of mesh is easy and
keeps patient continent. Follow ups are essential for pa-
tients who have had mid urethral sling surgery.
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Multidisciplinary Uro-Gyne-Procto Editorial Comment

To improve the integration among the three segments of the pelvic floor, some of the articles published in
Pelviperineology are commented on by Urologists, Gynecologists, Proctologists/Colo Rectal Surgeons or other
Specialists with their critical opinion and a teaching purpose. Differences, similarities and possible relationships be-
tween the data presented and what is known in the three or more fields of competence are stressed, or the absence of
any analogy is indicated. The discussion is not a peer review, it concerns concepts, ideas, theories, not the methodolo-

Uro... Implantation of a synthetic midurethral sling is the most
common anti-incontinence procedure in women worldwide. A ma-
jor problem is the absence of controlled studies on the real incidence
of complications, particularly mesh erosions, whose incidence
varies from 0% to 41%. Factors for slings erosion fall into three
main categories: patient and intraoperative conditions and mesh
characteristics. The careful selection of patients and surgical accura-
cy can reduce the occurrence of this complication and minimize the
possibility of a partial sling removal. The effectiveness of partial
sling removal on continence needs a long-term follow-up because at
the moment there is an absence of evident results in this matter, al-
though the “absence of evidence is not evidence of absence”.

SALVATORE SIRACUSANO
Department of Urology Universita di Verona, Italy
salvatore siracusano@univr it

Procto... As well as Urinary Incontinence also Fecal Inconti-
nence can be treated with a sling implant (Pelviperineology
2007;26:108), mostly if associated with rectal prolapse. It’s very
interesting that, in our personal experience (Pelviperineology
2013;32:9), similar results are obtained. Erosions and dislocations
may occur but removal is easy. The internal circular scar following
the removal allows a residual continence as well as described in
this paper. Infection in posterior slings occurs more frequently
and it needs a more important attention.

FILIPPO LA TORRE
Department of Surgery, Universita di Roma La Sapienza, Italy
filippo latorre@uniromal .it
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Pain reduction after anti-incontinence operation with a
shortened sub-mid urethral sling implant and medial needle
trajectory

REUT GILAD, MENAHEM NEUMAN, JACOB BORNSTEIN

Urogynecology, dep. of Ob-Gyn, Galilee M.C., Nahariya, and the Faculty of Medicine, Safed, Bar-Ilan University, Israel

Abstract: Aim of the study: We wanted to evaluate the 3 year-efficacy and the reduction in incidence, durability and severity of post-operative
pain after trans-obturator sub mid urethral sling implantation with sling shortening and needle trajectory by medial route vs. results in previ-
ous studies reported in the medical literature of similar surgery using the Tension-free vaginal tape trans-obturator method. Methods: In this
retrospective study, 82 patients’ pre and post-operative data was collected from the medical records and by a telephone interview question-
naire regarding relief of symptoms and post-operative complications, focusing on post-operative pain. Results: Of the eighty two participants,
most reported very low incidence and severity of post-operative pain. Two patients (2%) had post-operative moderate dyspareunia, while four
patients (3.6%) suffered significant post-operative overactive bladder symptoms. Previously reported data regarding the trans-obturator sub
mid urethral sling procedure showed that 11.5% and up to 30% of operated patients suffered post-operative pain, mainly at the thigh, pelvis
and vagina, lasting for an average of two weeks. Some had chronic intractable thigh pain related to obturator neuralgia. Surgical attempts to
remove the implant failed to improve the outcome. The operative cure rates shown here, evaluated by SUI symptoms persistence, were simi-
lar to those previously reported with the trans-obturator sub mid urethral sling procedure. Conclusion: The short sub mid urethral sling, posi-

tioned according to the FF method, is shown to lower the post-operative pain, while maintaining similar efficiency with SUI cure.

Keywords: Urinary stress incontinence; Trans-obturator sub mid urethral sling; Over-active bladder.

INTRODUCTION

Female urinary stress incontinence (USI) is defined as in-
voluntary leakage of urine during physical activity, sneez-
ing, or coughing.'?

Stress leakage occurs when an increase in intra-abdomi-
nal pressure overcomes sphincter closure mechanisms in
the absence of bladder contraction.

DeLancey (1993), concluded that the underlying patho-
physiology is associated with a defect in bladder neck and
urethra due to the laxity of surrounding tissues and insuffi-
ciency of the internal sphincter of the urethra.?

Stress urinary incontinence is the most common cause of
urinary incontinence in younger women, and the second
most common cause in older women.*’

This is a significant public health problem, as shown by
the 10% lifetime risk a woman has to undergo a surgical in-
tervention to treat this bothersome condition.

The first choice of treatment for SUT is a conservative ap-
proach including lifestyle modifications (physical activity,
dietary habits, and weight loss), bladder control exercises,
and pelvic floor muscle training (PFMT). In the failure of
conservative treatment, surgical treatment is necessary.®

The retro-pubic open colpo-suspension was widely used
until Ulmsten (1996) described a new minimally invasive
technique, a tension-free vaginal tape (TVT) for urinary in-
continence treatment.”

This operation, based on a sub mid-urethral Prolene tape
support, has been accepted worldwide as an easy-to-learn,
effective and safe surgical technique. Recent prospective ran-
domized studies have reported that the TVT success rate
ranges from 80% to 95% with a longer-than-5-year follow-
up.’2

However, there have been several rather rare complica-
tions during and after the TVT procedure such as: bladder
penetration, postoperative urinary outlet obstruction, bowel
penetration and intra-operative and post-operative bleeding.
These adverse events were attributed to the retro-pubic nee-
dle passage, proximal to the bladder, bowel and blood ves-
sels.!316

Modifying the retro-pubic TVT needle pass to the trans-
obturator route allows avoidance of the para-vesical space,
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and reduces the risk of the TVT-related bladder, bowel, and
vascular injuries.'*

Emmanuel Delorme?” and Jean de Leval'' were encour-
aged to design a sub mid-urethral trans-obturator sling
(TOT) wherein the TVT needle bypasses the retro-pubic
area. Instead, the TOT needle route passes through the rel-
atively safe medial compartment of the obturator fossa
area, 2.5-3 cm medially to the obturator vessels and nerve,
remote from the pelvic viscera and vessels.!”

Studies suggest that this new minimally invasive, anti-in-
continence operative procedure is associated with high cure
rates and lower morbidity rates than TVT over the short
term."’

As clinical evidence supporting its efficacy and safety at
medium/long term has continued to grow, the TOT proce-
dure has become widely adopted by urogynecologists and
urologists worldwide.!s

Nevertheless, pain can occur after retro pubic and trans
obturator tape procedures, especially with de-Leval’s
method'*?!, at a rate of 11.5% up to 30% among operated
patients, according to previous studies.

Following trans obturator procedures, pain symptoms are
typically experienced by women at the groin/thigh region
and are transient in the vast majority of subjects.?!-??

The source of groin pain after trans-obturator procedures
may originate from trauma secondary to the penetration of
the dissecting scissors, needles, and/or tape into muscular
(i.e. obturator and adductor muscles) and/or aponeurotic (i.
e., obturator membrane) structures. It could also be related,
however, to a foreign-body reaction to the tape, possibly in
proximity to peripheral obturator nerve branches.

Theories of the origin of groin pain after TVT-Obturator
sling include direct obturator nerve damage or indirect
nerve compression and a myofascial syndrome arising from
muscle hypertonia secondary to excessive tension or incor-
rect placement of the tape.”

To address these issues of postoperative groin pain as well
as the — rather theoretical — risk of obturator nerve injury and
to further improve the original surgery, the original TOT pro-
cedure was modified?® to further reduce TOT-related post-op-
erative thigh pain, by shortening the tape implant (TVT-
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Abbrevo®, Ethicon, USA),** theorizing that a reduced
amount of mesh would decrease post-operative groin pain.?

At 1 year follow-up, the modified inside-out trans-obtu-
rator sub mid urethral tape procedure was deemed as safe
and efficacious as the original TVT-O, and also associated
with less immediate postoperative groin pain.?

Although short term follow-up has been documented,
longer-term evaluation has not appeared in the medical lit-
erature. Therefore, we wanted to evaluate the 3 year-effica-
cy and the reduction in incidence, durability and severity of
post-operative pain, comparing patients operated according
to a modified trans-obturator sub mid urethral sling proce-
dure (TVT-Abbrevo), using a 12 cm-long polypropylene
tape, in comparison with previously-published studies eval-
uated the same in TVT-O patients.

We expected to find that post-operative pain, severity and
durability following the TVT-Abbrevo will be reduced,
while other peri-operative complications and the therapeu-
tic efficiency will be unchanged.

PATIENTS AND METHODS

This retrospective study examined the medical records of
patients operated at a single center.

Inclusion criterion was the modified TVT-Abbrevo oper-
ation for USI, previously diagnosed by the history taking
and cough test.

Exclusion criteria included absence of complete medical
records and patient’s refusal to participate in an interview.
All operations were carried out by an experienced surgeon
at a private hospital. The study was approved by the hospi-
tal’s Institutional Review Board.

The operations were performed according to previously
reported surgical steps.?® In short, a 1 cm. longitudinal vagi-
nal cut was made at the sub mid urethral area, sub mucosal
lateral tunnels were created up to the inferior pubic ramous,
the TVT-Abbrevo needles were passed close to the bone
through the medio-anterior compartment of the obturator
fossa and out at the covering skin, through the major labia.

Study participants’ data regarding relief of symptoms and
peri and post-operative complications, focusing on post-op-
erative pain location, severity, duration and frequency, were
carefully collected from the medical records. The data had
been collected at three years’ post-op telephone interview
questionnaire regarding relief of symptoms and post-opera-
tive complications including post-operative thigh pain.
Patients were routinely asked at follow-up visits whether
they experience groin pain or inner thigh pain. Charts were
reviewed for complaints of post-operative groin pain at any
stage of follow up.

Figure 1. — Post Op clinical data.
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Figure 2. — Early post Op pain.

The percentage of patients with significant pain after sur-
gery was expected to decrease significantly by using a me-
dially placed short sling.

A 95% confidence interval for proportion was calculated
for comparison of the expected differences in outcomes
(this research vs. the literature): significant pain in no more
than 10% of patients who underwent TVT-Abbrevo with
modified needle surgery, compared to above 20% for the
TVT-O procedure as quoted in the literature.

These results are based on one sample test for
Proportions, alpha 5%, 1-sided hypothesis, examination of
at least 80 patients is needed to achieve power of 81%.

Data was collected from 102 patients’ charts by researchers
not involved with the patients’ care. Postoperative pain was as-
sessed with a 0-10 Visual Analog Scale (VAS). Normally dis-
tributed continuous data were described using means and stan-
dard deviations, resorting to the median and inter quartile
range for those not matching a normal distribution. Categorical
data were described using numbers and percentages.

RESULTS

Between May 2011 and January 2012, a total of 102 pa-
tients suffering from SUI underwent TVT-Abbrevo implan-
tation. Of these, 20 patients (20.4%) were lost to follow up
after their first postoperative visit. Of the remaining 82 pa-
tients, 6 patients (7%) suffered early post-operative thigh
pain described as mild, for up to one month after the proce-
dure. Two patients (2%) reported early post-operative mild
pelvic pain lasting for 2 weeks, and 3 patients (4%) report-
ed mild dyspareunia which disappeared after two months in
2 patients and 4 months in the third.

Eleven patients (13%) complained of significant sustained
post-operative Over Active Bladder (OAB) symptoms. Nine
patients (11%) reported bulging symptoms during the third
year following the procedure. Of these 9 patients, seven suf-
fered only mild POP symptoms not necessitating any inter-
vention, while 2 suffered moderate symptoms and required
therapy. Finally, 2 patients (2.5%) reported mild SUT symp-
toms at the 3 year-post-operative interview.

The data retrieved from previous studies regarding the
TVT-O procedure, showed that 11.5% up to 30% of operat-
ed patients suffered post-operative pain, mainly at the thigh,
pelvis and vagina. Some had intractable chronic thigh pain
related to obturator neuralgia. Surgical attempts to remove
the implant failed to improve the pain. The operative cure
rates, evaluated by SUI symptoms persistence, were similar
to those previously reported for the TVT-O procedure.

DISCUSSION

The main finding of the present study was that while the
operative urinary incontinence cure rates reported here are
similar to the ones previously reported in the literature for
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the TVT-O technique, the primary outcome measure of our
study, the incidence and duration of postoperative thigh
pain, differed significantly.

Postoperative pain may appear as a result of tissue dam-
age at the central obturator region radiating to the thigh,
with subsequent spontaneous healing and recovery.

Persistent groin pain after an uncomplicated TVT-O proce-
dure may be explained by damage of a peripheral branch of
the obturator nerve. Though such damage is rare, it can occur.
According to the FF method, instead of passing the needle
tangentially through the central part of the obturator mem-
brane and muscles, it is inserted perpendicularly, through the
medial section of these structures, with the purpose of causing
less tissue damage by virtue of its remoteness from the obtu-
rator nerve, thereby reducing postoperative thigh pain.

The shortened TVT-Abbrevo tape placed at a medial
modified position appears to permit fixation in those tissues
critical for support, while avoiding the muscles likely relat-
ed to groin pain.

Our hypothesis regarding the lower rate of postoperative
pain with the short sub mid urethral sling positioned ac-
cording with FF method was confirmed, as well as our as-
sumption regarding the similar cure rates between the two
procedures

This trans-obturator sub mid urethral short sling implant
method reduced the early post-operative pain to 6% com-
pared to approximately 11.5-30% according to the previous
TVT-O method reported in the medical literature.

In conclusion, the short sub mid urethral sling positioned
according with the FF method is shown to have both lower
post-operative pain and maintain similar efficiency with
SUI cure rates.
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Treatment of chronic pelvic pain with Fascial Manipulation®
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Abstract: Chronic pelvic pain represents one of the major challenges for healthcare providers; it is often difficult to arrive at a definitive di-
agnosis as well as to employ a “gold standard” treatment. In this paper, a new approach regarding to the pelvic pain has been described, bas-
ing on the concepts of anatomical continuity of the fasciae of the abdominal wall, the pelvic floor and the lumbar region. The method applied
is Fascial Manipulation®, which consists in the treatment of specific points selected within the fascial continuity. To explain this hypothesis
two case reports have been considered: the patients reported chronic pelvic pain, even if they also suffered for low back and inferior limbs.
The understanding of the fascial continuity between the pelvis, the back and the thigh, permits the development of treatments that could be
suitable for the therapy of pelvic pain and, at the same time, for back and inferior limbs pain.

Keywords: Manual therapy; Fascial manipulation; Pelvic floor; Pelvic pain; Integral theory.

INTRODUCTION

Chronic pelvic pain is defined as non-malignant pain
which could persist for more than six months and it is per-
ceived in the pelvic region'. It represents one of the major
therapeutic challenges for healthcare providers, such as
general practitioners, physiotherapists and specialist physi-
cians to whom is often difficult to arrive at a definitive di-
agnosis?3. The pain located in the pelvis or in the lower ab-
domen is usually associated with a wide range of condi-
tions involving the reproductive, gastrointestinal, genitouri-
nary, and musculoskeletal systems*. Apte G et al.' define
pelvic pain syndrome as recurrent or persistent pain associ-
ated with symptoms suggesting the involvement of the
musculoskeletal, gynecological, urological or gastrointesti-
nal systems in absence of inflammation or other specific
pathologies.

Recently, the focus has been directed to the implication
of fasciae as a possible cause of chronic pelvic pain®®7. It
was demonstrated that the deep fasciae are well innervat-
ed®*10 and are able to transmit the mechanical forces for
long distances'''2. A defective sliding, or a densification of
the loose connective tissue between the fascial layers can
change the capacity of contraction of the muscle. Many
manual methods suggest how to release the fascial densifi-
cation in order to restore the normal fascial sliding to sup-
port the muscle activation and movement!3!4.

Bernstein et al. affirm that the myofascial Trigger Points
(TrPs) appeared to be linked to hypertonicity of pelvic mus-
cles and to inability of patients to relax and exert adequate
voluntary control®. In contrast, the physical therapy of
pelvic floor usually consists in electrical stimulation and
active contraction of the internal muscles'®. In this way, the
goal of physical therapy is only to improve hypotonicity of
the pelvic floor muscles, which is directly opposed to that
of the TrPs hypothesis.

The fascial continuity concept complements the “integral
theory”, according which a balance of tension in the pelvic
floor is the key to normal function of the pelvic organs!”8.
To restore balance in dysfunctional states, where there is no
organic problem, it is necessary to release fascial densifica-
tion or restrictions, thus recreating the perfect equilibrium
of forces. Moreover, the fascial system has been shown to
be involved in muscle coordination, supporting the right
timing and the activation of pelvic muscles. As myofascial
pain, also the treatment of the pelvic region has to focus on
both the muscles and fasciae. According to the Fascial
Manipulation technique, pelvic fasciae are maintained in a
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precise tension through the presence of fascial connections
between muscles of the abdomen, back and inferior limbs'®.
Their dysfunction can arise from fascial changes that could
occur also in distant disctricts. These fascial connections
have precise anatomical bases which are also described by
Ramin et al. There are also well defined fascial connec-
tions with different viscera. In the lesser pelvis, from ante-
rior to posterior, the connections include the urinary blad-
der, the uterus (prostate in male) and the rectum. The recto-
vesical fascia, for example, is a membranous layer that con-
nects the prostate, the urinary bladder and the rectum and
covers the seminal vessels?!. It has been demonstrated that
fasciae support the interconnections between the viscera,
providing not only a proper isolation but, at the same time,
guarantee the appropriate motility of the organs.
Additionally, the fascia connects various organs with the
muscles of the trunk. It has the capability to transmit forces
and, in particular, to regulate possible imbalances that
could interfere with the normal motility and mobility of the
organs. As a result, sometimes organs from different sys-
tems can reflect different dysfunctions at the same time.

The key concept of the Fascial Manipulation® method is
that a correct tension of the pelvic fasciae can be obtained
by also treating distant fasciae, resulting in relief of pelvic
pain.

The Fascial Manipulation treatment is specific for each
person, basing on the symptoms and the clinical history.
Consequently, a standard description of the treatment for
chronic pelvic pain is impossible, but, to explain this new
theory, two examples of treatments are reported.

The first case report concerns a female patient D. G., 17
years old, affected by dysmenorrhea since the beginning of
menarche (6 years before the treatment). She complained
constant pelvic pain of low intensity, rated as 2 on a 0 to 10
Verbal Analogue Scale (VAS), which usually increased two
days before menstruation and remained high during the
first 3-4 days of the menstrual cycle (VAS 7-8/10) such that
requiring the use of painkillers. The pain was always locat-
ed in the lower abdomen and during the menstrual period
when it reached a peak of 7-8/10 VAS spreading to the low
back and to the anterior part of the thighs. Gynecological
visits resulted always negative, and an endometriosis was
reasonably ruled out by ultrasound and magnetic resonance
investigations. It had been proposed the diagnosis of
Chronic Pelvic Pain (CPP) and dysmenorrhea. D.G. had
sporadic episodes of acute low-back pain (LBP). She com-
plained of bilateral knee pain with ratings of 3/10 (VAS)
while resting, escalating to 7/10 (VAS) when walking for
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more than 10 minutes. The pain was localized in the anteri-
or area of the knees and bending movements, such as
climbing the stairs or squatting, resulted so dangerous to
stop her dancing. MRI investigations of both the knees re-
ported no abnormalities. Treatments included laser-therapy,
and physical therapy focusing on reinforcement of the
quadriceps muscles and stretching of the muscle chains of
the legs showed no positive results. Her history included
surgery in 2004 to remove a birthmark extending from the
posterior portion of the right breast to the base of the ipsi-
lateral ribcage. The post-surgical scar was extensive but
without pain during movement.

The treatment performed followed the fundamentals of
Fascial Manipulation®. The first session focused on the
anterior part of the body. The first step consisted of check-
ing all the points codified by the Fascial Maniulation®
technique in the thoracic and abdominal regions including
the inferior limbs. Irregularities of the fascial tissue (stiff-
ness or roughness) were found in fascia of the internal and
external oblique muscles (approximately located over the
11th and 12th ribs) on the left side, in the external oblique
muscle on the right side, and in the the antero-medial por-
tion of the right thigh (continuity of the pelvic fasciae with
the iliopsoas fascia). Other two densifications were found
in the ankle region over the retinacula that are in continu-
ity due to the crural fascia (Fig. 1). The treatment has been
performed with back and forward deep massages to release
the densifications. It started with the release of the three
densifications in the abdominal region. After the complete
release of these areas the patient felt a sense of lightness in
the left lower abdomen, and pain while squatting was im-
proved 50% bilaterally. To balance and complete the treat-
ment, the session continued handling the right thigh and

the areas in the ankle. With the release of these densifica-
tion the patient reported an 80% of improving in knee pain
during squatting and lightness in the pelvic region on both
sides. After the first month the follow up of the patient re-
ported that the pain in the pelvic region was still absent
and the pain in the knees was still 80% improved. After 3
months and one year the improvements continued to be
maintained except during the menstrual periods. In facts,
during the menstrual cycle the pain was of lower intensity
(VAS 2/10), and did not interfere with activities of daily
living (ADL’s). Improvement in knee pain has been main-
tained and D.G. reported that she can walk, run and squat
without pain.

The second case is about a 38 year old male (M.C.). He
complained of pelvic pain, and referred pain to the groin
for 6 years (4 years before the treatment). The pain was
constant when standing or sitting, with a VAS of 5/10,
which increased during the night, with VAS of 6-7/10. He
also complained of urinary urgency and frequency with
episodes of nocturia since six months after the appearance
of the pelvic pain. Urine test, cystoscopy, ultrasound of the
lesser pelvic region and other specialist examinations were
all negative. M.C. had significant LBP for 4 years. He ex-
perienced acute low-back while lacing the shoes that per-
sisted for three months. After various manual treatments,
such as chiropractic and low-back massage the pain im-
proved and he started to move more freely. Nevertheless, he
still had constant pain rated 4-6/10 on the VAS, and experi-
enced restriction in the range of motion (ROM) of his low-
er-back. He stated that he could not lift more than 10 kg of
weight without having a new episode of acute low-back
pain. He complained sense of heaviness in his legs, mostly
above the ankle where it felt as if he had a lace around the

Figure 1. —Treated areas of 1st case report.

—

B

Figure 2. —Treated areas of 2nd case report. A) anteriorly, B) posteriorly.
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joints. In the anamnesis he reported acute prostatitis with a
bacterial infection that lasted for two months in 2009. He
took antibiotics for three months.

The treatment was performed following the principals of
Fascial Manipulation®. After a manual evaluation of both
the anterior and posterior walls of the pelvic region and of
the inferior limbs, some densifications/alterations of fascial
sliding were found (Fig. 2). In this patient, the back and
forward manual technique was carried out over specific ar-
eas along the linea alba, the space between the spinous
processes and the paravertebral muscles, over the sacrum,
and over the retinacula of the ankle, until complete release
was achieved.

After the treatment, the patient reported an immediate
sense of lightness in the pelvic and groin region. After one
week he reported that the pelvic and groin pain and urinary
urgency, and the legs were getting better. After one, three,
and twelve months from the treatment, the pelvic pain and
urinary dysfunction did not return, and LBP and problems
in the lower limbs no longer existed.

DISCUSSION

These two examples of treatment highlight the impor-
tance of underlying fascial continuity in relation to activi-
ties and pain in patients.

In the first case, the removal of the birthmark may have
created a lack of sliding of the pectoralis major fascia that
is in continuity with the fascia of the oblique muscles. As a
result of the connections of oblique muscles fascia with the
pelvic floor muscle and the thoracolumbar fascia, external
oblique fascia densification caused LBP and pelvic pain.
The anatomical connection of the pelvic fasciae with the
gluteus maximus and with the iliac fascia of the iliopsoas
muscle at a later time caused knees pain. This case high-
lights the importance of treating the fasciae of the extremi-
ties in order to achieve long lasting results. The lower ex-
tremities represent one of the elements that defines the ten-
sion of the pelvic floor fasciae. Release of the only densifi-
cation in the lumbar region improves the pain but an unbal-
anced condition remained. After the treatment of the thigh
and extremities the pain continued to improve more sym-
metrically. Most often, pelvic pain and knee pain are con-
sidered two separate problems, and are evaluated by differ-
ent specialists and treated in very different ways. However,
if we consider that the deep fascia of the thigh connects the
pelvic floor with the knee, we can understand how the two
problems are connected. In this way a deeper analysis of
the patients with pelvic pain in combination with other
types of pain, surgery, or traumas, should be performed in
more detail. Understanding these connections it is possible
to treat more than one problem at the same time.

The second case confirms the importance of the correct
tension in the inferior limbs fasciae to maintain a balance in
the pelvic floor. Besides, it highlights the strong relation-
ship between the musculoskeletal system and the internal
organs of the pelvic region.

In the second case there is evidence of viscero-somatic
compensation. The prolonged prostate inflammation and
infection increased the stiffness of the fasciae around the
organs of the lesser pelvis. Initially, following treatment
for prostatitis the patient did not feel any symptoms.
However, with the passing of time, tension spread to
pelvic floor muscles and the groin region, due to the
anatomical connections of the central tendon of the per-
ineum with the iliac/iliopsoas fascia?>?}. This altered fas-
cial tension caused urinary bladder dyssynergia** due to
the lack of adaptability of the bladder wall. The fascial

Treatment of chronic pelvic pain with Fascial Manipulation®

continuity of the bladder fascia with the iliac fascia
spreads the tension to the posterior wall causing LBP ex-
tending to fasciae of the lower limbs, causing pain and
disturbances in the legs and ankles.

CONCLUSION

Understanding the continuity of fascial anatomy intro-
duces a change of perspective, suggesting that the muscu-
loskeletal system is often involved in cases of CPP.
Consequently, when a patient complains pelvic pain, it is
important to investigate if there is also low-back pain, groin
pain, problems to the inferior limbs, etc. The severity and
chronological sequence of various pains could be useful to
identifying the primary problem and subsequent compensa-
tions. Clearly, through a global analysis and treatment of
the patients problems, analyzed in accordance with the con-
cepts of fascial continuity, will complete and durable re-
sults be achieved.
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cepts, ideas, theories, not the methodology of the presentation.

Multidisciplinary Comments

To improve the integration among the three segments of the pelvic floor, some of the articles published in Pelviperineology are
commented on by Urologists, Gynecologists, Proctologists/Colo Rectal Surgeons or other Specialists, with their critical opinion
and a teaching purpose. Differences, similarities and possible relationships between the data presented and what is known in the three
fields of competence are stressed, or the absence of any analogy is indicated. The discussion is not a peer review, it concerns con-

The article by Andrea Pasini, Maria Martina Sfriso and
Carla Stecco deals with the important, and challenging
problem of Chronic Pelvic Pain (CPP). CPP is difficult to
diagnose and to treat using a generalized therapeutic ap-
proach. Given these challenges the more important and
valuable approach, as proposed by the Authors, aims at a
comprehensive, anatomical and functional approach to the
management of CPP problems. It is significant that the den-
sification of connective tissue which is the fascia has nega-
tive impact on the functioning of the locomotory system
and internal organs and interaction of these structures. In
the light of the latest scientific research,the role of fascia-
becomes a priority for therapy of patients with CPP. It is al-
so advisable to consider the vital role of the endocrine sys-
tem, and of the thyroid gland in the etiology of fascial dis-
orders, a point, omitted by the Authors and a possible con-
tributing factor in the firstcase report, and often occurring
chronic menstrual pain. In such cases, adequate levels of vi-
tamin D3, K2 and C should not be overlooked. Scar tissue
and the resulting functional restrictions are also worth men-
tioning, especially scars around the trunk and pelvis, as
highlighted in the first case report. Inadequate physiothera-
py procedures may also result in harmful distribution often-
sions and increase the number of areas covered by fascia
densification, as highlighted in the article. The occurrence
of inflammation contributes to changes in the fascia, and
needs to be kept in mind when dealing with any chronic
pain conditions in the human body. Pain can be amplified
by a tense psychological state, resulting in an increase in
muscle tone influencing the fascial disorder. Stress,difficult
life situations will affect the functionof internal organs and
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aggravate tense muscles, and this factor should be under-

lined in patients with chronic pain, and pelvic floor dys-
function.

PAWEL MALICKI PT

Department of Orthopeadics and Rehabilitation

Clinical Hospital Lublin, Poland

“Treatment of chronic pelvic pain utilising Fascial
Manipulation®” certainly goes with time, firstly regarding
modern holistic fascia understanding and treatment in phys-
iotherapy, secondly offering to avoid operative treatment,
and thirdly as an additional option especially in therapy-
non-responding patients. However, this treatment is — as I
understand it — symptomatic rather than causal, as it is
based on diminishing a reflex response of the body on an ir-
ritation, which can be caused by a wide range of reasons.
The CPP will return, if the reason is not found and/or elim-
inated. Patients can improve, but they cannot be cured, as
long as the cause of the pain (such as a laxity in the
uterosacral ligaments) is still present. Therefore, Fascial
Manipulation would possibly not be able to replace
Integral-Theory-based operative procedures. However, it
may play an important role in all patients, who have had a
successful therapy, as a very effective method to shorten
their time of recovery. This makes it a respectable achieve-
ment, and a desirable method for all units treating pelvic
floor dysfunction conditions.

DR KAY UWE SCHEFFLER

Urologist

Zu den Wiesen 05 - D-18276 Sarmstorf - Germany
kayscheffler@aol.com
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Standardized bilateral mesh supported uterosacral ligament
replacement — cervico-sacropexy (CESA) and vagino-sacropexy
(VASA) operations for female genital prolapse

WOLFRAM JAEGER!, SEBASTIAN LUDWIG!, MARTIN STUMM!, PETER MALLMANN!

! Division of Urogynecology, Department of Obstetrics and Gynecology, University Hospital of Cologne, Cologne, Germany

Abstract: Aim: The treatment of female genital prolapse is often associated by urinary incontinence. Based upon the important role of the
uterosacral ligaments as part of the female genital holding apparatus we developed a surgical procedure to replace these ligaments. Methods:
Women with genital prolapse were operated by means of cervico-sacropexy (CESA) or vagino-sacropexy (VASA). Polyvinylidene fluoride
(PVDF) tapes of defined length were used to replace the uterosacral ligaments (USL). The patients were clinically examined at several time
intervals after surgery. The data were analysed retrospectively. Results: The follow-up period ranged between 4 and 36 months with a medi-
an observation time of 20 months. 76 patients were operated for POP-Q stage II-IV using the CESA and VASA techniques. After surgery in
all patients POP-Q stage 0 was observed. Before surgery in 66 patients an anterior colporrhaphy was indicated based on a POP-Q stage II of
the cystocele. CESA and VASA led to a reduction of the cystocele so that no additional colporrhaphy had to be performed. Before surgery 49
patients were suffering from urgency urinary incontinence symptoms. After surgery 70% of these patients were cured of their incontinence.
Conclusion: CESA and VASA operations led to an anatomical repair of genital prolapse. In 90% of patients a concomitant cystocele disap-
peared. CESA and VASA cured urge urinary incontinence and mixed urinary incontinence in 70% of these patients. Since CESA and VASA
were standardized with identical steps in every patient these operations can be identically performed by every surgeon.

Keywords: Genital prolapse; Incontinence; Ligaments; USL; PUL.

INTRODUCTION

The treatment of female genital prolapse offers numerous
surgical alternatives'. In case of uterus prolapse most often
a vaginal hysterectomy is performed in combination with a
colporrhaphy?. In patients with prolapse of the vaginal apex
several suspension techniques have been developed which
basically fix the prolapsed vaginal apex at different anatom-
ical structures in the pelvis'. Because most of these patients
have completed their childbearing all of these operations
are aimed only to anatomically reconstruct the vagina.

However, all these prolapse operations lead to a high rate
of urinary incontinence thereafter. That was demonstrated
for sacrocolpopexy (SCP), sacrospinous fixation (SSF) and
even for vaginal hysterectomy (VH). The CARE study re-
ported an incontinence rate of more than 80% in previous-
ly continent women within 7 years after sacrocolpopexy?.
In another multicenter trial the “de novo” incontinence rate
was lately reported with 25% de novo stress incontinence
and 14% urgency already one year after sacrospinous fixa-
tion*. Furthermore, also vaginal hysterectomy for treatment
of uterus prolapse led to the development of urinary incon-
tinence in more than 50% of patients within a few years af-
ter surgery>°.

Prolapse is caused by a defect of the pelvic “holding ap-
paratus”’$. The uterosacral ligaments (USL) play a critical
role in that respect and may cause urinary incontinence as
proposed by Petros and Ulmsten®'°.

Because SCP, SSF and VH do not repair or replace the
USL we hypothesized that all these procedures were “un-
physiological” and thereby responsible for urinary inconti-
nence. We therefore attempted to develop a surgical proce-
dure which replaced the USL!!. This bilateral replacement
of the USL should lead to an anatomical correction of the
prolapse and prevent urinary incontinence.

We now report about the cervico-sacropexy (CESA) and
the vagino-sacropexy (VASA) as treatment for female gen-
ital prolapse with and without urinary incontinence.

Pelviperineology 2015; 35: 17-21 http://www.pelviperineology.org

MATERIALS AND METHODS

This study was a retrospective analysis of the outcome of
cervico-sacropexy (CESA) and vagino-sacropexy (VASA).
Follow-up examinations were performed at 2, 4, 8 and 16
weeks and at yearly intervals after CESA or VASA.
Patients who could not come to the institution for a yearly
clinical examination had telephone interviews once a year
after surgery. A relapse of prolapse was defined as POP-Q
stage > L.

Women with symptomatic genital apical prolapse POP-Q
stage II, III and IV underwent surgical treatment by means
of CESA and VASA between 2012 and 2014 at the
Division of Urogynecology, University Hospital of
Cologne, Germany. Pelvic organ prolapse was routinely
measured according to the POP-Q system!'2.

Based on our previous experience with CERESA and
VARESA an anterior colporrhaphy was not routinely per-
formed in this study. The indication for a colporrhaphy was
therefore made in the operating theatre (OT) during the
vaginal examination immediately after CESA or VASA
with the patients under general anaesthesia. In this situation
the indication for an anterior colporrhaphy was defined
when Point Ba was > —1cm. The only exception for that
rule was when Point Ba had increased of at least 2 cm com-
pared to the examinations before surgery.

For this purpose POP-Q measurements were performed
in the OT under general anaesthesia, with neuromuscular
blockades and endotracheal intubation, immediately before
and after surgery. A clamp was horizontally fixed at the
cervix or the vaginal vault and in order to standardize the
measurements the clamp was pulled in the vaginal axis
with defined traction of 10 Newton (1 kilogram) controlled
by a portable electronic scale (Shenzhen Oway Technology
Co., Ltd, Guangdong, China).

Before VASA and under general anaesthesia a vaginal
dilator was placed in the vagina in order to stretch the vagi-
nal apex during intra-abdominal suturing of the structure on
the vaginal apex.

The augmentation of the uterosacral ligaments was per-
formed using a narrow but open pore sling structure of 4
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Figure 1A. — The structures for replacement for the uterosacral lig-
aments have been developed. They differ in length (CESA /
CERESA 8.8 cm; VASA / VARESA 9.3 cm) and in the dimension
in size of the fixation area.

Figure 1B. — Details of a CESA structure: the stitch markings at
the posterior side show where the sutures must be placed. The in-
sertion aid is cut after placement of the structure.

mm width made with high strength PVDF-filaments
(Dynamesh CESA, Dynamesh CERESA, Dynamesh
VASA and Dynamesh VARESA, FEG Textiltechnik mbH,
Aachen, Germany) (Fig. 1A). Compared to the CERESA
and VARESA tapes the new “USL-tapes” included the fix-
ation side, thereby preventing an isolated rupture of the
structures from the underlying tissue (Fig. 1B). One day
before surgery the patients had a bowel cleansing as if for
a colonoscopy. Before surgery cephalosporines were ad-
ministered as a single dose injection. The CESA, CERE-
SA, VASA and VARESA techniques have been described
in detail (www.cesa-vasa.com). In summary the two new
USL-tapes were fixed at the cervix or at the vaginal stump,
pulled beneath the peritoneal fold of the USL on both sides
of the pelvis and sutured at the pre-vertebral fascia at S1
and S2 (Fig. 2). After supracervical hysterectomy the ante-
rior fixation area was fixed with 4 non-resorbable sutures

Figure 2. — The drawing shows the placed Dynamesh CESA tape.
The tape is sutured with 4 non-resorbable sutures at the cervix (C),
led through the peritoneal fold of the USL (black arrows) and su-
tured at the marked sides of the tape with two sutures to the pre-
vertebral fascia on each side of S2 (S); Vagina (V); Bladder (B).
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Figure 3. — Partial prolapse of the uterus before surgery.
Figure 3B. — Postoperative view after the CESA operation (note:
without anterior colporrhaphy)

at the cervical stump (in VASA and VARESA the respec-
tive fixation sites were sutured to the vaginal stump) (Fig.
3A, 4A-D). The presacral fixation sites in front of S1/S2
were prepared (Fig. E). Two non-resorbable fixation su-
tures were placed in the prevertebral fascia (Fig. 4F). A
TVT trocar was placed through the peritoneal fold of the
USL to the origin of the USL (Fig. 5SA). The insertion aid
of the structure was put through the hole of the TVT trocar
and the trocar was pulled backwards (Fig. 5B). Thereby
the new USL structure was placed in the correct peritoneal
fold and sutured (Fig. 5C). The same procedure was iden-
tically performed on the left side (Fig. 5D). All insertion
sites were peritonealized with resorbable sutures (Fig. SE,
3B).

The post-void residual urine volume (PVR) was meas-
ured by means of ultrasound.

Urinary incontinence (UI) was defined according to the
recommendation of the ICS [13]. Validated urinary inconti-
nence questionnaires (BBUSQ-22 and ICIQ-UI-SF) were
answered before surgery, 4 months and one year after sur-
gery. Cure was defined as the absence of any UI after CE-
SA or VASA.

Patients who were still suffering from urinary inconti-
nence after CESA or VASA were offered a transobturator
tape (TOT).

Ethical approval for this study was obtained from the
Local Ethics Commission (LEC) of the Faculty (No. 11-
016). After 10 and 20 patients the LEC decided on basis of
the comparison between these results and the results ob-
tained by CERESA and VARESA (interim analysis) about
the further continuation of the study.

Metric variables are presented as mean =+ standard devia-
tion (SD), if normally distributed. The Mann-Whitney-U-
test was applied for comparisons of independent groups
and the Wilcoxon signed rank test for paired samples since
most variables were not normally distributed. For categori-
cal data absolute and relative frequencies were calculated
and compared by Chi-squared-test or Fisher’s exact test.
The two-sided significance level was set at 0.01. IBM SPSS
Statistics 22 was used for the statistical analyses.

RESULTS

Seventy-six patients were treated by means of CESA and
VASA according to the study protocol. Forty-two patients
suffering from uterus prolapse underwent surgical treat-
ment by CESA and 34 patients had a vaginal vault prolapse
and underwent surgical treatment by VASA. Sixty-four pa-
tients suffered from POP-Q stage II prolapse while 12 pa-
tients from stage Il and IV respectively. The distribution of
POP-Q stages II-1V is shown in Table 1 and Figure 6.
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Figure 4. — In CESA the corpus is resected 0.5 cm above the inser-
tion site of the uterosacral ligaments. Therefore, at the start of sur-
gery the level of resection is incised.

Figure 4B. — Four nonresorbable sutures 2-0 are placed at all 4
quadrants of the cervical stump (in the case of VASA, these su-
tures are placed below and above the scar of the vaginal vault).
Figure 4C. — After placing the CESA (or VASA) tape the sutures
are pulled through the net structure between the USL (“bridge”)
and tied.

Figure 4D. — The end of the USL at the sacrum is defined by pulling
the cervix or uterus in the contra lateral direction and pushing the
rectum with a swab in the height of S2 in the same direction.
Figure 4E. — The sacral end of the USL is defined and the incision
of the peritoneum in front of the sacrum is placed horizontally 0.5
cm above that end. That is usually above the first (S1) or second
sacral vertebra (S2).

Figure 4F. — From these incisions the pre-vertebral fascia is pre-
pared. Two nonresorbable sutures 2-0 are placed horizontally in
this fascia at each side of the rectum. Care has to be taken to avoid
injuries of the peritoneal fold of the USL.

Four months after CESA and VASA 76 patients (100%)
had POP-Q stage 0. Point C was in all patients between —6
cm and —10 cm (Fig. 6). The total vaginal length of the pa-
tients was between 8 cm to 13 cm. After the apical fixation
by CESA and VASA we found a reduced size of the cysto-
celes.

Before surgery, in 50 patients (66%) Point Aa was = -1
cm, in 66 patients (87%) Point Ba was > —1cm. After CE-
SA and VASA Point Aa was relocated to -3 c¢m in 48 pa-
tients (63%) and in 25 patients (33%) to —2 cm. Point Ba
was also relocated to —3 c¢m in 47 patients (62%) and in 24
patients (32%) to -2 cm (Fig. 6).

During the immediate post-CESA / VASA vaginal exam-
ination in the OT in none of the 76 patients an indication
for an anterior colporrhaphy was given. After 4 months of
follow-up 5 patients (7%) required further surgical treat-
ment by anterior colporrhaphy. So far none of the remain-
ing patients needed a further repair. No de-novo urinary in-
continence was observed in the pre-operative continent
women. The anatomical results remained identical during
the follow-up period.

Before surgery 51 patients (67%) complained about the
sensation of incomplete bladder emptying and had elevated

Figure 5A. — A small trocar, as usually used for a TVT placement,
is pulled through the right peritoneal fold of the USL from the
back to the base. The insertion aid of the tape is pulled through the
hole at the top.

Figure 5B. — The trocar, guiding the tape, is pulled backwards to
the sacrum.

Figure 5C. — The previously-placed sutures are pulled through the
marked fixation sides at the tape, the insertion aid is cut and the
sutures are tied. That is done on both sides of the rectum.

Figure 5D. — A small trocar is pulled through the left peritoneal
fold of the USL from the back to the base.

Figure S5E. — The incisions at the sacrum are closed with re-
sorbable sutures 4-0 at both sides. Thereafter in CESA the cervical
stump is peritonealized with the bladder and Douglas peritoneum.
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Figure 6. — Distribution of POP-Q Points Aa, Ba, C and stages of
the 76 patients in the study before (white columns) and after sur-
gery (black columns). Note the interrupted scale for POP-Q
stages.
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TasLE 1. Baseline clinical parameters of the 76 women in the study
at the time of surgery.

TasLE 2. Urinary incontinence status before and after CESA (cer-
vico-sacropexy) and VASA (vagino-sacropexy).

Parameter Total cohort CESA group VASA group p-value
(n=76) (n=42) (n=34)
Age at surgery, years, 049+12.8  637+138  67.0+10.8
mean, +SD (range) (31-92) (31-89) (50-92) NS
Body mass index, mean,  25.1 £3.9 246 +4.0 259+38
+8D (range) (16.7-33.3) (16.7-30.3) (19.8-32.8) NS
Parity, no. (%)
Nulliparous 9(11.9) 6(14.3) 3 (8.8) NS
Primiparous 16 (21.0) 10 (23.8) 4(11.8)
Multiparous 51(67.1) 26 (61.9) 27 (719.4)
Menopausal status, no. (%)
Premenopausal 11 (14.5) 9(214) 2(59) NS
Postmenopausal 65 (85.5) 33(78.6) 32 (94.1)
POP-Q stages, no. (%)
Stage 0 0(0) 0(0) 0(0) NS
Stage I 0(0) 0(0) 0(0)
Stage I 60 (79) 35 (83) 25 (74)
Stage 111 13 (17) 5(12) 8 (24)
Stage IV 3(4) 2(5) 1(2)

NS, not significant.

PVR. After CESA and VASA all patients (100%) showed
adequate bladder emptying.

According to the validated questionnaires 49 patients
(65%) were suffering from Ul before CESA and VASA. All
of these patients had urgency urinary incontinence (UUI)
and stress urinary incontinence (SUI) symptoms and these
were defined according to their urinary incontinence as
mixed urinary incontinence (MUI).

In 18 of the 24 (75%) patients who were operated upon
CESA and 16 of the 25 (64%) patients who were operated
by the VASA technique complete UI was re-established.
Thereby 34 (70%) of the 49 incontinent patients were suc-
cessfully treated (cured) by CESA / VASA surgery. After
the 4-months examination 15 patients were still urinary in-
continent. 11 of these patients agreed to a TOT. All 6 VASA
patients and all 5 CESA patients were cured of their Ul
thereafter. Thereby in 45 out of 49 patients continence was
restored by the combined treatment by CESA / VASA and
TOT (92%) (Table 2).

The follow-up period ranged between 4 and 36 months
with a median observation time of 20 months. During that
time 4 patients in the VASA group and one patient in the
CESA group developed a cystocele (point Ba > —1 cm) 4
months after surgeries and needed an anterior colporrhaphy.
No change of the continence status was observed. No mesh
erosion was detected. No rupture of the fixation sides from
the underlying cervix or vaginal stump was found by post-
operative ultrasound examinations or by new clinical com-
plaints.

During this study no major side effects were observed.
The ureters were never injured. The hypogastric nerves
were always visualized and injury was avoided.

DISCUSSION

During the last 40 years several changes in the view of
the uterovaginal suspension and new insights in the patho-
physiology of pelvic organ prolapse (POP) continued to
emerge. In 1976 Richardsons research emphasised on
breaks and tears of the endopelvic fascia which led to side-
specific operations'+.

In 1992 and 1993 the examinations of DeLancey et al.
then directed the interests towards the different levels of the
pelvic floor and especially the apical support (uterosacral
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CESA group VASA group
(n=42) (n=34)
no. / total no. (%) no./ total no. (%)

Type of urinary before after before after
incontinence surgery ~ surgery p-value surgery surgery  p-value
Overall urinary
incontinence U142 6142 <001 25/3  9/34 <0.01
Mixed urinary
incontinence (MUI)  24/24 (100)6/24 (25)  <0.01 25/25(100)9/25(36) ~ <0.01
Urgency urinary
incontinence (UUL) ~ 0/24(0) 0/24(0) - 0/25(0) 0/25(0) -
Stress urinary
incontinence (SUI) ~ 0/24(0) 0/24(0) - 0/25(0) 0/25(0) -

Urinary incontinence status before and 4 months after CESA (cervico-sacropexy) and VASA (vagi-
no-sacropexy). No de novo UUI or SUI were noted.

cardinal ligament complex)”®. The sacrospinous fixation
was reborn and the laparoscopical sacro-colpopexy was'.

In 1993 Petros and Ulmsten hypothesized the association
between genital prolapse and UI. According to their
Integral Theory the repair of the USL and the pubourethral
ligaments (PUL) should cure UI'. However, this paradigm
shift was not unequivocally accepted because several meth-
ods of apical fixation did not lead to a cure of UUL
Especially the long-term results of sacrocolpopexy were
nearly contradicting this hypothesis. The CARE study
demonstrated that already two years after sacrocolpopexy
66% of patients had developed UI and 59% of patients in
the treatment arm of the study were suffering from UI even
after a prophylactic Burch operation'®. The results of the
unilateral sacrospinous fixation were in the same range®.
The latest report of the CARE study reported an even high-
er rate after 7 years of 80% urinary incontinent women af-
ter SCP3.

The outcome of the bilateral replacement of the USL by
CESA and VASA operations led us to assume that this kind
of replacement surgery led to a “physiological” repair and a
restoration of function'!.

The anatomical results after VASA and CESA according
to our intentions could be described as POP-Q stage O.
CERESA or VARESA were only performed in patients
with additional fecal incontinence (data not included).

Siddique et al. had published a physiological length of
8.8 cm. Therefore, we decided to take that length for the
USL structures for CESA'. For VASA we considered that
the vagina was shortened by hysterectomy and deliberately
decided to lengthen these structure to 9.3 cm.

According to the obstetrical textbooks and the MRT
measurements by Rizk er al. the distances between the
bony structures of the small pelvis are identical in all
women irrespective of weight, parity or racial derivation's.
Therefore, the identical lengths of the structures were used
in all women operated by CESA or VASA.

This is one of the main aspects why these operations
were called “standardized” because the localization of the
tapes, the fixation sides and the lengths were defined to be
identical in all patients!

After CESA or VASA a “cystocele” disappeared in 93%
of all patients. We therefore abstained from immediate an-
terior colporrhaphy in these patients. During follow-up on-
ly 2 women developed a recurrent cystocele which needed
surgical repair.

We expected a good anatomical repair of the apical fixa-
tion by CESA and VASA; however, we were excited to fol-
low the outcome on urinary incontinence.

70% of the incontinent patients with prolapse and Ul
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were cured just by CESA and VASA. De novo UI was not
observed in the other patients after a median follow-up of
20 months. These were important observations because
they indicated a striking difference to the above mentioned
side-effects of SCP, SSF or VH.

We hypothesize that this was caused by our intention of
a “physiological” replacement of the USL considering the
bilateral course, the length, the anatomical position and
probably the vectors in the small pelvis. These effects on
UI definitively need further evaluation.

The CESA and VASA surgical procedures are safe in the
hands of a pelvic surgeon. The points of risk — ureter, veins
and arteries, hypogastric nerve — are all clearly visible dur-
ing surgery. It is important to note that no major adverse
side effects were observed during CESA or VASA in this
study. After surgery the bulging symptoms had totally dis-
appeared in all patients. None of the patients reported dys-
pareunia.

The CESA and VASA operations imitate the physiologi-
cal structures in the female small pelvis as close as possi-
ble. The operations were standardized so that every pelvic
surgeon can perform the operation in an identical way. The
length of the implanted tapes was identical in every patient.

The standardized CESA and VASA operations offer a
great chance to compare the outcome of different centres
worldwide. New operations techniques can be tested and be
compared with the standardized CESA and VASA opera-
tions. That will definitively contribute to a better under-
standing of pelvic floor disorders and UL which on the
long-term perspective aims to cure patients suffering from
these disorders.
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Case report

An incidental opportunity for a second look laparoscopy
following a unilateral hysterosacropexy in a young women with
severe voiding dysfunction: a case report and description of a
novel surgical procedure
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We present the findings of a diagnostic laparoscopy performed three months after a novel procedure of laparoscopic unilateral sacropexy us-
ing a narrow, needled, mesh sling with a reusable tunneling device. This is a case of a 20 year old generally healthy patient, with severe void-
ing dysfunction of six months. She was referred to our urogynecological clinic after an episode of acute pyelonephritis with complaints of
urinary retention. The diagnostic laparoscopy that was performed during the investigation of abdominal pain had no remarkable findings;
however, it gave us a rare opportunity for a second look following the unilateral hysterosacropexy procedure. Laparoscopic unilateral

sacropexy has good anatomical and functional results.

Keywords: Voiding Dysfunction; Laparoscopic Hysterosacropexy; Reusable Tunneling Device; Mri Visible Mesh.

INTRODUCTION

Lower urinary tract dysfunction and urinary inconti-
nence are common conditions and the associated symp-
toms are known to have a significant effect on quality of
life.! Female voiding dysfunction (VD) is defined by the
International Continence Society and International
Urogynaecological Association as “abnormally slow and/or
incomplete micturition based on symptoms and urodynam-
ic investigations.” and urinary retention was defined as
“complaint of the inability to pass urine despite persistent
effort”.? Voiding symptoms are less common in women and
include hesitancy, poor stream and incomplete emptying,
although, may also be associated with symptoms of incon-
tinence secondary to retention and overflow. Younger
women may present with lower urinary tract symptoms as-
sociated with sexual intercourse or recurrent urinary tract
infection.?

The causes of female VD could be divided into detrusor
underactivity and outflow obstruction. Urogenital prolapse
has been considered an independent risk factor for post-
void residuals >100 ml.* It is possible that chronic urinary
retention may lead to partial autonomic denervation of the
detrusor and this may lead to further functional impairment
of contractility in addition outflow obstruction may alter the
contraction properties of the detrusor by changing cell-to-
cell propagation of electrical activity and changing mem-
brane potential leading to an increased cell irritability.!

The management of women with VD should be individu-
alized to address the underlying cause and etiology. Many
women may be asymptomatic and a conservative approach
is appropriate. In those women with VD secondary to uro-
genital prolapse surgical correction has been reported to im-
prove voiding difficulties. Petros and Ulmsten described the
“integral theory” that proposes that the distal and mid ure-
thra are key players in the continence mechanism, and the
mid-urethral point controls the maximal urethral closure
pressure.’ This theory strengthens the notion that supporting
the mid urethra may improve VD.

After we have consulted the local IRB, this manuscript
was exempt from an IRB approval. The patient has howev-
er signed willingly an informed consent.
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CASE PRESENTATION

A 19 year old normally healthy female presented to our
urogynecology clinic complaining of an existing bladder
dysfunction and urinary retention of unknown origin. The
problem was so severe she used self catheterization since
05/2014. She complained about suprapubic pain fitting the
diagnosis of chronic cystitis and light stress incontinence
upon coughing.

In her medical history there was nothing remarkable be-
sides acute pyelonephritis a month earlier with growth of co-
agulase negative E coli in urine culture. The patient under-
went an appendectomy two years earlier. Her BMI was 23.67
and had no apparent risk factors for voiding dysfunction.

She reported using a safety pad during the day but not at
night and reported 4 micturations during the day and once
at night. She had normal urinary flow.

Her evaluation included a physical and gynecological ex-
amination. The vagina and perineum were unremarkable for
pathological findings. The uterus was retroflected, a mild
vertical descent of the pelvic organs was noted, the cervix
was smooth and featureless, and she had a grade 1 cystocele.
Stress test was negative. However, she had 400ml of post
void residual urine.

Perineal sonography demonstrated a vertically mobile
urethra. Vaginal sonography demonstrated a retroflected
uterus, inconspicuous adnexas, a right ovarian cyst of 2cm
was noted. Abdominal sonography demonstrated no renal
congestion.

We recommended conservative treatment options for
three months after which if no improvement was noted sur-
gical treatment to repair the level 1 defect would be consid-
ered. She was offered bladder training including pelvic
floor physiotherapy with biofeedback. Periodical mictura-
tion every 2-3h was suggested. For urinary tract infection
(UTI) prophylaxis, we recommend taking cranberry pills
twice daily. In addition, Uro-Vaxom® an extract of E coli,
to stimulate the immune system in order to increase the
body’s natural defenses against a wide spectrum of urinary
pathogens was administered.

Three months later there was no improvement in her con-
dition. She was still using self catheterization and there was
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Figure 1. — MRI images of the MESH fixation points on the cervix
(fig. 1a) and promontorium (fig. 1b) with regard to the location of
the bladder (b), uterus (u) and vagina (v).

no improvement under Uro-Vaxom®. Physical and gyne-
cological examinations including sonographic examination
were unchanged from the previous exam. Lumbar puncture
and magnetic resonance imaging (MRI) were performed to
rule out Multiple sclerosis. She was asked to fill a urinary
diary with a tampon test to investigate the feasibility of sur-
gical intervention. She used tampons for two weeks and the
two weeks without a tampon to verify the benefit of possi-
ble surgery. A month later she reported improvement with
the tampon indicating that surgical elevation would be ben-
eficial.

Five months after her primary presentation to our clinic
since the tampon test was positive and she suffered from
persistent complaints we recommended surgical treatment
of prolapse. A pelvic floor reconstruction with a hys-
terosacropexy and Round ligament fixation to anteflect the
uterus was recommended. She was scheduled to undergo a
laparoscopic unilateral hysterosacropexy after a detaild
conversation regarding possible complications and out-
comes.

LAPAROSCOPIC UNILATERAL
HYSTEROSACROPEXY

The procedure was conducted under general anaesthesia
with the patient supine in semi-lithotomy and in the
Trandelenburg position. A pneumoperitoneum was created,
and three laparoscopic ports were placed: one 10-mm um-
bilical port and two 5-mm lateral ports. The uterus and right
adnexa were suspended with sutures to the abdominal wall.

A small 1-2 cm peritoneal incision was performed on the
right anterior area of the sacral promontory with scissors.
The right ureter was identified transperitonealy, and a nar-
row, needled, mesh sling was introduced into the abdomen
through the umbilical port. The right broad ligament at the
level of the cervicouterine junction was opened at the medi-
al aspect. Two horizontal sutures (back and forth) were
made with the needled mesh sling on the posterior cervix at
the level of the cervicouterine junction at the base of the
sacro-uterine ligaments.

A small 0.5 cm incision was made on the abdomen supra-
pubicaly and a reusable helical tunnelling device with an
opening in the end was inserted into the abdomen. A rotato-
ry manoeuvre of the helical device was used to create a sub-
peritoneal tunnel along the path of the sacro-uterine liga-
ment between the promontory opening and the cervical
opening. Both (needled and blunt) ends of the mesh sling

were inserted into the opening in the end of the helical tun-
nelling device. The helical device was then retrieved so that
both ends of the sling exited the sub-peritoneal tunnel at the
promontory opening.

The sacral promontory and the cervical opening were re-
peritonised with absorbable sutures to completely cover the
mesh. A suture was made with the sling needle on the ante-
rior longitudinal ligament and the sling was knotted to
achieve moderate tension so that the uterus was elevated
and the cervix repositioned at the vaginal apex.

In addition bilateral round ligament fixation was per-
formed using a soluble suture.

The uterus and right adnexa were released from their sus-
pension. The abdomen was deflated and sutures were ap-
plied to the skin incisions. We left a catheter and tamponade
for 24 hours post operatively for better hemostasis. The pa-
tient was recommended using tampons for six weeks post
operatively.

FOLLOW UP VISIT

Six weeks postoperative follow up showed great improve-
ment in her condition. She reported subjective improvement
since the surgery. She did not need any self catheterization
however she still suffered from UTI. She had no more
episodes of stress a semi-colon incontinence needed no
safety pads and reported a normal urinary flow.

Physical and gynecological examinations were unremark-
able. On vaginal examination the vagina and perineum were
unremarkable. Good fixation, smooth and featureless
cervix, and the uterus was anteflected. Stress test was nega-
tive. Perineal sonography demonstrated a slightly vertically
mobile urethra. Vaginal sonography reviled a normal ap-
pearing uterus, and unremarkable adnexas. Abdominal
sonography showed no renal congestion. Her post void
residual urine was normal (<50ml).

FOLLOWING VISIT

A month later the patient presented once again with se-
vere abdominal pain. She had no fever upon presentation
and her blood work was normal. The working diagnosis was
of ascending UTI and antibiotics were administered accord-
ingly, however, an MRI was performed to rule out possible
abdominal or pelvic pathology that was normal. Due to per-
sistent pain a diagnostic laparoscopy was indicated.

DIAGNOSTIC LAPAROSCOPY

The procedure was conducted under general anaesthesia
with the patient supine in semi-lithotomy and in the

-

Figure 2. — The covered inserted MESH along the anatomical path
of the sacro-uterine ligament (short thick arrow), in the box the
covered MESH fixation point the promontorium (long thin arrow).
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Trandelenburg position. A pneumoperitoneum was created,
and three laparoscopic ports were placed: one 10-mm um-
bilical port and two 5-mm lateral ports. Abdominal and
pelvic organ scan reviled no apparent pathology apart from
some fine adhesions between the sigmoid colon and the left
pelvic wall that were lysed easily. The uterus was fixed in
the anatomical position. The sutures used for the round lig-
ament fixation were completely resolved.

The abdomen was deflated and sutures were applied to
the skin incisions. We left a catheter and for 24 hours post
operatively.

In the word following the surgery the patient had elevat-
ed fever up to 38.7C. We continued the antibiotic treatment
and eventually the diagnosis of pyelonephritis was con-
firmed. Urine cultures came back positive for coagulase
negative E. Coli in addition PCR for STD was positive for
Chlamydia. Five days later she was well, afibrile, without
any pain and was discharged with a prescription for com-
pletion of two weeks of antibiotic treatment and antibiotic
prophylaxis thereafter.

DISCUSSION

This unique case focuses on three major issues: 1) this
unusual clinical presentation; 2) the novel laparoscopic hys-
terosacropexy procedure; and 3) the rare opportunity for an
MRI and second look laparoscopy that enabled us to in-
spectus the results of our novel procedure.

This was a very unusual case of a young women with
sever VD in the presence of mild level 1 defect. After ruling
out other possibilities the probable etiology was either in-
fectious or weakened pelvic organ support giving rise to
this clinical presentation. After failure of conservative treat-
ment, surgical reconstruction of her pelvic organ support
was undertaken.

The remarkable post operative improvement that was not-
ed fortified the diagnosis of pelvic organ support weakness
as the cause of her condition. Even in hindsight conserva-
tive measures had to be exhausted before turning to surgery.

Uterine sacropexy for treatment of POP is gaining popu-
larity worldwide.® Nevertheless, complications such as new
onset bowel, voiding, and sexual dysfunction, de-novo
stress incontinence, obstructed defecation syndrome and
mesh erosion after sacropexy have been reported and may
have a negative effect on patient’s satisfaction.”

One of the biggest technical challenges in performing this
procedure is creating a tunnel for the mesh under the peri-
toneum. We performed a novel procedure using a reusable
helical tunneling device to create a sub-peritoneal tunnel
along the path of the sacro-uterine ligament. This enabled
us to restore the normal anatomy.

This novel procedure has many advantages besides those
universally attributed to laparoscopic procedures (minimal
blood loss, reduced pain, shorter hospital stay and fast re-
covery time). It is easy to perform, easy to teach, has a short
operating time. Using the mesh sling offers the advantages
of a minimal mesh area reducing the risk of erosion and it
is MRI visible.
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Although this was not the indication for MRI and diag-
nostic laparoscopy this evaluation of abdominal pain that
was presented here gave us the rare opportunity for a sec-
ond look at the anatomic results of our novel procedure.
Both the patients’ post operative follow up visit and the
MRI and direct vision in laparoscopy indicate that unilater-
al hystrosacropexy in this case gave excellent anatomic and
functional results.

We believe this novel procedure provides better anatomic
reconstruction while minimizing mesh-related complica-
tions.

CONCLUSION

In severe and puzzling cases of VD, after exhausting con-
servative measures, surgical reconstruction of the pelvic or-
gan support should be considered.
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Original article

Quantification of Levator Ani (LA) Hiatus enlargement and
pelvic organs impingement on Valsalva maneuver in parous and
nulliparous women with obstructed defecation syndrome
(ODS): a biomechanical perspective
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Abstract: Aim: to standardize a method for axial MR multislice image acquisition of female levator ani hiatus on straining in the steady
state. Subjects and Method: The clinical and imaging series of 41 symptomatic women with evacuation dysfunction, aged 22-56 yrs. (mean
43+ 4.1 yrs, median, 43 yrs.) referred for static and dynamic MR imaging between July 2013-June 2014, were reviewed. Of them, 13 were
nulliparous (mean age 37+2 yr), the remaining 28 were parous by either vaginal delivery (15, mean age 46+8 yr), cesarean section (8, mean
age 46£3 yr), or both (5, mean age 45+5 yr). MR Imaging (Philips, Achieva, 1.5 T, horizontally oriented, the Netherland) was obtained at
rest, on evacuation of acoustic gel and during Valsalva maneuver in the steady state using axial, sagittal and coronal sections. Image analysis
in the midsagittal plane included (1) quantification of pelvic organs position relative to the hymen plane (mm above [-], or below [+]); and
(2) measurement of levator hiatus area (cm?) at rest and on straining in the axial plane from three key images passing through the midsym-
physis (level I); tangent to the inferior border of the symphysis (level II); and at the point of the maximal anterior rectal wall bulging (level
III), respectively. Characterization of levator ani muscle defects, included presence of thinning, discontinuity and/or focal increase in the MR
signal intensity compared to that of the obturator internus muscle. Classification of ODS at MRI into five degrees was used as described in a
previous report. Statistics included, among others, the correlation coefficient between hiatus area at rest and on maximal straining in search
for potential prediction of hiatus enlargement under the effect of abdominal pressure. Results: At rest, considerable overlap occurred in the
average values of levator hiatus areas of parous and nulliparous groups (range 17.1+1.4 cm? to 19.6+3.5 cm?, p >0.005) as opposed to the sig-
nificant increase (range 108-134%) in all groups seen on Valsalva; however, despite mild difference between parous and nulliparous, a sur-
prising overlap between subjects with vaginal and cesarean delivery (43.1+14.9 cm? vs 44.2+9.1 cm?, p ns) was noted; in addition, values at
rest did not correlate with those on Valsalva (Pearson’s correlation coefficient, Y = 0.37 + 19.27, R>=0.14), indicating that in no case was it
possible to predict the actual hiatus enlargement on the basis of resting values. Finally, regardless of parity or not (8/10 nulliparous; 5/8 with
cesarean delivery; and 6/15 with vaginal delivery) the levator hiatus ballooning and organs impingement involved mainly the posterior com-
partment and were most frequently associated with difficulty in rectal emptying and trapping of contrast; interestingly, focal anatomical de-
fects affecting both the muscular and fascial component was seen more frequently in women who delivered vaginally compared to nulliparous
and cesarean groups (10/15 [66.6%] vs 2/13 [15.3%] and 1/8 [12.5%], respectively). Conclusions: Regardless of parity, delivery history and
the onset of symptoms, the existence of difficult evacuation in women makes it unpredictable to establish the actual levator ani hiatus defor-
mity and pelvic organ impingement under the effect of abdominal vector forces until using static and dynamic pelvic MRI.

Keywords: Fast MR pelvic imaging; Childbirth-related defects of pelvic floor; Biomechanics of levator hiatus; Evacuation dysfunctions;
Pelvic organ prolapse.

INTRODUCTION

Quantification of the pelvic descent process with use of
fast MR imaging having value in surgical planning and post-
surgical follow-up, was described for the first time by Yang
et al. in 1991." From that time on, several studies followed
until Lienemann et al.? published their study on the MR im-

invariably in most current studies as it closely reflects the
change of the maximum anteroposterior diameter of the lev-
ator hiatus either at rest, on straining or during evacuation.
On the other hand, with the exception of the papers by Tunn
et al.,* only limited attention has been given to the measure-
ment of hiatus width as seen on axial MR images,’” which

aging of dynamic rectal evacuation using sonographic gel as
contrast, an examination subsequently called MR-defecog-
raphy. Despite the potential disadvantage of its less physio-
logic nature when compared to conventional X-ray defecog-
raphy (the patient is usually examined supine), the examina-
tion has rapidly gained widespread acceptance throughout
the world mainly due to the lack of ionizing radiation and its
multiplanar evaluation of all pelvic contents including mus-
cles, fascia, ligaments and fat recesses. Besides depicting in
exquisite detail the emptying function of bladder and rectum
in a cine-loop presentation, a distinct advantage of MR over
other currently available imaging modalities, such as ultra-
sonography and X-ray contrast studies, lies in the fact that
the grading of pelvic organs descent has also become possi-
ble relative to consistent anatomic landmarks using the
HMO classification system, as described by Comiter et al.
in 1999.3 In particular, the “H-line”, which measures the dis-
tance from the pubis to the posterior margin of the anorectal
junction on sagittal MR images, was rapidly adopted almost

Pelviperineology 2015; 35: 25-31 http://www.pelviperineology.org

were considered not particularly helpful by Yang because
the anatomic plane shifts during pelvic strain, or even
scarcely reproducible by Hoyte® in case of minimal slice tilt
angle during image acquisition. The first aim of the present
paper was to describe a strategy for standardizing the strain
effort during MRI scan in a more proficient way than that
described by Tumbarello et al.;’ secondly, a systematic com-
parative analysis between axial MR images taken at rest and
on straining is described, which can be used in perspective
to explore important biomechanical properties of biological
systems, such as friction, adhesion, wear-resistance, and
load producing reciprocal sliding motion until damage or
failure occur.

SUBJECTS AND METHODS

Patients

The medical records and imaging series of 41 sympto-
matic women with evacuation dysfunction and obstructive
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defecation syndrome (ODS), aged 22-56 years, mean 43+
4.1 yrs, median 43 years, referred to our diagnostic center
between July 2013 and June 2014 for static and dynamic
MR imaging, were reviewed by both phone interview and
retrieval of original pictures. Of them, 13 were nulliparous
(mean age 37+2 years), the remaining 28 were parous by
either vaginal delivery (15, mean age 46+8 years), cesarean
section (8, mean age 46+3 years), or both (5, mean age
455 years). Symptoms of ODS, defined as difficulty in ex-
pulsion, straining at stool for more than 25% of the time,
prolonged toilet time, hard feces and need for self digita-
tion, were diagnosed by the referring physician on the basis
of medical history and clinical examination. At interview
(AV and NM), women were asked to provide information
on their delivery data, if any, (including mean gestation at
delivery, induction of labour, episiotomy, mean birth
weight, shoulder dystocia, median duration of 2" stage,
perineal tear, repair technique, time interval to recovery of
daily activity) and current symptoms or impact of MR ex-
amination on subsequent treatment.

Imaging Technique

All MR imaging studies were performed (PV)ona 1.5 T
scanner (Philips; Achieva Sinergy model, SENSE XL TOR-
SO coil, The Netherland) in the supine position. Following
rectal filling with up to 300 mL of acoustic gel, the dynam-
ic fast images were immediately obtained with a sin-
gleslice-technique in the midsagittal plane using the bal-
ance fast field echo (BBFE) pulse sequence (TR,2.7 msec;
TE, 1.3 msec; 45° flip angle; 30-mm-thick section; FOV,

Figure 1. — (A) Positioning of three contiguous, horizontal 10-
mm- thick- sections relative to the symphysis pubis and to the
deepest position of pelvic organs for standard MR image acquisi-
tion in the axial plane of the levator hiatus on straining: section n°
3 = level of midsymphysis; section n® 2 = level of arcuate liga-
ment; section n° 1 = level of the most prominent bulging of ante-
rior rectal wall. (B) Levator hiatus enlargement under the effect of
straining in a steady state. A = area; numbers are square mm.

Figure 1. — (B).
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Figure 2. — Axial T2-weighted view at rest of the levator hiatus for
imaging of urethra, vaginal and paravaginal supports, and anal
canal. SP = symphysis pubis; D = defect of pubococcygeus mus-
cle and posterior paravaginal attachment (arrow).

Figure 3. — First (A - green) and second (B - pink) measurement of
the hiatus area with the manual contour tracking technique from
section n° 2 demonstrate good reproducibility (test and retest cor-
relation coefficient, r = 0.94).

300 mm; 256x256 matrix and two averages; 1 im/0.768 sec
over 43 seconds) during evacuation of the contrast. Then,
the dynamic sequence was repeated with use of the same
parameters in the midcoronal plane passing through the
ano-rectal axis for better evidence of any abnormalitiy.
Thereafter, given the shift of anatomic planes during pelvic
strain, a different strategy was chosen for the dynamic ac-
quisition in the axial plane, as follows: images were ob-
tained during Valsalva maneuver in a steady state with use
of amultislice technique (TR, 4.1msec; TE, 1.4 msec; flip
angle, 45°; 10-mm-thick section; 256x 256 matrix and two
averages; FOV, 300 mm; 2.7 sec/slice over 13 seconds) tak-
ing the pubic bone as reference at the following three dif-
ferent contiguous levels: (a) through the midsymphysis
(level I); (b) tangent to the inferior border of the symphysis
(level II); and (c) at the point of the maximal anterior rectal
wall bulging (level III), respectively (Figure 1). Sections
were taken horizontally, perpendicular to the long axis of
the body with no need for adjusting the angle of acquisi-
tion. The specific instruction for pelvic strain was the fol-
lowing: “take a deep inspiration so as to maintain enough
air inside the chest for 15 seconds; now bend down to pro-
duce your maximal pelvic strain, starting now and holding
that position without interrupting the maneuver until told to
breath and relax”. To ensure both maximal voluntary effort
and collection of any rectal content without discomfort o
embarrassment, patients were placed on a waterproof pad
with their underclothing removed and were asked to void at
least 1 hour prior to imaging, so as to have the bladder on-
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Figure 4. — Data showing results of levator hiatus area measure-
ment in parous and nulliparous women with evacuation dysfunc-
tion. Average values of different groups are seen to overlap at rest
and can be better distinguished on maximal straining with the ex-
ception of women who delivered vaginally and by cesarean sec-
tion.

ly half full. After the dynamic series, routine resting axial,
sagittal and coronal turbo spin-echo (TSE) T2-weighted 4-
mm-thick sections (TR, 4630 msec; TE,90 msec; flip angle,
90°; thickness, 4 mm, 444/310 matrix and four averages;
FOV, 350 mm, acq. time, 3.37 min; total images, 25) were
also obtained to define anatomy, exclude other pelvic dis-
ease and determine residue of contrast, if any, inside the
rectal ampulla. Occasionally, axial proton density (PD) was
also obtained for better depiction of ligaments and fascial
supporting structures.

Image Analysis

On sagittal MR images, the hymen plane is consistently
and precisely identified by drawing a horizontal line tan-
gent to the most inferior border of the symphysis pubis and
extending backward to join the external urethral orifice and
vaginal introitus. That line, as described in a previous pa-
per,'” was used as a reference and preferred to both the pub-
ococcygeal line (PCL), defined as a line extending from the
inferior border of the pubic bone to the last sacrococcygeal
joint, or the midpubic line (MPL) defined as a line drawn
through the longitudinal axis of the pubic bone, because in-
dependent of pelvic bone tilting and credited with wide-
spread acceptance among clinicians and researchers when
defining the position of pelvic organs.!"'? Quantitative de-
scription of the anatomic position of bladder, cervix and
rectum relative to the reference line is calculated at the
point of their maximal descent during emptying of rectal
contrast by measuring the vertical distance from the line to
the most dependent margin of the (a) bladder base; (b)
cervix or vaginal cuff in posthysterectomy patients; and (c)
anorectal joint. Values are expressed as millimeters above
(negative number) or millimeters below (positive number)
the hymen. On axial images, the area of the levator hiatus
was calculated at rest and on straining using a manual con-
tour tracking technique from the pubic bone to the posteri-
or rectal wall and between the medial margin of the right
and left levator ani (LA) muscle. For evaluation of the LA
integrity, the signal intensity was compared to that of the
obturator internus (OI) muscle on the T2-weighted and PD
sequences and described as being the same, higher or low-
er; also, the thickness and continuity of the LA muscle
fibers were noted and any thinning or defect in both the
pubococcygeus and iliococcygeus muscles was recorded.
Alteration in normal H-shaped vaginal configuration with
or without lateral shift was interpreted as evidence of focal
defect of the endopelvic fascia (Figure 2). Quantification of
ODS at MR with a 1-5 point scale was done according to

T 80 - y=0,37x+19
s 5 m nl R2=0,14
2 “60
S o
& £ = —
I £, |
v 40 o - |
Fo ] | | u
© 2 " gl L
> 4
2 S20 ugs
)

0 ‘ ‘ ;

15 . 25 3t
Levator Hiatus area

atrest (cm?)

Figure 5. — Graph showing lack of correlation (Pearson coefficient
y, 0.37; 12, 0.14 ) between resting and maximal straining values of
the levator hiatus area, regardless of the patient group.

established diagnostic criteria described in a previous re-
port.'* Measurements were made on line using an internal
scale. Distances were expressed in mm, angles in degrees
and areas in square cm. Values were given as mean + SD,
and were compared by absolute differences and percentage
variations.

Statistical analysis

Simple statistics of mean, median, standard deviation
(SD) and range were calculated (PF) for all measurements,
and the data were compared between groups. Differences
between means of various parameters at rest and on strain-
ing were analyzed by the paired Student t-test. In order to
assess the reliability of the technique when measuring the
hiatus area, in 12 subjects measurements were made on two
consecutive reading sessions (Figure 3) and the intraob-
server reproducibility of repeated measurement was calcu-
lated by the intraclass correlation coefficient. In addition, to
evaluate the relationship among the various parameters and
whether or not the area at rest could enable prediction of
the maximal strain, Pearson’s correlation coefficient was
calculated. Differences were considered statistically signif-
icant at a probability value of p < 0.05. Data are reported as
mean + standard deviation (SD). Calculations were per-
formed with SPSS/PC + software.

RESULTS

All patients gave vocal consent to the phone interview
and cooperated actively with the two interviewers to fill in
the questionnaire investigating the aspect of their delivery
data, and acceptance of MR examination. In particular, it
emerged that the MR examination was well tolerated by all
patients who were always capable to perform the Valsalva
maneuver during image acquisition according to the in-
structions of the examiner after proper coaching at the mo-
ment of the preliminary interview (average time, 5 min-
utes). On emptying, in 3 out of 41 cases, no more than a
weak stream of contrast was obtained and in 2 no expulsion
at all occurred, despite repeated attempts. More particular-
ly, while a complete expulsion was seen in 7/41 (17.07%)
subjects, a residue of 2/3 the total amount injected was ob-
served in 16/41 (39.02%); 1/2 in 14/41 (34.14%); and < 1/3
in 4/41(9.75%). Nevertheless, even in case of failed con-
trast emptying ,it was always possible to properly measure
the maximum downward displacement of bladder, cervix
and rectal floor so as to allow taking their deepest visible
position as a measure and grading of the prolapsed pelvic
organ. Overall, the position of various organs relative to the
hymen plane on straining varied significantly in singular
cases as follows: the bladder base ranged from —30.40 mm
(above) to +26.90 mm (below); the cervix or vaginal vault
from — 72.60mm to + 43.30 mm and the rectal floor from —
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Figure 6. — The downward displacement of pelvic organs under the
effect of vector forces (large arrow) from above is quantitated dif-
ferently depending on the reference line in use. PCL = pubococ-
cygeal line; MPL = midpubic line; Hp = Hymen plane.

Figure 7. — (A) Asymmetric ballooning of levator hiatus on
Valsalva reflecting the different capacity of its peripheral bound-
aries to counteract the radial forces from inside the abdomen in a
similar way (arrows of different length). (B) A fibrofatty focal de-
fect (arrow) was found in the right pubococcygeal muscle on the
corresponding axial T2-weighted static sequence.

43.30 mm to + 55.0 mm. While the average hiatus area at
rest was 18.3+ 5 cm? with only minimal differences among
groups, that on straining was 39.11+ 14.6 cm? (percentage
increase, 117%), allowing better discrimination with the
exception of a surprising overlap between women who de-
livered vaginally and by cesarean section (Figure 4). The
mean difference between two intrasession measurements of
the levator hiatus area showed only minimal variation (see
Figure 3) and high intraobserver reproducibility rate (intra-
class correlation coefficient r, 0.94); on the other hand, the
Pearson correlation coefficient between resting and maxi-
mal straining values of levator hiatus areas was only 0.37,
r’=0.14 (Figure 5), indicating lack of substantial correlation
between the two variables. In addition, the presence of
ODS, irrespective of severity, annulled the effect of any dif-
ference in hiatus size between groups. A complete summa-
ry of the clinical and imaging data in the patient population
is shown in Table 1.

DISCUSSION

Although the boundaries of the levator ani hiatus are eas-
ily palpable on pelvic examination, determining its size
with a ruler to the nearest 0.5 cm and producing the area of
an oval, as it is commonly assessed by the gynecologist, re-
mains an approximate method indeed. In his classic paper,'*
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TasLE 1. Clinical and MR Imaging data in the patient population
(n° 41)

Note* including abnormal presentation, prolonged second-stage labor, operative vaginal deliv-
ery, fetal macrosomia; ** either muscular, fascial or both. *** According to Piloni er al [13]

Item Group
Nulliparous Cesarean  Vaginal = Vag/Cesar P
N°subjects 13 8 13 3 <0.005
Age (yr)
average 37t2 46t 3 46t 8 455 <0.005
median 38 43 49 43
range 22-47 36-35 29-36 40-52
E
't | Parity(n)
3 average 15108 1.7+04 |[26%0.6 |<0.005
median / 1.0 2.0 20
range 1-3 1-3 2-5
Adverse
Obstetric / / 10 1 ns
Factors *
Defect ** 2 1 10 2 <0.005
ODS degree ***
1 3 1 1 1 ns
i 2 1 1 / ns
3 2 3 5 4 <0.005
g 3 2 g 2 <0.005
5 2 / / /
POImpingement
anterior 2 1 ] 1
middle 1 2 7 1 ns
posterior 8 5 6 1
Hiatus area resting
H (c?)
E average 170414 |18.6¢26 | 19.6435 |18.6468 | ns
E median 164 19.9 19.3 135
E range 10-34.4 11-24.5 14.8-28.6 | 11.6-27.2
Hiatus area straining
(cm?)
average 327137 | 442891 431%14.9 | 35.5¢7.6 | <0.005
median 3.3 13.1 4.5 34.9
range 17.9-43.1 | 20.0-65.0 24.4-68.4 | 24.5-45.8
% increase 104 134 122 108

DeLancey demonstrated that the urogenital size is larger in
women with prolapse than in those with normal support,
even though such difference may persist in some women
after surgical repair, thus indicating that an enlarged hiatus
does not necessarily reflect per se the presence of prolapse.
Current opinions and evidence by the literature suggest that
changes in the closure mechanism of the levator hiatus are
most frequently associated with defective connective tissue
support occurring with or without damage of the muscular
component.'>!7 The advent of fast MR imaging in the early
90+ has radically changed the approach of modern medicine
to the assessment and treatment of pelvic pathologic condi-
tions. Also it was no longer necessary to administer hypo-
tonic drugs or ask patients to maintain a light respiration
during image acquisition, so as to avoid substantial degra-
dation of image quality from either gut peristaltic activity
or abdominal wall movement. Besides better depiction and
characterization of various pathologic processes including
endometriosis, primary and metastatic malignancy, and in-
fectious diseases of the lower urinary tract, genital system
and distal gut, it soon became possible to extend the use of
MR imaging to the assessment of functional disorders of
pelvic floor as well. More specifically, technical advances
registered in the field of image acquisition up to 16 times
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faster than with the standard Spin echo (SE) pulse sequence
were followed by concurrent quicker image reconstruction,
ultimately leading to the development of a “real-time” visu-
alization and cinematic display of imaging series obtained
during bladder and rectal emptying. In addition, MRI
seems ideally suited to depict the pelvic floor anatomy in
its entirety, including the extensive fibro-elastic network
which is thought to play a major role in obtaining “the sus-
pension” of pelvic organs within the pelvis. That structure
is consistently and clearly seen on routine images, starting
just below the skin and penetrating fat recesses, muscles
and organs, which are interconnected with each other by
means of fascia and ligaments and are anchored to the bony
pelvis, giving also support to the kinetic activity of multiple
muscular chains. Currently, despite great debate and lack of
uniformity still existing among authors regarding the opti-
mal technique and diagnostic criteria to be adopted, the on-
ly recognized drawback of the examination seems to be the
potential disadvantage of its less physiological nature: the
examination is usually performed with the patient supine
instead of sitting on a commode, due to the horizontal con-
figuration of most conventional MR scanner in use. It can
be argued however that, despite an identical position as-
sumed by the patient, performing the Valsalva maneuver
during the physical examination is less reliable and difficult
to be replicated by examiners. Conversely, a unique advan-
tage of MRI relies on its ability to depict the expulsion of
rectal contrast and repeat it until obtaining the maximum
potential descent of pelvic organs, thus providing objective
grading of prolapse with superior accuracy when compared
to the physical examination. Not by chance, until recently
the interest of most authors has been focused almost exclu-
sively on the analysis and quantification of (a) the upward-
downward displacement of pelvic organs under the effect of
the squeeze/strain maneuvers; and (b) the progressive emp-
tying of the bladder and rectal ampulla. Special considera-
tion is deserved to explain the rationale behind our choice
of the hymeneal plane as reference for prolapse quantifica-
tion, the reasons being: first of all, it remains the only uni-
versally accepted reference system allowing efficient and
precise communication between clinicians and radiologists;
secondly, despite the bulk of papers published on this issue,
definite agreement among researchers is still lacking and a
number of reference lines have been proposed, each with its
pros and cons, and with high risk to overestimate or under-
estimate of the extent of organs descent when using PCL or
MPL, respectively. In any case, to obtain the depiction of
downward displacement, the radiologist utilizes the so-
called “single slice, multiple maneuver technique” which
consists of stimulating the same midsagittal or midcoronal
body section properly chosen from the region of interest
during the rest-strain-emptying cycle at a rate of 1
image/every 0.786 seconds. By adjusting the speed of im-
age review in a cine-loop replay, information are obtained
with regard to the motile activity of distal gut and lower uri-
nary tract, i.e. the cinematic function. On the other hand,
the same fast imaging technique can be applied to depict
the pelvis in the axial plane, as shown in the present study,
during continuous, maximum Valsalva maneuver in the
steady state, so as to develop what we called a ““ multislice,
single maneuver technique”. In practice, after selecting
three different 10 mm-thick body sections relative to the
symphysis pubis, the straining series were compared with
those at rest by the same anatomic landmarks, allowing de-
tection of (a) the geometrical deformity and enlargement of
the levator hiatus; and (b) the impingement of various or-
gans by compartment. The adoption of the method of the
three horizontal axes relative to fixed and consistent
anatomic landmarks was chosen by us for two reasons.

Firstly, to minimize the systematic error generated by the
measurement performed using a flat plane in a complex, 3D
structure such as that of pelvic floor muscles and hiatus.
Secondly, due to the impact of even minimal slice tilt an-
gles on measurement reproducibility, to avoid the need for
adjusting arbitrarily the angle of acquisition from a plane
axial to the body to a plane parallel to the direction of the
puborectalis muscle (also called the plane of minimal hiatal
dimensions). Although we admit that the best technique on
how to measure the levator hiatus with axial MRI se-
quences is still a matter of great debate, this strategy proved
worth in obtaining satisfactory reproducibility from repeat-
ed measurements of hiatus area in our patient population.
Besides this, the most striking results of the present study
seem to be (1) the overlap in resting hiatus size at MR im-
aging between nulliparous and parous women, regardless
of the fact that the latter group delivered vaginally or by ce-
sarean section; (2) the lack of correlation between resting
and straining values, indicating that, contrary to what has
been described by Dietz et al.'® the levator area at rest
seemed to predict descent on Valsalva, in no case could the
actual hiatus enlargement be predicted on the basis of either
the physical examination alone or delivery history, espe-
cially when symptoms of evacuation disorders and ODS are
present; and (3) the geometrical deformity of hiatus bound-
aries and organs impingement on it closely reflect the ac-
tion of a vector quantity from above, i.e the force of ab-
dominal pressure (Figure 6), that tends to produce an accel-
eration of various structures in the direction of its applica-
tion against the resistance of hard (like bone) and soft tis-
sues (like skin, tendon, muscle and fat). Under this perspec-
tive, a new kind of information can be generated from the
analysis of axial MR images applied to the study of the me-
chanical principles of living organisms, i.e. the biomechan-
ics, particularly their movement and structure. Conceptual-
ly, it can be assumed that pelvic organs and supporting
structures are subjected to complex phenomena such as in-
termittent repetitive load and reciprocal sliding motion,
which involve important properties of biological systems
including lubrication (layered interposition material), adhe-
sion (attraction force), friction (interlock between surfaces),
wear (degradation) and potential failure. All the above is
part of the so called “Tribology”, a new interdisciplinary
field of research combining methods and knowledge of
physics, chemistry, mechanics and biology.!*?! According
to the scientific principles of contact mechanics, the geo-
metrical deformations of hard tissues are hardly visible and
should be analyzed with the theory of linear elasticity; con-
versely, soft tissue usually undergoes large deformations
and, as such, their analysis relies on the finite strain theory
and computer simulation, making magnetic resonance im-
aging an ideal tool which helps in understanding the equi-
librium between active and binding forces (Figure 7) affect-
ing structures subjected to reciprocal slide motion within
the pelvis. Future studies will tell us if trends observed here
will continue.

CONCLUSIONS

A variety of factors are responsible for the enlargement
of levator hiatus in women under the effect of increased in-
tra-abdominal pressure, including mainly the defective con-
nective supports and focal damages in the muscular compo-
nents. Although vaginal delivery is the strongest established
risk factor, the presence of ODS adds a note of complexity
to the issue, making it difficult to recognize an index hav-
ing discriminatory effect between parous and nulliparous
women. Nevertheless, any geometrical deformity seen at
MR imaging affecting the pelvic organs muscles, fascia,
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tendons, ligaments and fat on straining, has a potential bio-
mechanical significance attached to it and should be taken
in consideration. Overall, a comprehensive understanding
of complex phenomena occurring when two biological sys-
tems interact with each other can only be achieved through
the cross-fertilization of ideas from different disciplines
and the systematic flow of information among research
groups.
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cepts, ideas, theories, not the methodology of the presentation.

Multidisciplinary UroGyneProcto Editorial Comment

To improve the integration among the three segments of the pelvic floor, some of the articles published in Pelviperineology are
commented on by Urologists, Gynecologists, Proctologists/Colo Rectal Surgeons or other Specialists, with their critical opinion
and a teaching purpose. Differences, similarities and possible relationships between the data presented and what is known in the three
fields of competence are stressed, or the absence of any analogy is indicated. The discussion is not a peer review, it concerns con-

Gyneco... MRI imaging of the pelvic floor is still an
emerging science. This is article by Professor Piloni has sev-
eral levels of interpretation. Firstly, Professor Piloni contin-
ues his pioneering quest to lay down reproducible land-
marks. This is a difficult but important quest. Difficult, as
shown by his findings of overlap in resting hiatus size at MR
imaging between nulliparous and parous women, regardless
of the fact that the latter group delivered vaginally or by ce-
sarean section and the lack of correlation between resting
and straining values. Important, because the MRI findings
can be used to confirm or invalidate theories of organ func-
tion. MRI was a key tool in the confirmation of an external
striated muscle open ing mechanism for defecation (1).

30

Piloni et al have shown definitively that the area of the leva-
tor hiatus at rest cannot predict descent on Valsalva maneou-
vre. | agree with his comment that changes in the closure
mechanism of the levator hiatus are most frequently associ-
ated with defective connective tissue support. I do not agree
with the comment “the geometrical deformity of hiatus
boundaries and organs impingement on it closely reflect the
action of a vector quantity from above, i.e the force of ab-
dominal pressure”. This comment implies causation by
pressure. Our considered view based on video xray, EMG
and mathematical models is that intrabdominal pressure is
secondary. Since 100 years, it has been known that the ab-
dominal pressure is secondary to contraction for the anterior
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abdominal wall which contracts reciprocally with the pelvic
floor diaphragm (2,3). The anterior abdominal wall and
pelvic floor embryologically derive from the same my-
otomes, Power (4), giving an anatomical basis for the obser-
vations by Paramore (1908) and Sturmdorf (1919) of simul-
taneous reciprocal contractions of this group of muscles. On
the basis of the above, it is suggested that the observed in-
crease in abdominal pressure is due to the simultaneous re-
ciprocal contraction of the abdominal muscles in response
to the pelvic floor contraction and vice versa. We have
demonstrated in a mathematical model with regard to mic-
turition, that a pressure 100 times greater than that recorded
would be required to overcome the inherent closure forces
of the urethra and adjoining tissues. A practical validation is
that paraplegics cannot micturate spontaneously because the
external striated muscles cannot open the urethra (or anus).
This mathematical model is a confirmation of Professor
Piloni’s vision, that MRI will be a key tool in future biome-
chanical studies of the pelvic floor. To this we would add
flow mechanics, tissue and bioengineering (6-8). Important
in this new direction will be the knowledge that the pelvic
floor is complex, non-linear and exponentially determined,
with complex reflex feedback mechanisms controlling every
aspect of function (9). It is also important to realize that ‘ob-
structive micturition’ and ‘obstructive defecation’ are not
caused by anatomical obstruction. It is a functional obstruc-
tion, caused by inability of external striated muscle vectors
to open out the outflow tubes of the urethra and anus.
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Procto... Based on a static and dynamic MRI study par-
ticularly evaluating the levator ani hiatus enlargement, the
Author stresses the impossibility of predicting the onset of
obstructed defecation in patients either nulliparous or un-
dergoing a caesarean or vaginal delivery. The topic
sounds quite intriguing for the proctologist and the col-
orectal surgeon as these findings suggest an opportunity
for a detailed clinical study concerning the differences in
the occurrence of female obstructed defecation in relation
to method of birth, and subsequently possible imaging
predictors to such a kind of unsatisfactory defecation. In
the short term obstructive symptoms don't seem so direct-
ly related to trauma from childbirth. Other variables should
be considered as the timing of symptoms and their vari-
ability, the coexistence of pelvic floor dyssynergia, abnor-
mal rectal sensitivity, onset of a low rectocele or of a pos-
terior colpocele, or finally other types of constipation. A
morphological abnormality as documented by the imaging
of a rectocele, or internal mucosal prolapse or of an intus-
susception should not be absolute indications for surgery.
Only a careful clinical and instrumental evaluation may
suggest the therapeutic strategy more suited to the individ-
ual case, pondering the cost benefits of a medical- rehabil-
itation treatment vs surgery, and, a most important item,
planning a long term follow up.

BENITO FERRARO
Azienda USL 16 Padova - Chirurgia Ospedale Sant’ Antonio
benito ferraro@sanita.padova.it

Autore’s replay. The comment to the paper by dr
Ferraro demonstrates how distant entities information and
communication are. Information is no more than a means
for sending and receiving news and messages. On the oth-
er hand, communication implies the exchange of thoughts.
In simple terms, information can be regarded as what I
say, while communication is what is understood as result
of what I said. Nevertheless, in the course of my profes-
sional life, I was rarely witness before of such a complete
upsetting of an (original) message of mine. Consequently,
It seems worth spending few more words in the hope to
better clarify the central message of the paper, as follows:
firstly, the lack of correlation between resting and strain-
ing levator hiatus values at MR imaging and the conse-
quent inability to predict its size do not necessarily indi-
cate the superiority of physical examination over imaging.
Rather, it simply means that in no case the actual hiatus
enlargement can be assessed until performing such a
study; secondly, and most important, the advent of ob-
structed defecation syndrome (and not the impossibility to
predict its onset) can nullify any discriminatory capacity
between parous and nulliparous women when calculating
the hiatus enlargement on straining. This, in turn, suggests
the need for better characterization of the biomechanical
properties of living tissues in the pelvis.
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