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Pelviperineology in Latin America
We thank the editors for this invitation to provide a short snapshot of Pelviperineology in Latin America. It can be described

in one word, vital. Certainly there are large numbers of patients, potentially 620, million! Certainly there is a major lack of fi-
nancial and logistic resources, insufficient doctors in some of the countries, even vital medicines in some. Far from acting as
a hindrance, these conditions have inspired the Latin American doctors to become widely open to technology which can assist
their patients. Nowhere is the saying “Necessity is the mother of invention” more applicable than in Latin America. Many of
the new minimally invasive vaginal procedures have been invented or modified to suit these conditions. Dedicated university
units act as a focus to teach new effective methods all over Latin America. Teaching is by small to medium meetings held reg-
ularly in many different countries, too numerous to list here. The Internet has been widely and intelligently applied. The
“Global Pelvic Network” using “Whats app” is but one example. Large numbers of questions are asked covering all parts of
Pelviperineology, by Urologists, Gynecologists, Coloproctologists and others on a daily basis. Amazingly, these discussions
initiated for Latin American surgeons, are now being joined by experts from North America, Europe, Oceania, Asia, many of
international stature. This learning/teaching innovation is unique. It was inspired and initiated by the University of Campinas,
a true leader in pelvic floor innovation world-wide.
The yearly meetings of ALAPP, the Latin American Pelvic Floor Society are of a very high standard and are widely attend-

ed. The 2017 meeting featured a large number of highly instructive practical workshops, cutting edge lectures on chronic
pelvic pain, gender assignment, Integral Theory, delivered by local and international experts, all of whom paid their own way
to the conference. This is a deliberate policy of ALAPP, brought in to avoid the bias which commercially endorsed lectures of-
ten bring. Some 75 abstracts were presented and a selection of these were published in Pelviperineology Journal.
We cordially invite all readers of Pelviperineology to the upcoming ALAPP meeting in Mexico City 28th February to 3rd

March 2018.

PAOLO PALMA, NUCELIO LEMOS
Editors Pelviperineology 

ppalma@uol.com.br, nucelio.lemos@gmail.com 

Editorial
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INTRODUCTION
Urinary incontinence (UI) is a frequent health problem

among women1 that affects quality of life and restricts so-
cial life because of the physical discomfort and embarrass-
ment it causes. The International Continence Society (ICS)
defines stress UI (SUI) as involuntary urine leakage during
physical effort, sneezing, or coughing2. Approximately 12-
55% of women will suffer from UI at some point during
their lives3. Approximately 50% of all patients with UI pre-
sent with SUI as the predominant or only symptom4. 

The diagnostic tests that assess SUI vary in complexity,
from the urinary stress test to video urodynamic testing5.
The Q-tip test helps to identify patients with urethral hyper-
mobility, and urodynamic testing (which has improved the
identification of voiding dysfunctions) has become a fre-
quent test among patients with UI.

With proposal of the Integral Theory in the 1990s, a new
concept was developed to explain and understand the vari-
ous disorders of the pelvic floor and how they develop into
voiding dysfunctions. According to this theory, pelvic or-
gan prolapse and abnormal urinary and pelvic symptoms
are primarily caused by the laxity of the vaginal connective
tissue or supporting ligaments6. These structures are as-
sessed during a physical examination using simulated oper-
ations (SOs) in which ligament defects are evaluated, either
directly with a finger or with the help of a haemostatic
clamp7 with four different manoeuvres while the patients
cough. Petros initially showed the importance of ligament
integrity and, consequently, of the ligament-supporting tis-
sues with regard to maintaining continence through two SO
manoeuvres; most patients presented with interruption of
urine loss after lateral compression of the urethra (which
mimics the function of the pubourethral ligament) and the

remaining patients did so after suburethral plication (which
mimics urethropelvic support or hammock)7.

In 2003, Petros investigated the anatomical origins and
the clinical significance of the cough pressure transmission
ratio (CTR; i.e., increased urethral pressure during cough-
ing) by measuring it before and after unilateral midurethral
anchoring. The CTR improved with urethral anchoring,
which suggests that the connective tissue dysfunctions in
patients with SUI are caused by ligament lesions and the
laxity of the muscles that act on urethral closure8.

Urodynamic testing is the most common type of test used
to assess UI. Currently, the debate regarding the need to
perform the test on patients with SUI symptoms is on-go-
ing9. More recently, the real importance of urodynamics in
defining therapeutic procedures and establishing prognoses
for patients with SUI is being questioned because it is not a
predictor of success or failure  for SUI surgery, and also, its
high cost and invasive nature9,10.

Performing SOs in association with a physical examina-
tion might contribute to a more precise SUI diagnosis.  SOs
exactly mimic what happens during midurethral sling
surgery: where a tape is inserted in the exact positon of the
pubourethral ligament to reinforce it as an anchoring point
for the three opposite muscle vectors which activate ure-
thral closure6-8.  This study sought to correlate SOs with1

other SUI diagnostic tests (i.e., urodynamics [Valsalva leak
point pressure; VLPP] and the Q-tip test); and2 the one-
hour pad test.

MATERIALS AND METHODS
This prospective study compares SUI diagnostic and as-

sessment methods.  

Original article

Is there a correlation between simulated operations,
urodynamics (vlpp) and urethral mobility?
JULIANE DE FÁTIMA AGOSTINI TIECHER1, PAULO CÉSAR RODRIGUES PALMA2, 
CÁSSIO LUIS ZANETTINI RICCETTO3

1 Master studente of Faculty of Medical Sciences at the State University of Campinas - Unicamp - julitiecher@yahoo.com.br
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Abstract. Introduction: The diagnosis of stress urinary incontinence is based on history and physical examination and, if necessary, could be
associated with additional tests especially the urodynamic. The Integral Theory, developed a new way to evaluate patients with stress urinary
incontinence, known as ‘Simulated Operations’. These techniques are maneuvers performed during the stress test (cough), to identify the de-
fects of the urethral support elements that cause incontinence.  Objectives: 1. To establish a correlation between simulated operations with the
Valsalva leak point pressure (urodynamics); 2. To correlate the simulated operations with the result of the Q-tip test; 3. To correlate intensity
of symptoms with simulated operations through the pad test. Material and Methods: From May 2012 to February 2015 82 women with stress
urinary incontinence were evaluated. All patients underwent simulated operations that consisted of four maneuvers during the cough test ob-
serving if there was urinary leakage during the maneuvers. For the maneuver 1, the atraumatic clamp was applied unilaterally at the pub-
ourethral ligament insertion on the inferior border of the pubis (simulating the plication of the pubourethral ligament). In the maneuver 2, a
clamp was used to plicate the vaginal mucosa at the level of the midurethra (simulate the plication of the urethropelvic ligament). In the 3rd

maneuver, the index finger is placed in the suburethral region without tension. The 4th maneuver is the same maneuver 3 with tension. The
Q-tip test has been used for evaluation of urethral mobility and the one-hour pad test to measure the severity of urinary leakage. The simu-
lated operations were compared with the values of Valsalva leak point pressure, Q-tip test and pad test. Results: When performing the ma-
neuvers 1, 2 and 3, most patients did not have urinary leakage. There was a significant association between Valsalva leak point pressure and
the cessation of stress urinary incontinence with the maneuvers 1, 2 e 3 (p = 0.008, OR 0.965; p = 0.0140, OR 0.953; p = 0.0002, OR 0.949,
respectivamente às manobras 1, 2 e 3, com IC 95%). During the maneuver 4, no patient presented had leak urine. The Q-tip test was statisti-
cally significant with maneuvers 2, 3 and 4. The pad test did not show  statistical correlation with the simulated operations. Conclusion: The
simulated operations demonstrated correlation with Valsalva leak point pressure and urethral mobility. Their use in clinical practice is rec-
ommended.  

Keywords: Stress urinary incontinence; Simulated operations; Urodynamic study; Valsalva leak; Point pressure; Q-tip test; Pad test.
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The variables included a VLPP (urodynamic study per-
formed according to ICS norms), simulated operation in-
cluding four manoeuvres performed during the cough test
with a haemostatic clamp to assess whether urine loss is
stopped during the manoeuvre.
Manoeuvre 1. A haemostat clamp is unilaterally applied

at the insertion of the pubourethral ligament in the inferior
edge of the pubic bone, lateral to the paraurethral sulcus, to
simulate the plication of the pubourethral ligament.
Simultaneously, the patient is asked to cough. The test is
considered positive when urine loss is interrupted during
the abdominal effort manoeuvre (Figure 1).

Manoeuvre 2. The suburethral region (mid-urethra) is
plicated with the help of a clamp, simulating the plication
of the urethropelvic ligament while the patient is asked to
cough. The test is considered positive when loss of urine is
interrupted during the abdominal effort manoeuvre (Figure
2). 

Manoeuvre 3. The mid-suburethral region is supported
with the help of the index finger or a haemostatic clamp,
while the patient is asked to cough. The test is considered
positive when urine loss is interrupted during the abdomi-
nal effort manoeuvre (Figure 3).
Manoeuvre 4: The suburethral region is compressed with

the help of the index finger (i.e., manoeuvre 3 with ten-
sion), while the patient is asked to cough. The test is con-
sidered positive when urine loss is interrupted during the
abdominal effort manoeuvre.

Q-tip test: The Q-tip is introduced at level of the bladder
neck, and its angular variation (measured in degrees) dur-
ing the increase in abdominal pressure is assessed. A varia-
tion greater than 30º suggests urethral hypermobility11.
Pad test (one hour): This test consists of placing a pad

(of known weight). Next, the patient drinks 500 mL of wa-
ter in 15 minutes. Over the next 30 minutes, the patients is
instructed to walk around, ascend and descend stairs, sit
down and stand up (10 times), cough hard (10 times), run
in place for 1 minute, bend over to pick up an object (five
times), and wash their hands in running water for 5 min-
utes. After one hour, the pad is weighed again12,13.

All tests were performed when the patient expressed the
urge to urinate or had a minimum bladder volume of 150 mL.

From May 2012 to February 2015, 82 women presenting
with SUI as the primary symptom were selected from the
Female Urology Clinic of the Unicamp Clinics Hospital.
The women were diagnosed at their initial physical exami-
nation using the cough test. Of these patients, 50 underwent
SO manoeuvres 1 and 2, and 82 patients underwent all four
manoeuvres. All patients underwent the urodynamic study,
the Q-tip test, and the pad test.

The patients included in this study agreed to participate
and signed the Informed Consent Form (Annex 1). The
Ethics and Research Committee of the Faculty of Medical
Sciences of Unicamp (Comitê de Ética e Pesquisa da
Faculdade de Ciências Médicas da Unicamp - CEP-FCM-
Unicamp; registration number 02291012.5.0000.540) ap-
proved this study.

Patients who did not lose urine during stress manoeuvres
as well as those with stage III or IV anterior wall prolapse
were excluded from the study. 
Statistical analyses

An exploratory data analysis was performed using fre-
quencies and descriptive statistics. The Mann-Whitney U
test was used to compare manoeuvres and quantitative vari-
ables. A logistic regression analysis was used to analyse the
relationship between the manoeuvres and the factors under
study. The significance level adopted was 5%.
Results

Of the 82 women assessed, 50 underwent manoeuvres 1
and 2, and all women underwent manoeuvres 3 and 4. Of
the patients who underwent manoeuvres 1 and 2, 35 (70%)
did not present urine loss after manoeuvre 1, and 45 (90%)
had interrupted urine loss after manoeuvre 2. Of the 82
women assessed using manoeuvres 3 and 4, 61 (74.39%)
had interrupted urine loss with manoeuvre 3. All 21 pa-
tients who needed a compressive manoeuvre (manoeuvre
4) had interrupted urine loss.

Figure 1. – Manoeuvre 1: The application of a haemostatic clamp
unilaterally at the insertion of the pubourethral ligament at the in-
ferior edge of the pubic bone.

Figure 2. – Manoeuvre 2: The plication of the suburethral region
(mid urethra) with the help of a clamp simulating the plication of
the urethropelvic ligament.

Figure 3. – Manoeuvre 3: The support of the mid suburethral re-
gion with the help of the index finger or a haemostatic clamp.
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Variable Mean Median Standard Min Max P-valueDeviation

Age
No loss 55.64 55.00 11.18 31.00 75.00 0.0628Loss 61.38 61.00 9.56 47.00 82.00
VLPP 
No loss 115.32 118.0 37.41 46.00 202.00 0.0002Loss 81.33 81.00 24.85 36.00 132.00
Pad test (g)
No loss 22.30 8.00 31.42 0.00 130.00 0.1888Loss 31.43 20.00 38.78 1.00 176.00
Q-tip (in º)
No loss 23.33 25.00 13.23 0.00 55.00 0.0001Loss 10.48 9.00 9.12 0.00 35.00

TAbLE 3. Comparison between manoeuvre 3 and the variables un-
der study (n = 82).
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The analysis of the variables age, VLPP, Q-tip test, and
pad test with regard to manoeuvre 1 showed a significant
association between the manoeuvre and VLPP because
the patients who had interrupted urine loss had VLPP val-
ues higher than those who maintained SUI during the
test, p = 0.008 (OR = 0.965, 95% CIs = 0.941-0.989).
The mean VLPP was 118.7 cmH2O in the group that had
stopped urine loss with manoeuvre 1 and 80.53 cmH2O in
the group that maintained UI during the manoeuvre
(Table 1).

Each one-unit reduction in the VLPP value increased the
risk of losing urine during manoeuvre 1 by 4%.

The Q-tip and pad tests were not significantly associated
with manoeuvre 1.

When performing manoeuvre 2, we observed that most
patients did not lose urine. An association was found be-
tween VLPP and the interruption of urine loss using this ma-
noeuvre because patients who had interrupted urine loss had
higher VLPP values, p = 0.0140 (OR = 0.953, 95% CIs =
0.912-0.997). The mean VLPPs for patients who did not
lose urine and those who remained incontinent during ma-
noeuver 2 were 111.5 cmH2O and 68.60 cmH2O, respective-
ly. With each one-unit reduction in VLPP, the probability of
losing urine using manoeuvre 2 increased by 5% (Table 2).

The Q-tip test was significantly associated with manoeu-
vre 2 because patients with higher Q-tip angle variation
were those who did not lose urine during the manoeuvre (p
= 0.0221).

The pad test was not significantly associated with ma-
noeuvre 2.

When performing manoeuvre 3 (non-compressive subu-
rethral support), we observed that patients who did not lose
urine had higher VLPP values than those who continued to
lose urine (p = 0.0002, OR = 0.949, 95% CIs = 0.899-
1.003). The mean VLPPs for patients who did not lose
urine with manoeuvre 3 and those who remained inconti-
nent were 118 cmH2O and 81 cmH2O, respectively. Each
one-unit increase in VLPP reduced the probability of losing
urine using manoeuvre 3 by 3%.

The Q-tip test was significantly associated with manoeu-
vre 3 because patients who did not lose urine during the
urethral support manoeuvre had a higher angle variation
during effort than that of incontinent patients (p = 0.0001).Figure 4. – VLPP relation among patients who don’t have loss of

urine and that kept the urinary loss.

Figure 5. – VLPP relation among patients who don’t have loss of
urine and that kept the urinary loss.

Variable Mean Median Standard Min Max P-valueDeviation

Age
No loss 55.57 57.00 11.27 32.00 75.00 0.7536Loss 55.20 54.00 7.26 46.00 70.00
VLPP
No loss 118.7 126.00 33.13 74.00 202.00 0.0008Loss 80.53 73.00 27.17 36.00 169.00
Pad test
No loss 28.63 13.00 17.53 0.00 130.00 0.7424Loss 38.87 12.00 40.89 4.00 176.00
Q-tip test (in º)
No loss 22.94 25.00 13.89 0.00 55.00 0.2177Loss 17.27 15.00 8.79 0.00 35.00

TAbLE 1. Comparison between manoeuvre 1 and the variables un-
der study (n = 50).

Variable Mean Median Standard Min Max P-valueDeviation

Age
No loss 55.16 55.00 10.35 32.00 75.00 0.1604Loss 58.20 60.00 8.70 47.00 70.00
VLPP
No loss 111.5 104.0 38.97 47.00 202.00 0.0140Loss 68.60 73.00 20.85 36.00 92.00
Pad test
No loss 28.96 13.00 34.71 0.00 130.00 0.4761Loss 56.40 32.00 70.73 6.00 176.00
Q-tip (in º)
No loss 22.62 25.00 13.31 0.00 55.00 0.0221Loss 8.80 8.00 7.66 0.00 18.00

TAbLE 2. Comparison between manoeuvre 2 and the variables un-
der study (n = 50).
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No significant association was found between manoeuvre 3
and the pad test (Table 3).

During manoeuvre 4 (suburethral compression), no pa-
tient presented urine loss while coughing. A correlation was
found between VLPP and the Q-tip test (Table 4).

DISCUSSION
While searching for less invasive SUI diagnostic meth-

ods, Petros developed SOs7, which can often provide the in-
formation necessary to identify the type of UI via a physi-
cal examination because the specific ligament defects caus-
ing incontinence can be identified. In clinical practice, it is
important to determine whether SUI is primarily caused by
urethral hypermobility or a consequence of a deficiency in
the intrinsic sphincter mechanism.

SOs have been previously described and tested6,7; howev-
er, the correlations between SOs and VLPP have never
been discussed. VLPP values equal to or higher than 90
cmH2O suggest urethral hypermobility, whereas those
equal to or lower than 60 cmH2O suggest intrinsic sphincter
deficiency14; a VLPP between 60 and 90 cmH2O is defined
as a “grey area”. In our study, SOs were compared with
VLPP, the Q-tip test, and the pad test to assess the possible
correlation between these SUI assessment tools. We per-
formed an analysis of continuous data because the “grey
area” of 60-90 cmH20 includes numerous patients. 

We observed correlations between all 4 manoeuvres and
VLPP, showing that each increase in VLPP reduced the
possibility of losing urine during the manoeuvres. Thus,
SOs are a new, fast, and efficient way of assessing SUI.
Furthermore, they are easy to perform in the physician’s of-
fice. When performing an SO manoeuvre, it is possible to
observe urethral mobility and estimate the severity of UI in
patients who need manoeuvre 4 to interrupt urine loss. It is
also possible to simulate the role of a sling surgery by per-
forming suburethral support, thereby inferring the post-
surgery result. 

In 2011, a systematic review assessed the reclassification
rate of the type of UI diagnosed via anamnesis with or with-
out physical examination and after urodynamic testing. Only
9% of patients who had been diagnosed with SUI alone were
reclassified as having mixed UI (MUI), and 7% were classi-
fied as suffering from detrusor hyperactivity. These changes
suggest that unlike patients with MUI, the urodynamic test-
ing of patients with SUI alone might not add much informa-
tion to the clinical examination15. However, SOs comple-
ment a physical examination and improve clinical assess-
ment accuracy using a simple and inexpensive approach.

In 2007, the UI Treatment Network (UITN) study reported
that approximately 10% of women with a positive cough test
who used an average of 3 pads/day did not show SUI in a
urodynamic study16. That finding prompted a discussion of
the role of urodynamics because urodynamics can fail to
identify patients with typical symptoms of SUI. When using
the blaivas classification, type 0 UI corresponds to patients
with SUI complaints who do not show urine loss on effort
during video urodynamic testing17. This finding indicates
that tests do not always reach maximum accuracy; however,
when other tools with similar efficacy are available (e.g.,
SOs), it is possible to obtain a more accurate diagnosis.

Thus, SOs help clinicians to understand the structural de-
fect that causes UI. If urine loss continues during manoeu-
vres 1, 2, and 3, then the patient likely suffers from severe
incontinence, with the predominance of an intrinsic sphincter
deficiency; the patient will most likely not have a satisfacto-
ry response to sling placement without tension. In contrast, if
urine loss is interrupted during manoeuvres 1, 2, or 3, then
the predominant defect causing SUI is likely urethral hyper-
mobility.

by demonstrating the correlation between VLPP and SO,
we showed that a physical examination plays an important
role in simplifying the diagnosis and predicting the treatment
outcomes of SUI. 

CONCLUSIONS
SOs are easy to perform during physical examination and

show a significant correlation with VLPP and the Q-tip test.
The one-hour pad test was not correlated with SOs. The
compressive manoeuvre characterised cases of severe UI,
represented by the predominance of intrinsic sphincter defi-
ciency. SOs improve the diagnosis of SUI in clinical prac-
tice and their use is recommended. 
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Although this paper at first glance would appear be to be nothing more than esoteric to the majority of readers, the use of sim-
ulated operations is not new. The Trendelenburg test for varicose veins was first described in 1891 and quite simply uses a lig-
ature around the thigh to compress the long saphenous vein and mimic the outcome of a high ligation at the sapheno-femoral
junction. A positive test prevents the appearance of the varicosities on standing1,2. Medical students for centuries have been
taught the benefit of pressure occlusion of the deep inguinal ring to diagnose hernia and predict outcome from herniorrhaphy.

In this very well described and elegant paper Tiecher et al. demonstrate techniques for interrupting urine loss in SUI and there-
fore predict the outcome of MUS surgery. Interestingly the findings correlate well with the results of mid-urethral sling (MUS)
surgery when performed in well trained and expert hands3. The Integral Theory teaches that sling reinforces the pubourethral lig-
ament and the apex of the MUS creates a rotation point around the apex of the sling upon which the three directional muscles
forces act in order to prevent urine loss on coughing and straining. Manoeuvre-1 recreates  the PUL and manouevre-2 recreates
the external-urethral ligament (EUL) the importance of which are both critically detailed in the Integral Theory. The results in
this paper would suggest that expert surgery would produce a 90% success rate for the MUS, exactly what was found in the 5
year study by Sivaslioglu 3. 

As such the need for urodynamic testing is made obsolete. A good history followed by a careful examination, the basic tenets
of good medicine, with the appropriate simulated operations is all that is need for a successful outcome for SUI surgery in well
trained hands. 

but there is an argument to take this further. The Integral Theory has shown the benefit of other ligament repair with the cure
of other symptoms including urinary urgency, pelvic pain and ODS. Simulated operations could potentially be used in these cir-
cumstances. 

In patients with urinary urgency the subject could allow the bladder to fill and at the point at which the urgency occurs could
lie down and with a speculum carefully supporting the vaginal apex/posterior fornix would hopefully reduce the desire to urinate
confirming the potential benefit to that patient of repairing the cardinal and uterosacral ligaments. Similarly patients with pelvic
pain would experience a reduction in pain with a similar manoeuvre and pre- and post-test stroking of the introitus with a Q-tip
could demonstrate benefit in vulvodynia.

For patients with ODS due to perineal descent, digital pressure on the perineum would improve subjective and possibly even
objective ‘push’ and emptying by supporting the deep transverse perineal ligament. Concomitant support of the vaginal apex
with a speculum and digital perineal pressure would do similar to those with ODS from apical descent, especially after hysterec-
tomy. 

This paper represents an exciting step forward in the management of patients with pelvic dysfunction, and as with all good re-
search, opens far more doors than it could ever close.
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INTRODUCTION
Pelvic organ prolapse (POP) is a condition of specific

signs and symptoms that lead to impairment of normal
function and diminished quality of life1. Almost all the ex-
perts of pelvic floor dysfunctions agree that the etiology of
the disease is multifactorial and develops gradually over
the years. Among the several risk factors of the disease,
obesity provoked chronically increased intraabdominal
pressure has been repetitively mentioned as one of the ma-
jor risk factors of POP2,3.

Obesity is a growing epidemic worldwide, with increas-
ing prevalence in both children and adults4. The American
Medical Association classifies obesity as a disease5, which
the World Health Organization considers to be the greatest
public health issue of the 21st century6. More than half
(65%) of the US population is overweight (25 > body mass
index [BMI] < 30 kg/m2), and the prevalence of obesity
(BMI > 30 kg/m2) is 34.9%4,7. Among adults in the
European Union, these percentages are 50% and 10-30%,
respectively. According to a recent survey among adults in
Hungary, 30% of women and 26.7% of men were obese8.

Although our study group acknowledge that increased
abdominal pressure is considered to be a risk factor for
POP, and also knowing that the relative importance, of each
risk factor is not clearly established in the pathomechanism
of the disease, our aim was to challenge obesity as a predis-
posing factor for symptomatic stage II or higher POP.

MATERIALS AND METHODS
Study population and data collection

Patients and study design
This prospective study was carried out at the University of

Pecs Clinical Center, Pecs, Hungary, between 1 January 2009
and 31 December 2016, under the approval of the University
of Pecs Institutional Ethical Review Board. Written informed
consent was obtained from all enrolled patients. Women suf-

fering from symptomatic POP (n=1911) were included. All
women included in the study suffered from stage 2 POP or
higher of either the anterior, middle or posterior compartment,
or in combinations. All patients reported sensation of a bulge
in the vagina with or without symptoms of urinary, bowel, or
sexual dysfunction. Control subjects (n=1995) were matched
with POP subjects by age, ethnicity and parity, and who were
also hospitalized at our department for benign gynecological
diseases such as uterine fibroids, abnormal bleeding, en-
dometriosis, benign adnexal masses, or infertility, and were
not pregnant, and had no malignant disease at the same time-
frame. All the control patients were examined for the presence
of prolapse. The following data were collected: basic demo-
graphics, maternal parity, age, height and weight, way of de-
livery, previous anti-POP operations, and the presence of uri-
nary incontinence. The study population was further divided
into two subgroups, based on the menopausal status. The post-
menopausal group (n =1271) comprised women who had no
regular menstrual cycle for at least 12 months. The pre-
menopausal group (n = 640) comprised healthy fertile women
who had regular menstrual cycles.
Diagnosis and classification of POP

All women were examined according to the International
Urogynecological Association (IUGA) guidelines, and all
terminology currently used refers to the recommendations
of the International Continence Society (ICS). The level of
altered pelvic anatomy was assessed by using the pelvic or-
gan quantification system (POP-Q)9. All examinations were
carried when patients were positioned in standard lithoto-
my position. Physicians were utilizing anterior and posteri-
or vaginal retractors, while patients performed Valsalva
manoeuvres, in order to reveal the predominant compart-
ment of prolapse. The therapy offered was either conserva-
tive treatment with pessary or pelvic reconstructive surgery.
Determination of obesity

The level of obesity was based on the determination of
the BMI, which was calculated as the woman’s weight (in
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Abstract. Objective: Obesity is a growing worldwide epidemic, with increasing prevalence in both children and adults. Although several
publications and books describe obesity as a major risk factor of pelvic organ prolapse (POP), we assumed that obesity might not be a pre-
disposing factor of symptomatic stage II or higher POP. Methods: In a prospective cohort study, 1911 women suffering from symptomatic
POP were included. Their data was compared to 1995 age, and parity matching women, with no prolapse as control, from January 2009 to
December 2016. Obesity was determined by calculating the body mass index (BMI). Detailed medical history and standard demographic data
were revealed, and analysed using multivariate analysis. Results: The average age was 56 years ± 13 SD (min: 22, max: 89), and the mean
parity was 2.04 ± 0.95 SD per patient (min: 0, max: 13). The study population had average weight and height, resulting in a mean BMI of
26.69 ± 4.45 kg/m2 compared to the control group BMI 26.85 ± 5.56 kg/m2. Two third (66.6 %) of the study population were in post-
menopause with an average BMI of 27.14 ± 4.31 kg/m2, while in premenopausal patients (33.4%) the BMI was found to be 25.78 ± 4.60
kg/m2 respectively (p = 0.042). Multivariate analysis revealed no statistical significant difference between POP and control groups (p =
0.146). Conclusion: We emphasize that in our homogenous Caucasian Eastern-European population obesity might not act as a strong risk fac-
tor for symptomatic pelvic organ prolapse stage 2 or higher.
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Demographic
characteristic POP group Control group pa

Age (years) 56.13 ± 13.19 50.19 ± 8.78 <0.0001
Height (cm) 163.65 ± 6.33 164.59 ± 6.42 <0.0001
Weight (kg) 70.75 ± 17.23 72.71 ± 15.53 <0.0001
BMI (kg/m2) 26.69 ± 4.45 26.85 ± 5.56 0.146
Parity 2.02 ± 0.95 1.98 ± 0.91 0.123
Vaginal delivery 1.98 ± 0.95 1.38 ± 0.87 0.0023
Cesarean delivery 0.07 ± 0.35 0.59 ± 0.37 0.0012

TABLE 1. Demographic characteristics of the POP and the control
patients.

POP Univariate analysis Multivariate analysis

Variable Premenopausal (n= 640) Postmenopausal (n= 1271) ß SE (ß) p ß SE (ß) p

Age (years) 41.00 ± 6.10 63.73 ± 8.35 -0.047 0.004 <0.0001 -0.046 0.004 <0.0001
Parity (n) 2.05 ± 0.99 2.01 ± 0.92 -1.225 1.867 0.512 -0.892 1.894 0.637
BMI (kg/m2) 25.78 ± 4.60 27.14 ± 4.31 -0.088 0.010 <0.0001 -0.072 0.011 <0.0001

TABLE 2. Regression and multivariate analysis to reveal the predictive factors for POP. Coefficient estimates β and standard error se(β), and
corresponding p-value are summarized.

Figure 1. – One way ANOVA analysis, Bonferroni post hoc test
comparison of BMI and POP severity, characterized by POP-Q
stages (II-IV). The study population did not contain POP-Q I stage
patients.

kg) divided by the square of their height (in m2) and was
categorized as obese (BMI ≥ 30 kg/m2), overweight (25
kg/m2 <  BMI < 30 kg/m2), or normal weight (BMI < 25
kg/m2).

Statistical analysis
Statistical analyses were performed by using IBM SPSS

Statistic 20 (IBM Corporation, Armonk, NY, USA) at the
University of Pecs, Institute of Bioanalysis. The sample
size (n) was 3.906. Continuous measurements are summa-
rized and presented as averages and standard deviation
(SD). To determine the predictive factors for POP, multi-
variate analysis, ordinal logistic regression was used. For
the analysis of the differences in the examined factors be-
tween the POP and control groups, and for the comparison
of the POP pre- and postmenopausal groups, independent
sample Student t-test was performed. Statistical signifi-
cance was set at p < 0.05.

RESULTS
Demographic data

Seven hundred and eighty seven patients received con-
servative treatment for symptomatic POP, and insertion of
vaginal pessaries, while altogether 1124 patients were sub-
ject of reconstructive pelvic organ surgery surgeries. The
medical history revealed that the study population under-
went previously 220 abdominal, and 229 vaginal hysterec-
tomies, 843 anterior and 801 posterior vaginal wall repair,
51 laparoscopic ventrofixation, 17 Manchester-Fothergill
operations, 59 sacrocolpopexy, and 7 vaginal Mesh implan-
tations. The average age in the study group was 56.13 years
± 13.19 SEM (min: 22, max: 89), respectively the mean age
was 50.19 years ± 8.78 SEM (min: 35, max: 70) in the con-
trol group. Those who developed POP had a mean parity
2.02 ± 0.95 SEM per patient (min: 0, max: 13), and did not
vary significantly from the controls (1.98 ± 0.91 SEM per
patient), although the rate of spontaneous vaginal and ce-
sarean delivery significantly altered between the POP
(spontaneous vaginal 99.6 %, cesarean 0.4%) and the con-
trol groups (spontaneous vaginal 69%, cesarean 31%, p<
0.01). Demographic data of POP and control patients are
summarized in Table 1.

Obesity data
Mean weight and BMI of POP women were 70.44 ±

4.45 kg SEM (min: 44, max: 128) and 26.85 ± 5.56
kg/m2 SEM (min: 18.19, max: 45.89). The mean weight
and BMI of the control women were 72.71 ± 4.89 kg
(min: 41, max: 145) and 26.84 ± 5.56 kg/m2 (min: 22.19,
max: 46.61), and we failed to demonstrate statistically
significant differences between the groups (p = 0.146).
Moreover only 21.6 % (413 /1911) of women with POP,
and 26.2 % (5219 / 19953) of the control patients were
found to be obese. Two third of the study group were
postmenopausal women (1271 / 1911, 66.6%), and their
BMI varied significantly from the premenopausal patients
(640/1911, 33.4 %), with an average BMI of 25.77 ± 0.21
kg/m2 SEM compared to 27.14 ± 4.30 kg/m2 SEM (p =
0.042). The multiple comparisons of BMI and POP-Q
stages revealed a slight, but significant decrease in BMI
with advanced POP-Q stages (Figure 1). The logistic re-
gression and the multivariate analysis demonstrated the
significantly strong correlation between age, BMI, and
POP, albeit the coherence was found to be negative (Table
2). We failed to demonstrate significant correlation be-
tween parity and POP (data not shown).

DISCUSSION
Although POP has been proposed to be a multifactorial

disease, with a natural history of slow progression, the rel-
ative impact of each predisposing factor is not clear yet.
According to the literature, multiparity seems to be the
most important risk factor10-12. Several studies suggest that
increased incidence of POP is associated with higher num-
ber of vaginal birth compared to caesarean delivery10,11,13,
which has been confirmed by our findings as well. Other
obstetrical risk factors include operative vaginal delivery,
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and birth weight13, while non-obstetrical risk factors in-
cludes age14,15, connective tissue disease, due to decreased
ratio of collagen I to collagen III and IV16, race17, hysterec-
tomy18, and increased abdominal pressure. In addition
cigarette smoking and chronic obstructive pulmonary dis-
ease (COPD) have also been suggested to play role in the
development of POP19.

Obesity might be an important aspect of pelvic organ dis-
orders, since it has been well-documented to have a nega-
tive impact on lower urinary tract symptoms (LUTS)20,
moreover it is a well established risk factor for stress uri-
nary incontinence (SUI)21, and overactive bladder (OAB)22.
The role of obesity in the development of POP, on the other
hand, is till date remains to be uncertain.

Therefore our aim was to investigate obesity as a risk
factor for symptomatic stage II or higher POP. Despite we
found a statistically significant increase of BMI with age in
the study group, we revealed no statistical difference be-
tween the POP and the control group weight, height, or
BMI. In contrast to our findings, Hendrix et al.2 found that
overweight or obesity was significantly associated with
greater severity prolapse in every compartment. However
in that study prolapse was measured in the absence of ante-
rior and posterior vaginal retractors or the POPQ standard-
ization. Prolapse was categorized as either present or absent
based on visualization of the external genitalia during
Valsalva. Washington et al.23 as well as Fornell et al.24

found that being overweight or obese was strongly associ-
ated with urinary and fecal incontinence but not with symp-
toms of pelvic prolapse. Several studies suggest that weight
loss may be an effective treatment for the management of
urinary incontinence25,26,27. On the other hand weight loss
does not appear to be significantly associated with regres-
sion of pelvic organ prolapse3,28. Kudish3 suggests that
damage to the pelvic floor related to weight gain might be
irreversible. From our point of view, there is a second pos-
sibility to consider, namely that overweight and obesity are
major risk factors for urinary and anal incontinence but not
for pelvic organ prolapse.

In our current study included a relatively high number of
ethnically homogenous Caucasian, Eastern-European wom-
en where we could not identify obesity as a strong risk fac-
tor for POP development, although the multivariate analy-
sis revealed that increased body mass has an impact on the
disease severity. The racial homogeneity of our study and
population might the limitation of our investigation. Based
on our results and clinical observations we do not believe
that obesity is a key risk factor for POP. We consider that
different pelvic floor disorders have different strong risk
factors. As the prevalence of obesity increases, understand-
ing how weight impacts pelvic floor disorders is imperative
because body weight is a modifiable risk factor.
Understanding the impact of risk factors for pelvic floor
disorders is very important to facilitate patient education
and counselling. Prospective research evaluating for a
causal relationship between obesity and pelvic floor symp-
toms is essential.
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The authors compared two large series of patients, with pelvic organ prolapse and without, and concluded there was little
difference in outcomes. The BMI in both groups, POP or control, was slightly more than 26 Kg / m2, up to 25 being normal.
We believe the patients should have been defined as ‘overweight’, not ‘obese’. To reach this conclusion we believe the com-
parison should be the presence of prolapse between a group with obesity (BMI greater than 30) and a normal group (BMI of
25), or perhaps in several subgroups according to the classification: Overweight, Obesity type I, II and III (that is morbidly
obese with BMI> 40 kg / m2). We used such a classification for incontinence when we evaluated patients before and after
bariatric surgery1. We demonstrated that BMI > 35 kg/m2 was strongly related to stress urinary incontinence, overactive blad-
der, severe fecal incontinence, and use of diapers. We endorse the authors’ conclusions that obesity is an epidemic and
that “prospective research evaluating for a causal relationship between obesity and pelvic floor symptoms is essential,” From
our perspective, prospective evaluation on the impact of bariatric surgery and weight loss in POP resolution would help deter-
mine whether POP is a herniation influenced by intra abdominal pressure, or caused by loose ligaments.
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Obesity epidemic is worldwide affecting a consistent portion of general population, topping up 40% in US. Severe obesity
is associated not only with metabolic comorbidities, such as type 2 diabetes, steatohepatitis, hypertension, dyslipidemia, ob-
structive sleeve apnea syndrome, but also with a significant impairment on the quality of life (QoL) as far as daily life and ac-
tivities. Pelvic floor disorders directly impact on the QoL and it is well known that people with BMI above 30 kg/m2 have a
higher prevalence and  incidence of fecal and urinary incontinence and sexual dysfunction. Increased intra-abdominal pres-
sures induced by obesity, infact, strain and weaken the supporting structures of different pelvic organs, thus leading to some
degree of dysfunction in 90% of patients. Severe obesity can be safely and effectively treated with bariatric surgery (BS), al-
though the penetrance and dissemination of this latter is not yet so extensive, due to insurance coverage and affordability con-
straints. Although BS is primarily aimed to achieve weight loss and comorbidities resolution, the major trade-off is the ame-
lioration of QoL. This is best perceived by the patient since the early post-operative course, when the common sensation is that
of  regaining a “true-life”. This paper did not show a significant correlation between overweight and “symptomatic pelvic or-
gan prolapse stage 2 or higher”, the mean BMI of patients (cohort study and control group)  being around 26 kg/m2, that is in
the range of overweight (25-30). On the other hand there is a strong evidence of positive associations between obesity and
pelvic organ prolapse and the positive effects of weight loss surgery on pelvic floor disorders. Post BS weight loss improves
pelvic floor and ultimately also sexual function, although the latter is also mediated by an increased  self-esteem1,2. 
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INTRODUCTION
An adequate understanding of anorectal physiology is

necessary for the correct diagnosis of pathological process-
es and the respective correction of them1. To date, a large
quantity of researches have accumulated in this field, but
due to the fact that the authors of different techniques
(anatomical, manometer, X-ray, CT, MRI and 3D-topogra-
phy) do not account for the results obtained using of other
techniques, there are significant discrepancies in the de-
scription of the physiology of the fecal retention and defe-
cation.

The purpose of this research is to compare different
methods to create the acceptable representation of the
anatomy and physiology of the anorectal region, which
does not contradict reliable scientific evidences. In order
not to stray from the path of truth, it is very important to
keep in mind the following axioms. 1) Every muscle has a
very simple function: when it contracts, its length is short-
ened. Therefore, it is important to know the two places of
the muscle attachment to determine of its function. This im-
plies that the muscle fibers with various attachment places
have different functions and therefore they are the different
sphincters. 2) Muscle fibers during contraction use ATP,
and it should relax to restore capacity to contraction. 3)
There are no voids in the tissues of the pelvic floor. If the
anal canal during defecation always equally and widely
opened, creating a channel in the form cylinder for passage
of faces irrespective of their consistency (liquid, solid or
soft), it means that tissues have changed configuration2.
Only muscles can some effect this. If this was only due to
changes in the relationship between the peristaltic pressure
of the rectum and the tone of the anal canal, the liquid feces
(contrast material) would passe through the narrow anal
canal. 4) To avoid confusion, it is necessary to adhere to the
recognized anatomical designations. Thus, for example, it
occurs when Wu called the anal canal of the rectum, and do

not divide in the description of the deep and superficial por-
tions of the external anal sphincter (EAS) 3. 5) At each stage
of scientific knowledge there is the gold standard, to which
compare the results obtained by other methods. Wu and co-
workers in the 3D-topography found no septum between
the puborectalis and pubococcygeus, wich separatse these
muscles from each other. However, this septum, is de-
scribed in almost all textbooks3. Hence the anatomical dis-
section, rather than 3D-topography is taken as the gold
standard. Applying the most modern equipment, the au-
thors exaggerate its capabilities, leading to inappropriate
conclusions.

ANALYSIS OF THE LITERATURE

Fecal retention
In healthy adults the length of the anal canal is approxi-

mately 4 cm4. This is the high pressure area compared with
the pressure in the rectum. It is in constant contraction, with
the exception of short-term opening during a bowel move-
ment. At rest the tonic state of the internal anal sphincter
(EAS) provides 45% of the total pressure in the anal canal4.
The IAS is composed of smooth muscle fibers and is the
thickened continuation of circular layer of the rectum. The
caudal end of the IAS is located at a distance of 8-10 mm
from the anal dimple5. It is absent in the contraction zone of
the subcutaneous portion of the EAS. Thus, the length of
the BAC in adults is about 3 cm. Outside the IAS is located
a longitudinal smooth muscle layer. The puborectalis mus-
cle (PRM), the deep and superficial portions of the EAS are
located outside of longitudinal smooth muscle layer. Based
on anatomical studies it was found that the striated muscle
of the EAS consists of 3 parts: a subcutaneous, superficial
and deep (Figure 1, B)6,7. Subcutaneous part is a true circu-
lar sphincter. It is separated from the superficial portion of
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The role of the external anal sphincter in the physiology of the
pelvic floor
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Abstract. Objective: To clarify the physiology of the fecal retention and defecation. Material & Method: The comparison of the results of my
own X-ray studies with published data on the anal manometry, anatomical dissection and 3D topography was produced. Results: Long-term
retention of feces was due to tonic contraction of the internal anal sphincter (IAS) and the striated muscles of the pelvic floor including lev-
ator ani muscle (LAM), puborectalis muscle (PRM) and the external anal sphincter (EAS). The entrance into the rectum of the next fecal por-
tion increases the rectal pressure, which leads to relaxation of the IAS and to mechanical contraction of the PRM and EAS. At this time, liquid
feces and gas penetrate into the upper part of the anal canal, where they are identified. Following this, the rectum relaxes, adapting to this
volume. The rectal pressure decreases, which causes contraction of the IAS and relaxation of the PRM and EAS. This anorectal inhibitory re-
flex can be repeated up to several times per hour. During defecation relaxation of the IAS, PRM occur, as well as deep and subcutaneous por-
tions of the EAS. At the same time, a strong rectal peristalsis pushes the stool through the wide open anal canal. The upper part of the anal
canal is opened as a result of the contraction of the LAM. The contraction of the superficial portion of the EAS leads to the opening of the
distal part of the anal canal. The wide opening of the anal canal greatly reduces resistance to the stool promotion.
Conclusion: All portions of the EAS have different points of attachment and, therefore, have different functions. In fact, each of them is the
separate sphincter.
Abbreviations: IAS – internal anal sphincter; EAS – external anal sphincter; PRM – puborectalis muscle; IAP– intra-abdominal pressure;
LAM – levator ani muscle; TP-1 – threshold pressure of the first order, provoking of the anorectal inhibitory reflex; TP-2 - the threshold pres-
sure of the second order, provoking the need of defecation; TP-3 - the threshold pressure of the third order, causing of the defecation reflex.

Keywords: Anorectal physiology; Defecation; Fecal retention; Hypothesis; Rectum; Anal canal
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the fibrous tissue3. The superficial portion of the EAS has a
U-shape. Posteriorly it is attached to the coccyx through the
rising up anococcygeal ligament8, and then it covers the
back and sides of the anal canal and attached (ends) to the
perineal body at a considerable distance from the pubis
(Fig. 1A).

The deep part of the EAS has a small volume and is lo-
cated caudal to the PRM. It is located so close to the PRM
that some authors consider it to be part of the PRM3,5.

Here is how is described a 3-D ultrasound picture of the
anal canal - “The IAS is seen as a hypoechoic (dark) circu-
lar ring in these images…Surrounded by the IAS is a rela-
tively hyperechoic ring-shaped structure of the EAS5. Is it
that this study cannot be considered a gold standard, if
anatomically (histologically) is well established that be-
tween the IAS and EAs is a longitudinal layer of smooth
muscle? This example shows that modern methods of re-
search that fascinated researchers to dissect the body with-
out damaging it, are inferior in accuracy to anatomical dis-
section.

All baseline anal pressure profiles showed a peak pres-
sure in the range of 70-80 mmHg at a level of 1.6 cm from
the anal verge, which corresponds to the level of the IAS.
In addition, there was a hump in the posterior pressure from
2.4 cm to 4 cm corresponding to the PRM9.

In order to evaluate these muscles in action, the re-
searchers provoked the rectoanal inhibitory reflex, which is
caused by stretching of the rectal walls. This reflex is de-
scribed manometrically by the relaxation pressure or loss of
anal canal pressure during rectal balloon distention. During
high definition manometry the peak of the residual pressure
is at 0.9 cm in the anterior and posterior vectors and an ad-
ditional hump in the posterior only vector ranging from 2.4
to 4.4 cm, corresponding to the EAS and PRM respective-
ly9. The peak pressure of the IAS is seen at a level of 1.6
cm from the anal verge, which corresponds to the peak re-
laxation pressure. The EAS is the only muscular structure
located from 0.5 cm to 1 cm from anal verge9.

As shown earlier, the penetration of barium into the up-
per part of the anal canal in front of the tip of enema during
barium enema is accompanied by a decrease in anal pres-
sure and when the barium disappears from the anal canal,
the pressure recovers to basal level2.

Combining of the anatomical studies with radiographic
and manometric data allows mapping the sphincters appa-
ratus during provocation of the rectoanal inhibitory reflex
(Fig. 1). Stretching of the rectal wall causes reflex relax-
ation of the IAS, whereby the pressure at the top of the anal
canal is reduced and the liquid (barium) penetrates into the
upper part of the anal canal. Simultaneously, the PRM con-
traction presses the posterior anal wall to the tip enema2.
The upper part of the anal canal is shifted forward, causing
a decrease of the anorectal angle. The manometric and ra-
diographic indicators of the impact of the PRM coincide
with the place and width of coverage of the anal canal
(about 1.6 cm). The PRM function corresponds to the
anatomical location of the loop and its attachment to the
pubic bone on either side of the symphysis pubis. It follows
that during the anorectal reflex the PRM not completely
covers the lumen of the anal canal. A gas or liquid feces
pass into the upper part of the anal canal but a formed feces
remains in the rectum (Fig. 1, A).

Despite the fact that the relaxation pressure is determined
significantly caudal to the PRM, i.e. virtually at the level of
the subcutaneous part of the EAS (1.2 cm from the anal
pit), the contrast agent does not penetrate below the PRM
border (2.4 cm from the anal verge). This can be explained
by the contraction of the circular muscles located caudal to

the PRM. The location and course of its muscle fibers cor-
respond to the deep portion of the EAS. Although it con-
tracts simultaneously with the PRM, the circular course of
the muscle fibers and function are different from the PRM.
Consequently, the deep portion of the EAS is a self-sphinc-
ter.

The area of the anal canal relaxation with a peak relax-
ation pressure between the deep and subcutaneous portions
of the EAS is defined. Its location corresponds to the super-
ficial portion of the EAS. It has a U-shaped open anteriorly.
Its rear part is attached to the coccyx through the anococ-
cygeal ligament. It adjoins the rear semicircle of the anal
canal. All sources only pay attention to the fact that its two
branches join the perineal body. Meanwhile, it is obvious

Figure 1. – The combining of the manometric study, anatomical da-
ta and X-ray imaging of the anorectal area (lateral view).
A. The contrast marker (M) is located near the anus. The barium
was introduced into the rectum, and it is also defined in the tip of
the enema. The distance from the rectum to the marker behind the
tip is equal to the length of the anal canal (4 cm).The reflex relax-
ation of the IAS occurred in response to the rectal wall stretching.
The barium has penetrated into the upper part of the anal canal in
front of the tip only, because the posterior wall at this level is
pressed against the tip by the contracted PRM.
B. Scheme of the muscle anatomy around the anal canal: PRM –
puborectalis muscle; DP - deep portion of EAS; SP- superficial
portion of the EAS; SC - subcutaneous portion of the EAS. From
article Raizada V., Mittal R.K.7.
C. As result of the IAS relaxation and the decreasing pressure at
this level, the liquid contrast agent penetrates into the upper part of
the anal canal in front of the enema tip. The barium does not pene-
trate caudal level of the PRM, as a result of the circular muscle
contraction. The converging folds are seen over the contraction of
the deep portion of the EAS.
D. At the level of the superficial portion of the EAS the peak of re-
laxation pressure (1.7 cm from the anal dimple) is defined. This U-
shaped muscle is attached to the coccyx. During contraction it pulls
back and to sides the wall of the posterior semicircular of the IAS ,
creating a negative pressure inside of anal canal at this level.
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that superficial portion of the EAS surrounds the anal canal
back and sides and adjoin to the longitudinal layer. During
contraction it pulls the lower part of the anal canal back and
to sides, and stretches fan-like to the anal canal wall, which
may explain the increase in peak relaxation pressure. Sub -
cu ta neous portion of the EAS is separated from the superfi-
cial portion by the fibrous layer3. It is a typical circular
sphincter. All part of EAS, together with PRM contract dur-
ing the anorectal inhibitory reflex, but as a result of various
shapes and places of attachment they perform different
functions.

Defecation
Paired levator ani muscles (LAM) is the name of a group

of muscles that form the pelvic floor. The PRM is one of
them. It is hardly separated from other muscles during
anatomical study. On this basis, some authors still believe
that all these muscles function the same way. Since it is
known that the PRM relaxes during defecation, it is as-
sumed that the rest of the pelvic floor muscles also relax
during defecation10,11,12. According to them, the tension
causes the reflex relaxation of the PRM, IAS and EAS,
which leads to the “pelvic floor descending” and to disap-
pearance of the anorectal angle12. The term “descending
perineum” was first proposed by Parks et al. in describing
of the wide opening of the anal canal during defecogra-
phy13. Figure 2 shows two lateral radiographs of the anorec-
tal area in the state of barium retention (A) and during defe-
cation (B), which clearly show the broad opening of the
anal canal up to the width of the rectum due to the displace-
ment of the posterior anal canal wall to the spine (Fig. 2).

Skeletal muscles are capable of two types contraction:
tonic and mechanical. Tonic prolonged contraction of the
LAM, PRM and EAS explained by the postural reflex13,14.
Each nervous axon has a connection to the muscle fibers
scattered throughout the muscle. Therefore, even a small
amount of the contracted muscle fibers results in a contrac-
tion of the whole muscle. The muscle tone is dependent on
the number of fibers participating in the contraction, i.e.

from the percentage of axons activating muscle contraction.
The prolonged, tonic contraction is due to the continuous
replacement of the axons activating the different groups of
muscle fibers. At different time the different groups of the
muscles fibers are contracted. During the contraction of one
group, other groups of fibers restore ability to contract2, 15.

In mechanical contraction all fibers are involved, result-
ing in a significant shortening of the muscle. However the
duration of the muscle contraction is severely limited, typi-
cally less than one minute. LAM function (pubococcygeus,
iliococcygeus) during their contraction can be judged by
their attachment points. It is known that these muscles on
the periphery are attached to the pubic and ischial bones,
and arcus tendinous, which is a thickened part of the obtu-
rator fascia. They surround the anal canal and are closely
connected to the deep portion of the EAS side and the rear
wall of the anal canal16,17. Some authors consider that these
muscles are attached to the longitudinal layer of the anal
canal. The longitudinal layer of the rectum, crossing
anorectal compound is mixed with the fibers of the LAM18.
In recent years the prevailing opinion is that defecation is
accompanied by the LAM contraction, which leads to the
disappearance of the anorectal angle and to  the descending
perineum2,4,5,9,11. These two characteristics are not related to
description of physiological processes. The disappearance
of the anorectal angle is a X-ray symptom. That in the lat-
eral projection is defined as the straightening of the anorec-
tal angle, in three-dimensional image is a wide opening of
the anal canal as a result of the movement of its posterior
and lateral walls to the place attachment of the peripheral
ends of the LAM. The definition “descending perineum” is
misleading, since it is known that during defecation pelvic
floor muscles do not descend, but are raised7. The LAM’s
have a funnel shape. In the upper part, they are oriented
horizontally. Dropping down they are connected to the anal
canal in front at an angle of 30 ° to the horizontal line, and
on the sides - 45 ° (Figure 3) 3. Since the upper end of the
LAM is fixed to the pelvis, during its contraction the mus-
cles pull the lower end and posterolateral wall of the anal
canal - up and back to the pelvis. The impression about the
descending perineum is the result of the opening of the anal
canal (Fig. 4).

The LAM (iliococcygeus and pubococcygeus) descend to
the anal canal at an angle of 45° and to the top of the longi-
tudinal layer of the anal canal are attached.

In recent years, most studies indicate that the main func-
tion of the LAM is the opening of the anal canal during
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Figure 2. – The lateral radiographs of children first year of life
during barium enema were made. Metal marker 1.6 cm diameter is
located near the anus.
A. Barium penetrated into the upper part of the anal canal in front
of the enema tip as a result of the IAS relaxation. The posterior
wall at this level is pressed to the enema tip by the contracted
PRM. The distal part of the anal canal is blocked by the contracted
PRM (anorectal inhibitory reflex).
B. During defecation the posterior wall of the anal canal sharply
moved backwards. Diameter of the anal canal corresponds to the
diameter of the rectum. The disappearance of the anorectal angle
is the result of the opening of the anal canal.

Figure 3. – The scheme of coronary section one of the pelvic sides
at the level anal canal. From the article A.E.Bharucha17.
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defecation9,17,19-21. Scheme cross-section at the level of the
deep portion of the EAS at the time of the fecal retention
and bowel movements is shown in Figure 4.

Li and Guo, using CT defecography showed that “…the
levator ani muscle does not lift the anus; its main function
is to open the genital hiatus and the anus during defeca-
tion”19. Palit and co-authors came to the conclusion that
plateau levators (which are connected to the posterior sur-
face of the rectum) and longitudinal layer of the anal canal
are contracted at the same time during defecation8,11. Petros
et al. suggest that three striated muscle vectors open the
anorectal angle prior to defecation, causing the anorectal
luminal diameter to increase to approximately twice its
resting size. If the effective diameter of the anus is doubled
during defecation, the frictional resistance is reduced by a
factor of 820,21.

The combination of X-ray pictures with the anatomical
location of the muscles shows that the LAM may stretch
the back and side walls only at the upper part of the anal
canal with an additional force vector upward. In order to
stretch the lower part of the anal canal additional force
must be applied, which would have balanced the force vec-
tor directed upwards. We believe this role can perform only
superficial portion of the EAS, given its location and points
attachment. It has the shape of «U» and located below the
LAM. Its posterior end is attached to the coccyx, and the
sleeves tightly cover the lower part of the anal canal behind
and on the sides, and their ends are attached to the center of
the perineal body. During contraction of the superficial por-
tion of the EAS the posterior and side walls of the anal
canal are moving fan-like back and sides, counterbalancing
the vector force of the LAM directed upwards. Function di-
agrams of the anorectal zone during the fecal retention and
defecation are shown in Figure 5.

CONCLUSION
At rest, the IAS and all striated muscles of the pelvic

floor are in a state of tonic contraction. They help to sup-
port the pelvic organs and participate in the continuous re-
tention of feces. The pressure in an empty rectum is equal
to the intra-abdominal pressure (IAP). During long-term fe-
cal retention, while entering into the rectum of a certain
volume of feces, there is a periodic increase in rectal pres-
sure above the IAP. This pressure we called the threshold
pressure of the first order (PD-1)2. It causes a reflex relax-
ation of the IAS and contraction of the EAS and PRM
(anorectal inhibitory reflex). The PRM pulls forward the
upper part of the anal canal. This reduces the anorectal an-
gle. In front, inside the PRM loop the anal pressure de-
creases as a result of the IAS relaxation.

Between the rectum and anal canal there is a narrow open-
ing through which the gas and liquid feces can penetrate into
the upper part of the anal canal. In the mucosa at this level
there are sensors that allow to distinguish the liquid from gas.
In the presence of gas is enough to strain the abdominal wall
to increase rectal pressure and expel gas through the lower
part of the closed anal canal. Passing under pressure through
a narrow channel gas causes a characteristic sound. When the
liquid feces penetrate into the upper part of the anal canal the
tone of the EAS increases, which leads to a contraction of the
IAS and crowding out of the fluid from the anal canal into the
rectum. During anorectal inhibitory reflex the formed stool
remain in the rectum due to acute anorectal angle and the nar-
row holes between the rectum and anal canal. After a few sec-
onds5-12 the rectum adapts to the new volume of stool and re-
laxes. The rectal pressure drops up to IAP, resulting in the
contraction of the IAS and relaxation of the PRM and EAS.
After entering into the rectum of another portion of feces this
picture (anorectal inhibitory reflex) is repeated. According to
Wu this picture can be observed up to 7 times per hour3.

During the anorectal inhibitory reflex a gas and liquid
does not penetrate into the lower part of the anal canal as
result of circular contraction of the deep portion of the
EAS. At the same time the contraction of the superficial
portion of the EAS pulls the lower part of the anal canal
backward, helping to reduce anorectal angle and increases
relaxation pressure in the anal canal at this level, which al-
so contribute to the retention of feces. The contraction of
the circular fibers of the subcutaneous portions of the EAS
increases the fecal retention.

When the volume of stool in the rectum reaches a certain
value the rectal pressure rises from the TP-1 to the thresh-
old pressure of the second order (PD-2), in which a need
for a bowel movement appears.

If this need is does not coincide with the possibility of its
implementation, the rectum continues to relax, to adapt to
the increasing volume of feces, but the TP-2 periodically
reminds of necessity of bowel evacuation. When the need
for a bowel movement coincides with the possibility of its
implementation, a straining of the abdominal wall allows to
increase the rectal pressure from TP-2 to TP-3. At the rectal
pressure PD-3 the reflex defecation takes place: a strong
peristaltic wave of the rectum expels stool through the open
anal canal. It is accompanied by relaxation of the IAS,
PRM, as well as the deep and subcutaneous portions of the
EAS. The LAM (pubococcygeus and iliococcygeus), as
well as the superficial portion of the EAS are contracted,
creating a channel for facilitating the passage of stool.
Circular fiber of the subcutaneous portion of the EAS locat-
ed outside the IAS relax during defecation (but do not
stretched), skipping the formed stool. Gas and liquid feces
leave outside by a narrow stream, and soft stool passes in
form a ribbon, the width of which is proportional to the
density of feces.

Figure 5. – Function diagrams anorectal area while fecal retention
(A) and defecation (B).
LAM - red; PRM - blue; Superficial portion of the EAS - green; P
- pubic bone; 1- deep portion of EAS; 2 – superficial portion; 3 –
subcutaneous portion of EAS.

Figure 4. – Scheme cross-section at the level of the deep portion of
the EAS. A scheme from the article of A.E.Bharucha was used17.
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Any of the pressure levels depend not only on the vol-
ume of feces, but also from the tone of the rectum. For ex-
ample, with diarrhea, the rectal tone is higher than usual,
and even small amount of feces causes a pressure rise from
TP-2 up to TP-3.

Based on the combination of the results of anatomical
studies, manometric data, and X-ray picture in the different
phases of stool retention and during defecation, we came to
the conclusion that the PRM and each of the three portions
of the EAS have different functions and are actually differ-
ent sphincters.
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The great Spanish anatomist /urologist Salvador Gil-Vernet (1892-1987), stated that it was not sufficient to describe an
anatomical structure. He said that an answer was required to the question of “what is it for”1.

Even in the highest rating journals, the focus today seems concentrated on RCTs and Metanalyses. These are worthy but un-
original endeavours. Innovative science asks the question “What is it for?”, an important question, for without original thought,
there are no RCTs and no Metanalyses. Throughout its 10 year history, Pelviperineology Journal has gone to great lengths to
promote original thought. This paper by Michael Levin is one such example. 

Michael Levin is a radiologist who goes beyond reading of images to ask, “what is it for”. A feature of Michael’s research
method is the use of classic deductive logic to test his hypotheses for truth or falsity. 

His reasoning on the role of the 3 external anal sphincters is a fine example of deductive logic. His emphasis on the role of
internal anal sphincter (IAS) in continence control does not fit with my experience as a surgeon which considers the role of IAS
is to seal not close the anus. I refer interested readers to the 2008 Musculoelastic Theory 2. Study No1 found that directional
muscle forces activate anorectal continence and defecation in the female. Study No5 found only 39% of 80 fecally incontinent
patients had even partial IAS damage. Four separate surgical studies (Studies 9-12), demonstrated fecal incontinence and ob-
structive defecation were (variously) cured by repair of incompetent pubourethral and uterosacral ligaments2.
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INTRODUCTION
Uterine prolapse with vaginal wall prolapse has been

classically treated by vaginal hysterectomy and colporrha-
phy. An alternative classical approach has been a sacro-
colpopexy or sacrocolpouteropexy that required the abdom-
inal route. The success of the abdominal operations in alle-
viating the vaginal prolapse is mostly of longer duration
with lower rate of recurrence1,2, but an abdominal operation
usually carries longer hospitalization and recovery time,
and may result in more severe complications. In the last
decades, it was shown that this operation can be done la-
paroscopically3, but it is time consuming and requires high-
ly experienced laparoscopists4. In 2010 we introduced a
modification to the laparoscopic route (VLSCP), that con-
sisted of a dual operation, vaginal and laparoscopic, and
produced the benefits of a laparoscopic procedure together
with the ease of a vaginal approach5. In the present study,
we compare the efficacy of this dual approach to that ob-
tained from the pure laparoscopic LSCP operation.

MATERIAL AND METHODS
From April 2009 to March 2016, 61 cases of severe vaginal

prolapse, grade 3-4 of the POP-Q system, were treated by the
dual approach, 40 with third degree and 21 with fourth degree
prolapse. At first, we recruited only candidates for vaginal hys-
terectomy or patients who already had hysterectomy and had
developed vault prolapse. In later stages, we used the dual ap-
proach also for patients who opted for uterine preservation. In
all, 45 patients had presented with uterine prolapse and 16 had
a previous hysterectomy and presented with vault prolapse. Of
the 45 patients with uterine prolapse, 26 wanted to have vagi-
nal hysterectomy at the time of the operation, and the other 19
opted for uterine elevation at the VLSCP. Fourteen patients
were less than 50 years old, 21 were of the age-group 51 to 60,
17 were of the age-group 61 to 70 and 9 were 71 or older.

Operative Technique: The first part of the dual operation
started with a vaginal approach. In cases of concomitant
vaginal hysterectomy, after the uterus was removed, a 15x2
cm Y shaped polypropylene mesh was introduced. The Y

shaped mesh was prepared by stitching a 5x2 cm additional
mesh to the main 15x2 band, five cm from its end. The Y
shaped mesh was sutured with permanent sutures to the in-
ner surface of the anterior and posterior vaginal wall at the
apex of the vagina, and the cuff was closed with absorbable
sutures, leaving the mesh inside the pelvis. Patients who
had a previous hysterectomy underwent a similar procedure
after the opening of the Douglas’ pouch. Those who pre-
ferred retaining the uterus, also, had their Douglas’ cul-de-
sac opened. A 15x2 cm single polypropylene tape was then
sewn to the inner surface of the posterior vaginal cuff and
to the posterior part of the cervix with permanent sutures.
As before, the vaginal fornix was closed with absorbable
sutures, leaving the tape inside the pelvis.

After the vaginal cuff was closed, the fornix (or the
cervix, in cases of uterine preservation) was pushed to-
wards the abdominal cavity to demonstrate if any part of
the prolapsed vagina had remained. An existing cystocele
or rectocele still present after the vaginal apex was pushed
to its correct anatomical position was repaired. In cases of
a wide genital hiatus a perineorrhaphy was performed and
the levator-ani muscles were approximated. In three cases
of VLSCP with uterine elevation, an elongated cervix was
shortened. Twenty-one patients had a preoperative diagno-
sis of GSI, and a trans-obturator slingplasty was added.

The second part of the dual operation consisted of a la-
paroscopic retrieval of the free end of the mesh that was
previously inserted vaginally, and then attaching it to the
sacral promontory by three tuckers, after incising its peri-
toneal sheath. Placement of the mesh was tension free but
required pushing the vaginal vault to its appropriate place
when inserting the tuckers. The upper part of the mesh was
then covered with peritoneum by one or two sutures.

Data from the records of the VLSCP operations were
compared with those of 28 pure laparoscopic operations
(LSCP) that were done during the years 2007 to 2009, by
the same surgeon, using a technique described in 20046.
Twenty-two of the LSCP operations were performed on pa-
tients who had a previous hysterectomy. A Y shaped mesh
was sutured to the upper part of the vagina after it was sep-
arated from the bladder anteriorly, and from the peritoneal
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Efficacy of vaginal and laparoscopic sacrocolpopexy (VLSCP),
a dual approach to utero-vaginal prolapse, compared with
laparoscopic sacrocolpopexy (LSCP) alone
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Abstract: Sacrocolpopexy is one of the most successful operations for correcting utero-vaginal prolapse. It can be done laparoscopically, but
this is time-consuming and requires experienced laparoscopists. In 2011, we introduced a dual vaginal-laparoscopic technique (VLSCP),
which combined the ease of vaginal suturing with the advantages of laparoscopic sacrocolpopexy (LSCP). We, now, evaluate the efficacy of
this dual approach in comparison to the primary laparoscopic operation. We compared the efficacy and short-term results of 61 patients who
had the dual operation to that of 28 classical LSCP patients. The study was retrospective and included analysis of patients’ records.We exam-
ined 11 of the 28 LSCP patients (39%), 3-7 years after the operation, and 35 of the 61 VLSCP patients (57%), 1-5 years after the operation.
The short-term results of the dual operation showed that it was faster, without compromising the wellbeing of the patients. The long-term re-
sults for the available patients showed that the subjective cure rate was 73% for the LSCP patients and 88% for the VLSCP dual operation.
However, we observed some degree of vaginal prolapse in 82% of the LSCP operations, mainly cystocele or rectocele grade 1 or 2, but only
31% of the VLSCP patients had such prolapse. There were no mesh erosions or exposures in any of the groups. The dual operation combined
the ease and accuracy of a vaginal operation with the benefits to the patient from a laparoscopic approach. It also enabled a convenient ap-
proach to add vaginal procedures that improved the surgical results, or complied with the patients’ wishes.

Keywords: Dual-operation; Laparoscopic Sacrocolpopexy; Sacrocolpopexy; Sacrocolpouteropexy; Utero-vaginal prolapse.
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sheath posteriorly. The other six patients, who wanted to el-
evate their prolapsed uterus, had a one strand mesh sutured
to the cervix and posterior vaginal fornix. In 5 cases (18%),
a vaginal repair was added, one cystocele repair and four
procedures for rectocele repair with perineorrhaphy.

All the operations, in both groups, were done by the
same surgeon, and all the patients were examined 4-6
weeks after surgery for evaluation. Comparison included
length of operation time, number of hospitalization days,
and short-term complications. The study utilized retrospec-
tive analysis of patients’ records, and therefore did not need
institutional review board approval. We, also, called the pa-
tients and encouraged them to come for a follow-up exam-
ination. We managed to examine 11 of the 28 LSCP pa-
tients (39%), 3-7 years after the operation, and 35 of the 61
VLSCP patients (57%), 1-5 years after the operation.

RESULTS
The average operation time for all VLSCP cases was 84

min (54 to 122 min). When the operation included vaginal
hysterectomy, 26 patients (43%), it took 103 min on average
to perform. The 16 cases that had a previous hysterectomy,
and presented with vault prolapse, had a mean operation time
of 70 min. Altogether, 54 patients (89%) had some vaginal
repair as well, including hysterectomy – 26, anterior repair –
22, posterior repair – 21, perineorrhaphy – 38, and TOT - 21.

The average operating time of the 28 LSCP cases was 92
min, although only 18% of them had vaginal repair and
none had hysterectomy.

The two groups of patients experienced a recovery period
like that of vaginal hysterectomy, and they were usually
discharged after 2 days.

Two patients in the VLSCP group, and one who had
LSCP, experienced postoperative fever. They were treated
successfully by intravenous antibiotics for five days, and
they recovered with no sequelae. One patient had a tran-
sient urinary retention that was relieved spontaneously after
4 days. One patient after LSCP with a retained enlarged
uterus had a sudden return of the prolapse on coughing,
three weeks after discharge. She was re-operated and at la-
paroscopy she was diagnosed with a detachment of the
sacral end of the mesh. It was reinstated on the sacral
promontory and was fixed by both tuckers and sutures.

For the long term results we examined the available pa-
tients and found that the subjective cure rate was 73% (8/11)
for the LSCP patients and 88% (31/35) for the VLSCP dual
operation. However, we observed some degree of vaginal
prolapse in 82% (9/11) of the LSCP patients, mainly cysto-
cele or rectocele grade 1 or 2, but only 31% (11/35) of the
VLSCP patients had such prolapse. There were no mesh
erosions or exposures in any of the groups.

DISCUSSION
We found several advantages to the dual operation: it

proved to be faster than its pure laparoscopic counterpart,
even though it included some cystocele or rectocele repair
more often.

The reason that these additional procedures were more
common in the dual approach, was probably because work-
ing vaginally, the need for vaginal wall repair was more ob-
vious than in the preoperative assessment that characterized
the pure laparoscopic operation. Once the vaginal vault was
placed at its proper position, most of the vaginal prolapse
was eliminated. However, due to a frequent asymmetry of
the prolapsed vaginal walls, either a cystocele or a rectocele
usually remained, and therefore was corrected. The pure la-

paroscopic approach involved less vaginal procedures, and
it may imply a partial correction in some of the cases.

Furthermore, the sutures in the dual operation were
placed directly, and therefore, not only faster, but also more
accurately than by the laparoscopic route. They gave a bet-
ter hold to the vaginal vault and, a better prolapse reduc-
tion. We think that both the exactness of the stitches’ place-
ment and the precise vaginal correction, propelled the low-
er incidence of residual vaginal prolapse, that was observed
on follow-up. We can also speculate that the direct suturing
may reduce overstretching of the vagina, and therefore
have a beneficial effect on difficult defecation7, a not un-
common consequence of these operations8.

Our main concern at the start of the dual operation was
the risk of an ascending contamination from the vagina,
causing graft infection. However, under standard prophy-
lactic antibiotics that all our patients received, IV
Cephradine 1g or IV Cefazolin 2g, we had no mesh infec-
tion in any of our patients.

Lately, robotic surgery has improved the accuracy and
ease of suturing, and has become widely used in prolapse
operations. Nevertheless, the lengthy time for the initiation
of the robotic operations, and their higher cost, still put the
dual operation at an advantage.

CONCLUSION
The dual operation combines the advantages of a vaginal

operation with the benefits to the patient from a laparoscop-
ic approach.

It allows easy and accurate suturing of the mesh, a proce-
dure that is harder, and lengthier, at laparoscopy. It, also,
enables a convenient approach to add vaginal procedures
that improve the surgical results, or comply with the pa-
tients’ wishes. However, more cases and a longer follow-up
are obviously needed to strengthen this conclusion.
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This book, Pelvic Flawed (on Kindle, Amazon.com)  is a
book for women. I am not a doctor, so the perspectives of
my comments are those of a woman reader. Yet the story it
tells is deeply embedded in medicine and science, how ma-
jor discoveries are resisted, often viciously by existing “ex-
perts”. Dr Gold likens the story of Professor Petros and the
Integral Theory to that of Semmelweis and Copernicus.
The former was pilloried for suggesting that dirty hands
were the cause of the high mortality rates in childbirth, the
latter for daring to suggest that the earth circled the sun.
Though technical in some parts, the book is a page-turner.
In Pelvic Flawed, Dr Darren Gold discusses the profound

impact of the Integral Theory on many pelvic floor pro-
blems (including incontinence) which have not been consi-
dered curable. This impact extends from the cure of chronic
pelvic pain, inability to control the bladder and bowel to
Africa, where the successful application of the theory by Dr
Andrew Browning is beginning to revolutionize the treat-
ment of incontinence following successful fistula repair.
This fundamental knowledge, so important to an ageing so-
ciety full of incontinent women remained unknown until
Professor Peter Petros’ revolutionary discovery 25 years
ago. It is explained clearly in the book (page 42).
Dr Gold’s aim seems twofold
1. Primarily, to tell the story of a major discovery which

is being suppressed by a small group of self-interested but
influential doctors. 
2. To educate and empower women with the knowledge

to decide a course of treatment for pelvic floor problems
which are curable (contrary to the current belief held by
many doctors). He does this by coherently explaining the
Integral Theory, a method that to date has been rejected and
maligned by mainstream medicine. Yet this theory is disar-
mingly simple: looseness in the pelvic ligaments is the cau-
se of symptoms and prolapses and can be cured by repair
with small strips of tape. The ligaments appear to be the
missing link that has eluded the profession for decades.
Dr Gold draws on examples of how its application has led

to a successful surgical operation that restores the ligaments
to their correct function. His inclusion of Sunny’s story,
written in her own words, is an excellent example of how a
life of pain and suffering can be changed literally overnight
by the correct application of the Integral Theory by doctors
who have the necessary knowledge and skills. Sunny descri-
bes her cure as “like turning on a light switch” (127) 
Initially, I was overwhelmed with the information about

the muscles and ligaments including the long technical na-
mes but encouraged by Dr Gold’s reminders that there was
indeed a purpose to understanding how they worked, I kept
reading. Surprisingly, I did understand more than I realised
about the way my pelvic floor works when ligaments and
muscles function normally and the multiplicity of problems
which ensue should they be damaged and unable to provi-
de the support required. His explanation about the structu-
ral importance of the uterus made clear why a hysterecto-
my does not cure incontinence issues permanently and
should be avoided at all costs. There is no doubt that the

analogies Dr Gold gives and the
simple illustrations he includes
to demonstrate different con-
cepts are most effective in coherently passing on this infor-
mation (122).
Dr Gold addresses the reasons why this ‘tried and pro-

ven’ surgical cure is not readily available to women who
would benefit from this operation. His book’s byline is ‘the
truth they don’t want you to know’. Dr Gold reveals why
there has been a concerted effort on the part of specific or-
ganisations and powerful members of the medical fraternity
with vested interests to vilify and ostracise the inventor,
Professor Peter Petros and his revolutionary operation and
exposes the efforts of the TGA to ban the material required
to perform the operation (92). The TGA, like every gover-
nment body, relies on the advice of experts from relevant
Colleges. Despite that the TFS had no safety issue, the TFS
was removed from the approved list by the TGA, apparen-
tly on faulty advice from the TGA “Expert Advisory
Committee on Mesh”. 
To substantiate his claims, Dr Gold provides relevant,

comprehensive documentation and correspondence. His
reader-friendly detailed explanations enable readers to
grasp the most salient points of the evidence, which becau-
se of legal and medical terminology, otherwise may be dif-
ficult to understand (41). 
One specific question that kept coming to mind is why

doctors with all their specialised training and knowledge do
not know about the Integral Theory system. However, Dr
Gold explains how specialists approach their area of exper-
tise and that unless doctors look at the body holistically and
work collaboratively they may miss the correct reason for
the pelvic area problem (60). 
If the description of how the ligaments and muscles wor-

ked was a challenge to keep reading, the description of the
actions of the government regulatory body, the TGA, was
even more of a challenge. Patience in this section is most
rewarding, for, on reflection, this part is the very soul of the
book. It is here that the moral corruption surrounding the
Integral Theory paradigm is most evident. 
After reading this book I was left considering three pos-

sibilities, none of which seem acceptable; that doctors are
ignorant of the cure because they do not know how the li-
gaments and muscles of the pelvic floor work; they know
about the ‘curable method’ but are too busy or disinterested
to be retrained, or they know that incontinence is curable
but intentionally suppress this knowledge! (64)
The message from Dr Gold is very clear. Armed with this

knowledge and evidence of the surgical cure for pelvic flo-
or problems, women can now be proactive. He encourages
women to overcome two important taboos: firstly, tell their
doctor that there is a cure for pelvic floor problems (becau-
se the doctor may not know about it) and secondly suggest
a treatment (which the doctor may not agree with). A tho-
roughly informative, interesting and essential read for any
woman suffering incontinence problems and indeed the
doctors who care for them (89).

Book review

“Pelvic Flawed” by Darren Gold
SHARREN VANI BARDETTA
Macquarie University,  Sydney, Australia
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INTRODUCTION
Stress urinary incontinence (SUI) may be defined as the

involuntary leakage of urine on effort, exertion or coughing
without a rise in detrusor pressure1. It is a physiologically,
emotionally, and physically devastating condition and can
adversely affect a woman’s quality of life. SUI is a social
and hygienic problem that negatively affects multiple as-
pects of a woman’s life, such as interpersonal relationships,
social interaction, careers, health, and psychological well-
being2. It is estimated that SUI affects up to one-third of
women older than 18 years of age with a median age of 45
years3. Over the last twenty years, the procedure of urethral
suspension using mid-urethral slings has become the most
common form of surgery for the treatment of female stress
urinary incontinence.

In 2001 Delorme described the Trans-Obturator Tape
(TOT) as a mid-urethral sling for the surgical treatment of
SUI4. This is a minimally invasive procedure, termed “out-
side-in,” in which the tape is inserted underneath the mid-
dle of the urethra between the two obturator foramina. TOT
has almost replaced the Tension-free Vaginal Tape (TVT),
which was introduced by Ulmsten in 19955, as it is safer
due to the minimal risk of entry into the retro-pubic space4.
The TOT has a low risk of bladder injuries, vascular in-
juries and post-operative voiding difficulties6, 7, 8, 9 as com-
pared with TVT. Although cystoscopy is mandatory with a
TVT, it is not always recommended for the TOT tech-
nique10, 11.

The TOT approach has been found to have high success
rates, with an objective and subjective cure rate of 90% and
97%, respectively, as well as a low morbidity rate11, 12.

Quality of life (QOL), on the other hand, is more difficult
to quantify, as it lacks a defined progression or biochemical
measure. However, the success of a treatment cannot be de-
termined based on the objective findings alone; the QOL of
the patient in question must also be taken into account.
Moreover, despite the fact that QOL is subjective, clinical
parameters have shown to be in keeping with these subjec-

tive findings2. Since the King’s Health Questionnaire
(KHQ) is a well-validated, disease specific questionnaire, it
was the tool utilised to measure the outcome and the post-
operative QOL in the 63 patients treated with TOT surgery
from January 2010 to December 2012 in the Uro-gynaecol-
ogy clinic at the University of the Witwatersrand.

MATERIALS AND METHODS
The study was conducted in a tertiary uro-gynaecology

unit in Johannesburg, South Africa, with the approval of the
Human Research Ethics Committee of the University of the
Witwatersrand. All women who underwent a TOT proce-
dure in the unit from January 2010 to December 2012 were
included in the study. These study participants were women
with SUI, where the diagnosis of SUI was based on subjec-
tive complaints of involuntary leakage of urine on effort,
sneezing or coughing without symptoms, suggesting over-
active bladder (as recommended by ICS1).

Objective bedside investigations included a cough test
(performed in the lithotomy or standing position with a
comfortably filled bladder), residual volume, and urine dip-
stick to exclude infection. Uro-dynamic studies (UDS)
were not systematically performed in patients with pure
SUI following a history, clinical, and bedside investiga-
tions, but without exception was mandatory for those pa-
tients who were presented with overactive bladder (OAB)
symptoms. The surgical technique was as described by
Delorme in 20044.

Postoperative evaluations as per unit protocol were
scheduled at 6 weeks, 6 months, 1 year, and annually there-
after. Evaluations included a cough stress test, a vaginal ex-
amination, and residual volume. If a patient presented with
OAB symptoms during follow-up, UDS were performed. A
24-hour pad test was not performed. Patients unable to pre-
sent at the clinic were contacted telephonically to assess
subjective cure. Patients were contacted by a qualified
nurse working in the uro-gynaecology clinic and asked if
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An assessment of the functional outcome and quality of life
before and after trans-obturator tape surgery for stress urinary
incontinence
ANDREAS CHRYSOSTOMOU, HAYLEY JACOBSON, MARIA CHRYSOSTOMOU
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Abstract: Introduction and hypothesis. The study aims to evaluate the functional outcome of Trans-Obturator Tape (TOT) in the management
of female Stress Urinary Incontinence (SUI) and its impact on patients’ quality of life (QOL) and symptom change by using the King’s Health
Questionnaire (KHQ) pre- and post-operatively. Methods. Seventy-six female patients with SUI underwent a TOT operation, which used the
outside-in technique. A prospective cohort analysis was conducted on 63 of the women with pure SUI who completed the KHQ before and
after the TOT, at a 6-24 month interval post-operatively. The study was performed at the Charlotte Maxeke Academic Johannesburg Hospital
in South Africa, from 1 January 2010 to 1 June 2013.  Results. The mean follow up was 18 months. Thirteen out of 63 patients with pure SUI,
after answering positively to the presence of urgency and/or urge symptoms, were placed into a separate group, SUI with the sensation of ur-
gency. There was a general improvement in all areas of KHQ quality of life in both groups of patients postoperatively. Improvement in QOL
for SUI (n=50) for both the SUI and the sensation of urgency (n=13) groups were 80% and 92%, respectively. Improvement in stress symp-
toms score for the SUI group was 91%, while a 100% improvement was noted in the urgency group. There were no cases of bladder perfo-
ration, urethral injury, or post-operative urinary retention. Post-operative complications during follow-up included one sling failure, two de
novo Detrusor Instability (DI), two incidences of groin/thigh pain, and one urinary infection necessitating intravenous treatment. Conclusion.
The TOT outside-in procedure is a safe and effective procedure in treating SUI, and conclusively improves the quality of life for women with
this condition. The King’s Health Questionnaire is an easy and reliable instrument to assess symptoms of incontinence and the quality of life.

Keywords: Urinary stress Incontinence; Quality of life; Trans Obturator Tape; KHQ.
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symptoms were present; however, the patients were not
subjected to a formal questionnaire. All patients who re-
ported dissatisfaction with the procedure or on-going
symptoms were asked to return to the uro-gynaecology
clinic for further assessment.

Patients were considered to be objectively cured if they
did not demonstrate SUI during the stress provocation test
(cough test) and were deemed not to have urinary retention
if a residual volume of less than 100 ml was recorded. Tape
erosion,  de novo Detrusor Instability (DI), groin or thigh
pain were considered as a failure. Subjective success rates
were assessed through the use of the KHQ before and after
the TOT procedure.

A prospective cohort analysis was conducted on 63 wom-
en with pure SUI who completed the KHQ before and after
the TOT procedure at 6-24 months. The study was ap-
proved by the ethics committee at the Witwatersrand
University.

Inclusion criteria were pure SUI, and women with both
SUI and sensation of urgency. The last group of patients
were initially categorized as SUI by the unit doctors based
on the initial workup (pelvic examination, demonstrating a
positive cough test, and excluding urinary tract infection).
However, after completion of the preoperative questionnaire
on admission, these patients had significant SUI but also an-
swered positively to both the presence of sensation of urgen-
cy and urge urinary incontinence questions. These patients
were included in the study and analyzed separately because
these symptoms were only elicited after answering the ques-
tionnaire. The questionnaire was done on admission so it
was not feasible to perform uro dynamic studies as the pa-
tients’ procedures were scheduled for the following day.

Exclusion criteria included uncomplicated mixed urinary
incontinence (MUI) with a predominant stress component,
urge or overactive bladder, infection (perineal skin, urethral
and urinary tract), pelvic organ prolapse (stage ≥ +1 ac-
cording to POP-Q classification system), pregnancy, and
neurogenic bladder.

All the TOT procedures were performed by the same sur-
geon: the author (AC). The KHQ was repeated between 6
months and 2 years later, either at the follow-up outpatient
clinic or telephonically. The patients’ information was kept
confidential, through the assigning of a study number to
each participant. Data was analyzed after completion of the
post-operative questionnaire into two groups for statistical
ease and interpretation. The data sheet and the KHQ were
filled out on admission of the patient before the TOT pro-
cedure. The clinical variables used in the data sheet includ-
ed surgery date, age, parity, gravidity, menopausal status,
height, weight, body mass index (BMI), smoking status,
previous surgical history, type of incontinence, and prob-
lems after the TOT procedure.

Written or telephonic consent was obtained for each par-
ticipant in the study. The primary objective was to deter-
mine the effect of urinary incontinence before and after the
TOT procedure on the different aspects of a woman’s QOL,
as well as the subjective symptoms using the KHQ.

Information collected from the KHQ consisted of nine
different domains from section 1-3. Each domain consists
of questions, which are used to assess a certain aspect of
QOL. Sections 1-3 have a four-point likert rating scale. The
score was calculated according to the KHQ formula, with
the total score being between 0 and 100; the higher the
score, the worse the outcome of QOL. Section 4 assesses
the impact of 10 different urinary symptoms.

The data was captured and analyzed using Excel (2010).
No patient-identifying clinical variables were included.
Comparisons of continuous variables were done through

the use of a Student T-test. The frequencies, means, medi-
ans, and ranges were calculated for the data variables.

Analytical statistics were done using a Chi-Squared and a
Fischer’s exact test. Statistical significance was determined
by achieving a p-value of <0.05, whereas a p-value <0.01
was considered to be highly significant.

Logistic regression models were used to determine any
changes in QOL between 6 and 24 months. The data for
each objective were analyzed in two different groups: SUI
and SUI with urgency

RESULTS
76 patients were operated upon, in total. There were thir-

teen (17.1%) patients excluded from this study. Of the pa-
tients who were excluded, seven patients did not return for
the follow-up visit, whilst one patient died 6 months post-
operatively from pulmonary hypertension. An additional
patient failed to consent to be involved in the study and
four patients presented with MUI. Patients with MUI were
excluded as the study was focusing on patients who pre-
sented with pure SUI.

Thus, the study included 63 patients that fulfilled the in-
clusion criteria. Baseline characteristics are shown on table
1

There were 50 (79,3 %) patients in the SUI group, and 13
(20,7%) patients in the SUI with urgency group.
Concomitant surgery during TOT procedure is presented in
table 2.

The intra and postoperative complications during follow
up period are presented in table 3.

Patient characteristics N=63

Age, mean years (sd) 57.3 (11.4)
Race, N (% of total)
Black 18 (28.6)
White 38 (60.3)
Coloured 3 (4.7)
Indian 4 (6.3)
Parity, mean (sd) 2.9 (1.5)
Normal vaginal deliveries, mean (sd) 2.8 (1.5)
Number of Caesarean sections, mean (sd) 0.1 (0.5)
Menopause, n (%) 51  (80.9)
BMI: kg/m2, mean (range) 30.2 (18.7-50.8)
Smoking history, n (%) 17 (27.0)
Stress UI, n (%) 50 (79.4)
Stress UI with sensation of urgency, n (%) 13 (20.7)

TABLE 1. Patient characteristics and type of SUI analyse in the
study.

Concomitant Surgery (N=63)

Vaginal hysterectomy, n (%) 5 (7.9)
Anterior Repair, n (%) 14 (22.2)
Posterior Repair, n (%) 3 (4.8)
Posterior Intra-Vaginal Sling, n (%) 1 (1.6)

TABLE 2. Concurrent operations performed during TOT procedure.

Intra and Post-operative complications (n=63)

Groin and Thigh pain, n (%) 2 (3.2)
Erosion, n (%) 0
de novo urgency UI, n (%) 2 (3.2)
Sling Failure, n (%) 1 (1.6)
Perforation of bladder, vagina, and urethra, n (%) 0

TABLE 3. Intra and post-operative complications encountered dur-
ing the procedure and the follow-up.
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There were a total of five failures throughout the 24
months of follow- up period, leading to an objective suc-
cess rate of 92 %. Follow up data was censored at the end
of June 2013, when the last patient who underwent TOT
completed the six months follow up. The follow up time
varied between 6 and 30 months, with a mean follow up of
18 months.

The KHQ results classified by type of incontinence
showing the mean score for the different KHQ variables
before and after the TOT procedure are shown in table 5.
The mean values (p= < 0.0001) for all the patients in each
group under each domain.

When comparing the KHQ results, the most relatively
improved variable is incontinence impact of 89%. The least
improved is general health perception of 52%. The most
absolute improved in post-operative success is social limi-
tation. The X-axis corresponds to the key (KHQ variables)
on the right side of the graph, while the Y-axis shows the
mean score (0-100) (Fig 1)

There were 50 patients in the SUI group. Fig 2 measures
the mean score for the patients in each KHQ variable. The
relative best improvement is social limitations of 100%.
The relative least improved is general health perceptions of
52%. The absolute best improvement is incontinence im-
pact of 89%. The least improvement in absolute terms is
general health perception of 15%.

There were 13 patients in the SUI and urgency group. Fig
3 measures the mean score for the patients in each KHQ
variable. The relative best improvement is social limita-
tions of 96%. The relative least improved is general health
perceptions of 43%. The absolute best improvement was
incontinence impact of 89%. The least improvement for ab-
solute terms was personal relationships of 11%.

Comparative changes in each variable before and after
the surgery are shown in table 5. The values given are the
mean patient score for that variable. The higher the mean
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Figure 1. – Comparing the KHQ results.
Figure 4. – Pre-operative and post-operative changes in symptoms
for SUI.

Figure 2. – Pre and post-operative change for SUI.

Figure 3. – Pre and post- operative change for SUI and urgency.

Figure 5. – Pre-operative and post-operative changes in symptoms
for SUI and urgency.

KHQ
Variables (mean)                      

   Pre-Operative    Post-Operative

                                               SUI       SUI +          P SUI SUI + P
                                                            Urgency    value Urgency value

General Health
Perceptions                         29          40     <0.0001 14 23 <0.0001
Incontinence Impact          91          92     <0.0001 6 8 <0.0001
Role Limitations                78          77     <0.0001 7 3 <0.0001
Physical Limitations          70          67     <0.0001 7 5 <0.0001
Social Limitations              34          43     <0.0001 0 3 <0.0001
Personal Relationships       36          12     <0.0001 10 1 <0.0001
Emotions                            70          78     <0.0001 7 5 <0.0001
Sleep/Energy                      45          47     <0.0001 8 1 <0.0001
Severity Measures              59          62     <0.0001 7 7 <0.01

TABLE 4. KHQ scores before and one year after the TOT surgery.

score for each variable, the worse the average patient level
is for that variable.

Mean values (p= < 0.0001) for all the patients in each
group under each KHQ symptoms.

The greatest improvement in the SUI group was in the
stress symptom of 96 % (Fig 4).

In the SUI and urgency group, the relative and absolute
greatest improvement was for stress symptom, which was
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inition and severity of symptoms can affect the classifica-
tion and outcome of studies.

A study by Chou E  et al.14, suggests that urge inconti-
nence may be over-diagnosed in patients with SUI who
misinterpret their fear of leaking (because of SUI) for urge
incontinence. This adds to the discrepancy between the
subjective and objective diagnosis. Not surprisingly, the
subjective classification yields a higher prevalence rate of
MUI as compared to using objective measures. For this rea-
son, thirteen patients in our study who were diagnosed as
having MUI after completion of the KHQ before the TOT
procedure were grouped separately and analysed as SUI
with a sensation of urgency. When the data was analyzed
this group (SUI with sensation of urgency) responded sim-
ilarly to the SUI group with QOL and symptom change.
(Fig2 and Fig3)

There was a general improvement in all areas of the
KHQ quality of life in all groups of patients post-operative-
ly (table 4). In the SUI group, the social limitations im-
proved by 100%, and the incontinence impact improved by
89% (Fig 1). Patients in the SUI group scored better for in-
continence impact. Most women in all the groups consid-
ered their general health perception to be good, but scored
the worst in incontinence impact on their life pre-operative-
ly. This shows that urinary incontinence is major
impedance to good QOL. The mean operative change in the
score showed an 87% improvement in the SUI group, and
89% in the SUI with a sensation of urgency group. The SUI
with a sensation of urgency group had a similar response to
the SUI group. The literature supports this study, showing
that women with mixed symptoms reported a higher degree
of effect on daily activities, social life, and mental symp-
toms. More women with mixed symptoms reported an in-
sult on the overall quality of life compared to stress symp-
toms alone 15.

In our study, although following history and clinical ex-
amination, there were a number of patients considered as
pure SUI who were found to have a sensation of urgency
after completing the KHQ. These patients, following the
TOT procedure for SUI, did very well. The SUI group and
SUI with urgency had a reduction in the stress symptoms of
89% and 100%, respectively (Fig4 and Fig5).

In the SUI with sensation of urgency group, urge urinary
incontinence disappeared while the urgency symptoms
were reduced. This could suggest that urgency may be
caused by an inflow of urine into the urethra, activating
parasympathetic sensory nerves and causing the urgency
sensation; however urine leakage is prevented by the TOT
procedure.

The possible explanations of why the TOT procedure
might improve the urge component is based on the fact that
it may prevent urine from entering the upper posterior ure-
thra, with an increase in intra-abdominal pressure, which
prevents the reflex urgency 16, 17. Leakage of urine into the
proximal urethra may stimulate urethral afferents and facil-
itate voiding reflexes 18.

Taking intra- and post-operative complications into con-
sideration, no major intra-operative complications (such as
bowel, vascular, bladder, or urethral injuries) were reported
in this study, confirming the results of other studies that in-
dicate the safety of the procedure19,20. One sling failure with
positive cough test diagnosed at the six months follow-up,
was managed by reinserting a new sling.

In addition, post-operative voiding problems were found
to be low in our study, which also agrees with other stud-
ies6, 21. De novo detrusor instability was noted in two pa-
tients (1.2%) during the follow-up period, and were suc-
cessfully resolved with antimuscarinics. This is definitely

KHQ
Variables (mean)                      

   Pre-Operative    Post-Operative

                                               SUI       SUI +          P SUI SUI + P
                                                            Urgency    value Urgency value

Frequency                          77          21     <0.0001 18 4 <0.0001
Nocturia                             53          14     <0.0001 16 6 <0.0001
Urgency                               0           16     <0.0001 0 3 <0.0001
Urge UI                               0            4      <0.0001 0 0 <0.0001
Stress UI                           149         39     <0.0001 17 0 <0.0001
Nocturnal Enuresis             7            1      <0.0001 3 0 <0.0001
Intercourse Incontinence    36           1      <0.0001 8 1 <0.0001
Urinary Tract Infection      19           6      <0.0001 14 1 <0.0001
Bladder Pain                       9            5      <0.0001 2 2 <0.0001
Difficulty Urinating            2            0      <0.0001 3 1 <0.0001

TABLE 5. Pre-operative and post-operative KHQ results classified
by type of incontinence showing the mean score for the different
KHQ symptoms. Comparing pre-operative and post-operative
changes in the symptoms.

reduced to nil (Fig 5). There was an overall improvement in
all the other symptoms, except intercourse incontinence,
which indicated no change. Only two patients had urinary
leakage during intercourse.

Logistic regression models were used to determine pre-
operative and postoperative changes in KHQ between base-
line and 12 months, as minimal change in QOL was noted
between 6 and 24 months. It was found that the 6 month re-
sults correlated with the 2 year results.

DISCUSSION
Most studies that addressed the outcome of the TOT pro-

cedure focus on the objective cure rates without a real focus
on the functional outcome. Therefore, the aim of this
prospective study was to evaluate mainly the functional
outcome of the TOT procedure in the management of fe-
male SUI and its impact on quality of life using the KHQ
before and after the TOT operation.

Sixty-three patients were initially classified as having
pure SUI, objectively. Thirteen of these patients (20.7 %),
after answering positively to the presence of urgency
and/or urge symptoms, were placed into a separate group,
SUI with the sensation of urgency; these patients were ini-
tially categorized as a pure SUI by the unit doctors based
on the initial workup (pelvic examination, demonstrating a
positive cough test and excluding urinary tract infection).
However, after the completion of the preoperative question-
naire on admission, these patients also answered positively
to both the presence of sensation of urgency and urge.

A study by Dooley Y et al.13 performed a comparison be-
tween women with MUI versus pure SUI, using two vali-
dated questionnaires. This was done in an attempt to com-
pare the patients’ history with their physical findings. The
study indicated that the majority of the women who pre-
sented for surgical treatment of SUI were classified as MUI
once subjective measures were used  6. The prevalence
ranged from 50% to 93%, depending on the questions used
and severity selected. However, when the data was anal-
ysed, the women who presented with MUI responded simi-
larly to the SUI group with QOL and symptom change.
When using objective measures, only 8% of women were
diagnosed with having MUI 6.

In our study, only 5.2% (4 out of 76 patients) were diag-
nosed with MUI, using objective measures. There was an
increase in prevalence after completion of the KHQ to
22.3% (17 out of 76 patients). This illustrates how the def-
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much lower than the rate reported with TVT6, 8. It is sug-
gested that the TOT is more horizontal as compared to the
U-shape of the retro-pubic slings, thereby making less con-
tact with the urethra and so diminishing the likelihood of
this complication. Urinary retention following TOT has
been reported in literature as between 1.5 and 15%, respec-
tively9, 12. No cases of urinary retention occurred in this se-
ries. This may be attributed to the fact that, in all cases, the
catheter was clamped on the first post-operative day, and
removed on the second day before discharge. This not only
allowed bladder retraining, but may also have decreased the
tension on the sling in the immediate post-operative period.

Six (9%) of the women had a post-operative urinary tract
infection (UTI). These women presented with symptomatic
dysuria but not voiding difficulties. One of them was ad-
mitted for intravenous administration of Kanamycine
based on sensitivity of the culture of midstream urine. The
other five patients were treated successfully with antibi-
otics at home. The incidence of UTI is in keeping with cur-
rent literature21 of 3.1-22%. There were two (1,2%) women
who presented with groin and thigh complications; with
one of the woman’s groin pain resolving spontaneously at
the six weeks follow-up. The other woman had unilateral
groin pain affecting left groin, inner thigh, and left labia
majora persisting after the six weeks follow-up, in spite of
analgesia and anti-inflammatory treatment. This burning
sensation was not relieved even after administration of
amitriptyline. The pain and burning sensation was resolved
after partial removal of the tape, and continence was pre-
served.

Injury to the ilioinguinal nerve and rarely the obturator
nerve has been described in the literature. The ilioinguinal
nerve supplies the sensory innervation to the skin over the
groin, inner thigh and labia majora. The incidence of groin
pain has been reported in three (1.5%) out of 204 women
following TOT procedure21. Groin or thigh pain has been
found to be more common with TVT-O inside-out proce-
dure with reported incidence of 16-17%22, 23. A sub-analy-
sis performed by Cheng Yu Long24 found that TVT-O in-
side-out appears to be more painful, and the possible cause
was that the exit point of the TVT-O needle is closer to the
adductor muscle and the obturator neurovascular bundle
compared with outside-in TOT. Cadaveric studies con-
firmed that tapes inserted via the Transobturator route us-
ing an outside-in technique have a lower risk of pudendal
neurovascular bundle injury, as the tape is inserted further
from the obturator canal and closer to inferior ischiopubic
rami25.

In twenty three (34%) of the women involved in the
study, the TOT procedure was combined with an additional
pelvic surgery. The results of this study are in agreement
with Costa et al.26 and demonstrate that pelvic procedures
during TOT surgery do not compromise the cure rate of fe-
male SUI.

There was a general improvement in all areas of the
KHQ quality of life in all groups of patients post-operative-
ly. In the SUI group, the social limitations improved by
100%, and incontinence impact by 93%. The SUI with a
sensation of urgency group had a similar response to the
SUI group.

The literature states that patients may experience a dete-
rioration of their sexual function following the mid-urethral
sling procedure. This can occur as a result of the develop-
ment of dyspareunia after the surgery27 or due to decreased
blood supply to the clitoris. De novo dyspareunia might be
caused by the position of the tape, as the use of the tape
may result in vaginal narrowing, para urethral banding or
erosion27. The effect on clitoral blood supply after the TVT

and TOT procedures was investigated by Caruso et al., with
the aid of colour Doppler ultrasonography28. It was con-
cluded that blood flow to the clitoris was negatively affect-
ed by TVT, but not by the TOT. Thus, the TOT was proved
to be an anatomically safer approach, which does not im-
pair the sexual function of the patient.

However, none of the sexually active patients in our
study suffered from a decline in their sexual function.
Additionally, there was no case of de novo dyspareunia in
this study – as opposed to Elsevier et al.29, who reported
that 10% of his patients who underwent the TOT procedure
reported vaginal narrowing, which caused dyspareunia.

The impact of the QOL cure rate was analysed separately
from the symptoms. This study demonstrates that the QOL
cure rate, as well as the subjective symptom cure rate, was
defined as statistically significant, post-operatively (Table
5). The KHQ shows the negative impact of urinary inconti-
nence in patients’ QOL. There was a significant improve-
ment in the QOL of patients that underwent the TOT out-
side-in surgery for female SUI, and the data obtained from
the KHQ correlate with the objective cure rates

CONCLUSION
In summary, the TOT outside-in procedure is a simple,

effective, safe, and minimally invasive technique for the
treatment of SUI. The KHQ shows the negative impact of
stress urinary incontinence in the quality of life of patients.
There was a significant improvement in the quality of life
of patients that underwent the TOT outside-in surgery for
the treatment of their SUI; thus, there is a correlation be-
tween the subjective cure rate and the objective cure rates.
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Hostile environment. In June 2014, politicians in Scotland called for mesh operations to be suspended. Across the UK, wom-
en are considering surgical treatment of stress urinary incontinence with mesh slings an operation with potential life-changing
risks and are demanding it to be suspended until additional information. The Scottish parliament has petitioned a full investiga-
tion and audit to be carried out into how many women have been adversely affected by vaginal mesh implants and tapes 1. This
'anti mesh sling’ atmosphere following its older sister ‘anti vaginal mesh surgery’ atmosphere is spreading worldwide like a fire
in a field of thorns.

In this kind of environment the study by Chrysostomou et al. gains the utmost importance demonstrating once again that sub-
urethral sling procedures (specifically, the TOT outside-in procedure) are safe and effective in treating SUI. Moreover they have
conclusively demonstrated that it improves the quality of life for women with this condition. Although surgeons many times
tend to focus on anatomical outcomes or objective cure rates to define surgical success, patients are more concerned with func-
tional outcomes. While there is no doubt that urinary incontinence has a negative impact on patients’ QoL, this study has demon-
strated that the QoL cure rate, as well as the subjective symptom cure rate, was statistically significant, post-operatively. 
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Figure 1. – Graphic display of VAS QOL scores, chronic pelvic pain.
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BACKGROUND
From Hippocrates onwards, symptoms have been an es-

sential element in medical diagnosis. Normally the physi-
cian elicits symptoms by listening to the patient’s story or
by direct questioning. Because this was said to introduce
bias, patient administered questionnaires are being increas-
ingly used to remove the bias from the physician.

The original aim of this work  was to test the repro-
ducibility of the pain symptom within an individual patient
over a 3 month time period. Analysis of the graphs and the
‘validated’ questions themselves brought the whole concept
of questionnaire validation into question.

INTRODUCTION
In urinary incontinence, wide variation in symptoms

within an individual patient caused symptoms to be viewed
as unreliable, thereby promoting the use of ‘objective’ uro-
dynamics1.

A later development questioned the validity of the ques-
tions themselves, leading to psychometric systems for vali-
dation of questionnaires. Psychometric validation of ques-
tionnaires involved a complex mainly subjective system in-
volving several parameters2, including: Face validity *
Content validity* Construct validity*, Criterion validity*
Test-retest for reproducibility**, statistical inner consisten-
cy (Cronbach’s alpha coefficient), responsiveness*.

* physician subjective
** patient subjective
A critical analysis of the process involved in validation

gave rise to 6 questions. These are detailed below.
The first question concerning ‘validation’ 

A simple analysis of these parameters inevitably con-
cludes that nearly all are subjective. This subjectivity raises
the first question: how is a subjective ‘validated question-
naire’ more valid than a ‘subjective’ history from an expe-
rienced perceptive clinician?
A simple methodology

A 68 year old woman, parity 3, mainly with chronic
pelvic pain, some nocturia and some non-stress non-urge
urine loss agreed to keep a daily diary over a 3 month peri-
od to monitor her chronic pelvic pain using a 1-10 visual
analogue scale (VAS), entry made immediately before retir-
ing for the night.

Three pain charts
Three charts with no gaps are presented (Figure 1). Pain

intensity was recorded on 81 consecutive days. In 12/81
days, the pain was severe, VAS 7 or above (Figure 2). The
month of May had the most severe episodes, 8 with VAS>7.
The outstanding feature of these graphs is the massive vari-
ations even in the space of a few days. The pain varied from
VAS 8 to VAS 1, between day 16 to day 26 (May), from
VAS 7 to VAS 1, between day 7 to day 10 (June), from VAS
8 and VAS 2, between day 10 to day 19 (July).

Original Article

Questionnaire validation may not validate- a critical analysis
SILVIA PINANGO-LUNA1, PETER PETROS2,3

1 Hospital “Dr. Miguel Pérez Carreño” Caracas, Venezuela
2 University of NSW, Professorial Dept of Surgery, St Vincent’s Hospital, Sydney
3 University of Western Australia, Crawley, Perth WA

Abstract: The genesis of this work came from analysis of a single patient QOL graph mainly for pain. It gave rise to 6 questions concerning
the validity of the validation process using the ICIQ questionnaire as an example. The questions raised against ‘validation’ were: 1. The as-
sessment was almost entirely subjective. 2. The test-re-test time frame of 2 weeks could lead to major errors. 3. The questions tested the col-
lective memory, not variation. 4. Replacement of the physician’s interaction and the considerable benefits thereof. 5. The questionnaires are
reductionist, seemingly oblivious of the holistic anatomical control mechanism. 6. Validations add another layer of complexity and do not add
to what can be obtained using the simple language of a questionnaire. In conclusion there seems no benefit in ‘validating’ what are really sim-
ple questions based on plain English. As long as the authors define what they are talking about in the methods that should suffice.

Keywords: Questionnaire validation; Art of Medicine.
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Figure 3. – Opposite directional forces (arrows) stretch CL & USL
ligaments and fascia to support Frankenhauser (F) and sacral
nerve plexuses . The posterior directional forces (LP/LMA) act
against the cardinal (CL) and uterosacral ligaments (USL). PS =
pubic symphysis; S = sacrum; PUL = pubourethral ligament;
ATFP = arcus tendineus fascia pelvis; USL = uterosacral ligament;
CL= cardinal ligament; PCM = pubococcygeus muscle; LP = lev-
ator plate; LMA = longitudinal muscle of the anus; PRM = pub-
orectalis muscle; PCF = pubocervical fascia;RVF = rectovaginal
fascia; PB = perineal body; EAS = external anal sphincter
Note Nerve plexuses ‘F’ (yellow) at the base of USLs.

sonality disorders, inhibitions, ask further questions and use
their art to penetrate further into the cause of the problems.
The 5th question 

The questions in questionnaires such as the ICIQ are reduc-
tionist. Nowhere is there any space for variation. Yet, as the
VAS graph demonstrates, symptoms vary widely. How can
this be? Given the pelvic structures and exponential nature of
the control mechanisms for muscles, fascia, organs, ligaments,
even a minor variation of anatomy, if additive, could cause
sufficient laxity in the uterosacral ligaments (Figure 3), to set
off a cascade of widely varied events (4-6). An extreme analogy
is the fluttering of a butterfly causing a cyclone on the other
side of the globe6. This gives rise to question no 5, “How can
the originators of such ‘validations’, be so authoritatively re-
ductionist, when the control mechanisms are holistic, expo-
nentially determined and holistically controlled?”
The 6th question 

It examines whether new constructs such as ‘question-
naire validation” really add anything beyond the same ‘un-
validated’ questions, when both use simple language.

Karl Popper described such constructs as ‘new lan-
guages’. He considered them artificial and unnecessary if
they could be described in more simple terms7.

Popper’s viewpoint is that a Theory (or concept) can never
be entirely validated. It can, however, be easily invalidated:
one validated exception invalidates the whole concept7. For
example if one states that all swans are white, the production
of one black swan invalidates that concept. The concept of
good test-retest correlations within two week intervals lie at
the core of questionnaire ‘validation’2,3. In the same way as
the black swan, the VAS graph invalidates the whole test
retest concept and with it, the whole process of validation.

Popper described constructs such as ‘questionnaire valida-
tion’ as “artificial model languages”. He stated that contra-
dictions arise when an‘artificial model language’ is created.

In 1980 Popper stated “Thus the method of constructing
artificial model languages is incapable of tackling the prob-
lems of the growth of our knowledge; and it is even less able

Figure 2. – Visual analogue scale 0-10 Numeric Scale.

The second question concerning ‘validation’
The time for the pain to fall from severe to mild varied

widely (Figure 1): 10 days in May, 3 days in June and 7
days in July. Fig1 raises the 2nd question, how valid is any
‘validated questionnaire’* when it relies on a test-retest
analysis which can vary so widely within 2-3 days?

* The ‘scientific’ basis for the recommended 7-14 day
test-re-test interval is yet another subjective but ‘authorita-
tive’ proclamation3 which does not fit in any way with the
graphs, (Figure 1). From  Coyne K, Kelleher C,Patient
Reported Outcomes: The ICIQ and the State of the Art3.
“Test-retest reliability, or reproducibility, indicates how
well results can be reproduced with repeated testing. To
assess test-retest reliability, the same patient completes the
questionnaire more than once, at baseline and again after
a period of time during which the impact of symptoms is
unlikely to change (e.g., a few days or weeks). It is impor-
tant to keep the test-retest period a reasonably short period
of time - such as 7-14 days”3.
The 3rd question concerning ‘validation’

‘Reproducibility’ may not be the parameter which the
“test-retest” methodology of questionnaire ‘validation’ is ac-
tually testing. For example, the questions from the ICIQ
questionnaire are in the present tense. They test the pa-
tient’s  collective memory of the pain. A typical question
is  “To what extent does your urinary problem affect your
household tasks (e.g. cleaning, shopping, etc.)?” Another is
“Does your urinary problem affect your job, or your normal
daily activities outside the home?” and so on. These ques-
tions request a global average answer based on collective
memory of individual events, recorded and averaged over a
time period by the cortex. The mental process behind this
question is similar to “What sort of food does your mother
cook, bad, average, good?” If it is mainly ‘good food’, the
occasional bad or average meal is discounted by the cortex.
This process certainly would not vary in a two week interval.
So what is really being tested by a test-retest questionnaire
for this ICIQ is the reliability of the patient’s memory of the
symptom, not the reproducibility of the symptom itself.

All of which begs the 3rd question, why bother to validate
ICIQ when it does not assess reproducibility?”
The 4th question concerning ‘validation’

There is less provision for the doctor-patient interaction in
such constructs which are essentially reductionist. What gen-
erally happens is that the physician takes the patient adminis-
tered questionnaire, explains the result and prescribes some
treatment or other. Inevitably, there are inroads into the “Art
of Medicine” 4. Like the function of the human body, the “Art
of Medicine” is non-linear. Highly experienced clinicians read
a patient’s body language, sense barriers such as shyness, per-
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The study of medicine, especially characterization of disease symptoms, evaluation of treatment outcomes, quality of life, and even patient
satisfaction, constantly lies in the tension that exists between deduction and induction. We try to learn from the single case in order to infer the
rule for many as we also try to discard information gathered from many for the single patient. While in medicine we can refer to the past decade
or two as the era of evidenced-based medicine, we can witness today a transition to an era of personalized or tailored medicine. Personalized
medicine is not a new concept in medicine, but rather a return to the past. We are all familiar with the typecast of the old rural doctor with the
holistic approach that treats a person as a whole of body and soul, characterized by special physician-patient relations, familiarity with the pa-
tient, their family and their environment and recognition of all the physical mental and emotional factors that can promote their health.

In this article by Pinango-Luna and Petros the authors refer to this gap between deduction and induction and list and discuss the disadvan-
tages of deduction. I completely agree with the authors that make some strong arguments in favor of the personal and direct doctor-patient con-
tact. We must never abandon the skills of history taking and questioning so that we can obtain the whole picture of our patients’ condition. In
addition, the authors also argue strongly against the use of questionnaires and their validation. I don’t think that validated questionnaires need
to be abandoned all together, they do however need to be considered with caution.

Although studies using validated questionnaires are preferred to attain objectively obtained reproducible data, we need to be cautious in in-
terpreting these data.

One example is the use of condition-specific questionnaires. Condition-specific questionnaires are validated to discriminate between women
with and without a certain condition (i.e. pelvic pain, sexual function, quality of life, etc.), within the group of patients suffering from a broader
condition (for example pelvic pain among women treated for pelvic floor dysfunction). Indeed, in some studies, questionnaires have shown re-
sponsiveness to change after surgery. After surgery, new aspects such as dyspareunia, worries about damaging the operative results, onset of
new symptoms, unsatisfactory surgical results, or development of complications become relevant because of the treatment. Hence, a state fol-
lowing pelvic floor surgery should be regarded as a new clinical condition, necessitating a new condition-specific validated questionnaire. It
may be that these questionnaires even those that are condition specific for one condition are not optimal to detect their goal after surgery be-
cause these new aspects are not represented in the questionnaire. By neglecting the negative impact that pelvic floor surgery may have on its
own accord, evaluation following surgery might be too positive1.

I believe that although interpreted with caution, validated questionnaires should be used for the study of medicine, however in no instance
should they replace the doctor-patient interaction. 
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to do so than the method of analysing ordinary languages,
simply because these model languages are poorer than ordi-
nary languages. It is a result of their poverty that they yield
only the most crude and the most misleading model of the
growth of knowledge - the model of an accumulating heap of
observation statements”.

Is the validated ICIQ questionnaire poorer than using sim-
ple language? Questionnaires such as ICIQ combine symp-
toms and give results as ‘scores’. For example, the statement
to an ordinary person “ Your ICIQ score improved from ‘x’
before surgery to ‘y’ after surgery” is totally meaningless. A
patient complains of a symptom, not a number. Furthermore,
there may be differential improvement in say their urgency
but not nocturia. Surely it is more informative to list each
symptom and say whether it is improved (or not). This exam-
ple confirms Popper’s statement “these model languages are
poorer than ordinary languages. It is a result of their poverty
that they yield only the most crude and the most misleading
model of the growth of knowledge - the model of an accumu-
lating heap of observation statements”.

CONCLUSIONS 
There seems no benefit in ‘validating’ what are really simple

questions based on plain English. As long as the authors define
what they are talking about in the methods that should suffice.
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ABBREVIATIONS
AC Anal canal
B Bladder
BN Bladder neck
Cm Centimeter
Cm2 Square Centimeter
ICIQ UI-SF International Consultation on Incontinence

Questionnaire Urinary Incontinence - Short Form
Kg/m2 Kilogram per square meter
MVC Maximal voluntary contraction
M Mean
MHz Mega Hertz
PFM Pelvic floor muscles
PFM MVC Pelvic floor muscles’ maximal voluntary contraction
POP Pelvic organ prolapse
PS Pubic symphysis
PBR Puborectal muscle
SD Standard deviation
SUI Stress urinary incontinence
TAM Transverse abdominal muscle
TAM MVC Transverse abdominal muscle’s maximal voluntary

contraction
UUI Urgency urinary incontinence
U Urethra
UVJ Urethrovesical junction
V Vagina

INTRODUCTION
A new approach for pelvic floor muscle (PFM) dysfunc-

tions’ treatment, based on deep abdominal muscle training,
particularly, the transverse abdominal muscle (TAM), has
been used and discussed in several recent studies1-6. PFM
are responsible for both urethral closure and its pressure in-

crease during a maximal voluntary contraction, supporting
the pelvic organs and avoiding their descent during intra-
abdominal pressure increase7.
Due to its anatomical position, the TAM does not present

a direct effect on the continence mechanisms8. However,
some authors have mentioned that during a TAM maximal
voluntary contraction a PFM co-contraction occurs because
of a synergistic activity between the PFM and TAM, which
has already been observed in healthy and continent wom-
en9-14.
Thus, we hypothesized that the TAM maximal voluntary

contraction could influence the pelvic floor ultrasound bio-
metric parameters. Consequently, the aim of this study was
to verify if bladder neck position, genital hiatus area and
puborectalis muscle thickness change during both pelvic
floor and transverse abdominal muscles’ maximal volun-
tary contraction compared to rest position, in women with
predominantly stress urinary incontinence (SUI) symp-
toms.

MATERIALS AND METHODS

Study design and participants
A clinical, cross sectional and controlled study was con-

ducted after its approval by the Research Ethics Committee
(CAAE: 42456114.8.0000.5404).
Initially, 39 women were recruited in the study and then

eight of them were excluded for not meeting the study’s el-
igibility criteria, resulting in a final sample of 31 women
(Figure 1). All participants gave their informed and written
consent according to the Helsinki declaration, prior to the
initial assessment.

Original article

The effects of pelvic floor and transverse abdominal muscles’
maximal voluntary contractions on pelvic floor ultrasound
biometric parameters in women with stress urinary
incontinence: preliminary results
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Abstract. Aim: To verify if bladder neck position, genital hiatus area and puborectalis muscle thickness change during pelvic floor and trans-
verse abdominal muscles’ maximal voluntary contractions, compared to rest position. Methods: A clinical, transversal and controlled study
was carried out with 31 women with stress urinary incontinence (SUI) symptoms, scored through the International Consultation on
Incontinence Questionnaire Urinary Incontinence - Short Form (ICIQ UI-SF). The participants were evaluated by GE Voluson 730 Expert®
transperineal ultrasound. The ultrasound images were collected first at rest, then during pelvic floor muscles’ (PFM) maximal voluntary con-
traction and finally during transverse abdominal muscle’s (TAM) maximal voluntary contraction. Three biometric parameters were analyzed
in each situation: bladder neck position, genital hiatus area and puborectal muscle thickness. The statistical analyses were performed using
Kolmogorov-Smirnov, ANOVA for repeated measures and Tukey-Kramer tests, adopting a significance level of 5%. Results: All biometric
parameter measurements significantly changed during PFM maximal voluntary contraction compared to rest position (p<0.05). During TAM
maximal voluntary contraction, only the puborectalis muscle thickness measurement showed a significant statistical difference compared to
rest position (p<0.05). Conclusion: PFM maximal voluntary contraction significantly changed all analyzed ultrasound biometric parameters’
measurements compared to rest position. In contrast, during TAM maximal voluntary contraction only the puborectalis muscle thickness sig-
nificantly increased compared to rest position, without presenting any significant effects on either bladder neck position or genital hiatus area
measurements.

Keywords: Pelvic floor; Physiotherapy; Stress urinary incontinence; Ultrasonography.
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Inclusion and exclusion criteria
We included 18 year or older women, who had reported

predominantly SUI symptoms that were identified by
means of an internationally validated questionnaire:
International Consultation on Incontinence Questionnaire -
Urinary Incontinence Short Form (ICIQ-UI SF), translated
into Portuguese by Tamanini et al.15. We excluded women
who had current urinary tract infection, myopathy, neuro-
logical abnormalities, diseases with a collagen alteration,
cognitive and physical disorders that would hinder their
participation in the evaluation, both SUI or/and pelvic or-
gan prolapse surgery history, any pelvic organ prolapse ex-
ceeding the vaginal opening, PFM strength grade either ze-
ro or one according to the Modified Oxford Grading Scale9
inability to contract the TAM and previously performed
pelvic floor and/or transverse abdominal training super-
vised by health professionals. 

Outcome measurements
First, one of the researchers investigated the participants’

personal, demographic and clinical data, verifying whether
they were eligible to participate in the research. A second
researcher, a physical therapist specialized in woman health
and in female PFM assessment, carried out the physical ex-
amination. This same examiner was trained by a physician,
specialist in gynecological ultrasound and member of the
research group, in order to carry out the ultrasound exams.
In the beginning, the participants’ ability to perform a

correct PFM contraction was verified by digital palpation.
We also verified their ability to perform correct TAM con-
tractions using ultrasound. To do this, the linear SP 6-12
MHz transducer was positioned at the point where the ab-
dominal lateral wall is intercepted by the umbilical line,
asking the participant to contract the lower abdominal part
without performing any articular movements or any other
muscle contractions8,17.  Contractions were standardized in
order to be carried out during the expiratory phase, cor-
recting both inspiratory apnea or Valsalva maneuver situa-
tions.
3D / 4D Transperineal ultrasound GE Voluson 730

Expert (GE Medical Systems Kretz-Technik GmbH and Co.
OHG, Zipf, Austria) ultrasound device and the RAB4-8L /
obstetric convex transducer were used to obtain the 3D /
4D ultrasound images, where the image acquisition angle
was set at 85º. 
With the participant in supine position, with her knees

bent, hips and feet flat on the table, the researcher placed
the transducer, covered by a condom and gel, in contact
with her vaginal introitus and between the major labia,
without making too much pressure. The transducer axis
was positioned on the mid-sagittal plane, allowing the se-

Figure 1. – Study population.
ICIQ UI – SF = International Consultation on Incontinence
Questionnaire Urinary Incontinence – Short Form; PFM = pelvic
floor muscles; UUI = urgency urinary incontinence; SUI = stress
urinary incontinence; POP = pelvic organ prolapse.

Figure 2. – Sequential representation of the structures observed in
the pelvic floor muscles’ ultrasound image. PS = Pubic symphysis;
U = Urethra; BN = Bladder neck; B = Bladder; V = Vagina; AC =
Anal canal; PRM = Puborectalis muscle. 
(Source: Researcher’s data)

quential views of the following structures: the pubic sym-
physis, urethra, bladder neck, bladder, vagina, anal canal
and, posteriorly, the puborectalis muscle, in Figure 2. 
A first image, at rest, was recorded and stored into the

device. Then, and always in this order, the participant was
asked to conduct a PFM maximal voluntary contraction,
followed by a TAM maximal voluntary contraction. Each
maneuver was maintained for about 10 seconds in order
that it would be possible to capture the 3D / 4D ultrasound
real-time image.

Data processing and analysis
The ultrasound images were initially stored into the de-

vice, and then transferred to a notebook, to be able to ana-
lyze them afterwards through 4D View software (GE
Healthcare Medical System). In each image, three parame-
ters were analyzed:
– Urethrovesical junction’s (UVJ) position: Measured

from the bladder neck to the lower margin of the pubic
symphysis, after drawing a reference line, on the pubic
symphysis axis (x axis) and another line, perpendicular to
this at the intersection of the posterior inferior margin of
the pubic symphysis (y axis)18;
– Genital hiatus area: Bounded by the puborectal mus-

cle’s dorsal part and pubic symphysis19;
– Puborectalis muscle thickness: The thickness of the pu-

borectalis was measured each side (left and right), near the
rectum, at 3 and 9 o’clock positions20.  
The UVJ positioning was analyzed on the mid-sagittal

plane, while the genital hiatus area and the puborectalis
muscle thickness were analyzed after 3D / 4D-volume de-
sign, on the axial plane at the minimum hiatal dimension
level, shown between the pubic symphysis hyper-
echogenic front edge and the rear part of the rectum19.

Statistical analysis
Data normality was analyzed using the Kolmogorov-

Smirnov test. ANOVA for repeated measures test was used
for investigate the biometric parameters’ differences among
the three proposed situations, followed by Tukey-Kramer
post-test to investigate these parameters’ differences between
the rest and maximal voluntary contractions’ situations.
The statistical analysis was carried out using GraphPad

INSTAT 3.0 software, adopting a 5% significance level.
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                                         Rest        PFM MVCM    TAM MVC      Comparison of
                                      M (SD)             (SD)               M (SD)         all situations2              

Comparison of each situation with rest2

Urethrovesical
junction position        2.7 (0.3)         3.0 (0.4)            2.8 (0.3)            p=0.0001*      Rest x PFM MVC p<0.001*Rest x TAM MVC p>0.05
(cm)                                    
Genital hiatus
area (cm2)                   13.8 (3.2)       10.5 (2.5)          12.7 (3.4)           p<0.0001*      Rest x PFM MVC p<0.001*Rest x TAM MVC p>0.05
Puborectalis 
muscle                        0.7 (0.2)         0.9 (0.1)            0.8 (0.2)            p<0.0001*    Rest x PFM MVC p<0.001*Rest x TAM MVC p<0,05**
thickness (cm)                   
Data presented as mean (M) and standard deviation (SD). PFM MVC = Pelvic floor muscles’ maximal voluntary contraction; TAM MVC = Transverse abdom-
inal muscle’s maximal voluntary contraction; PFM = Pelvic floor muscles; TAM = Transverse abdominal muscle; cm = centimeter; cm2 = square centimeter.
1ANOVA for repeated measures. 2Tukey-Kramer post test. *p<0.001. **p<0.05.

TABLE 1. PFM ultrasound biometric parameters during pelvic floor and transverse abdominal muscles’ maximal voluntary contractions, com-
pared to rest position.
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Effects of PFM and TA contractions on pelvic floor.

RESULTS
The group was considered homogeneous for demograph-

ic and clinical variables. Most participants were white
(74.2%), married (64.5%), completed primary school
(48.4%) and had no labor activity (61.3%). The partici-
pants’ average age was 51.6 (± 8.2) years and their body
mass index was 24.6 (± 5.5) kg / m2. Their ICIQ-UI SF
questionnaire’s mean score was 15 (± 3.6) points and PFM
average strength grade was equal to 2.5 (± 0.7) according to
the Modified Oxford Scale.
All analyzed ultrasound parameters presented signifi-

cantly different measurements between rest and PFM max-
imal voluntary contraction situation. Only the puborectal
muscle thickness showed a statistically significant differ-
ence in the measurements between rest and the TAM max-
imal voluntary contraction (Table 1).

DISCUSSION
Arnold Kegel, a gynecologist, was the first to introduce

the isolated PFM contraction exercises to treat urogyneco-
logical dysfunctions, including female urinary inconti-
nence. Currently, globalized body interventions focusing on
the abdominopelvic enclosure muscles1-6 are being associat-
ed with Kegel’s exercises, in order to strengthen PFM and
improve the urogynecologic symptoms.
Considering studies on the co-activation between PFM

and TAM9-14, some authors3,5 suggest that training TAM
contractions must be encouraged before activities that pro-
mote intra-abdominal pressure increase and for women
who do not present PFM awareness and perception.
Currently, there seems to be a growing number of physio-
therapists who are replacing PFM contractions by TAM
contractions, as a treatment of female PFM dysfunctions8.
However, there has not been any consensus yet on the ef-
fectiveness of trainings that use, exclusively, TAM contrac-
tions in order to increase PFM strength and treat urinary in-
continence21.
There is evidence that the PFM co-contraction occurs

from the TAM contraction in continent women9,11,12, but in
incontinent women, this co-contraction seems to have been
lost or changed17,22,23.
Recent studies24 have used ultrasound to evaluate the

PFM contraction effect on the abdominal muscles, verify-
ing that the TAM presents an increased thickness as a re-
sponse to PFM contraction. However, this study has not
evaluated the pelvic floor biometric parameters, to verify
how they would respond during TAM contractions.
The effect of TAM maximal voluntary contraction on

both PFM and the anatomical structures involving urinary

continence mechanisms is not clear yet. Some authors ar-
gue that the thickness of TAM directly correlates with the
PFM electromyographic activity24 and that an isolated con-
traction of the TAM causes the elevation of the bladder
neck in women without pelvic floor dysfunction13. On the
other hand, other authors8 believe that the PFM contraction
obtained from a TAM contraction is significantly smaller
and does not generate any significant changes in the genital
hiatus area when compared to a direct PFM contraction, in
women with pelvic organ prolapse.
The preliminary results of our study showed that the

bladder neck position, genital hiatus area and puborectalis
muscle thickness showed a significant difference between
rest and PFM maximal voluntary contraction. In contrast,
during the TAM maximal voluntary contraction, only the
puborectalis muscle thickness presented a significant dif-
ference when compared to its value at rest. The other eval-
uated ultrasound parameters (bladder neck position and
genital hiatus area), in spite of having changes during the
TAM maximal voluntary contraction, did not result in sig-
nificant changes when compared to their values   at rest.
Based on these results, we can assume that puborectalis

muscle thickness increasing during the TAM maximal vol-
untary contraction reinforces the theory that there is a syn-
ergic and functional relationship between the PFM and
TAM9-12.
In contrast, the TAM maximal voluntary contraction was

not able to generate an effective PFM co-contraction so that
it could significantly reduce the genital hiatus area and ele-
vate the UVJ positioning, corroborating with the study of
Bø et al8. 
This is a considerably important factor, since the genital

hiatus area reduction can serve as a parameter to assess the
efficacy of a PFM contraction once that this reduction oc-
curs due to the shortening of their muscle fibers19.
Similarly, the TAM maximal voluntary contraction was al-
so not effective in raising the UVJ positioning, which is an
important process for maintaining urinary continence13.
Other authors23,25 reported that incontinent women have a
likely uncoordinated action between PFM and TAM, which
generates an increase in intra-abdominal pressure and con-
sequent urinary loss.
These preliminary results, indicated that is necessary to

continue the research to clarify whether TAM voluntary
contraction has an effect on the bladder neck position and
genital hiatus area in women with SUI, which allows pro-
moting evidence-based clinical practice.
As limitations of this study, we can mention the contrac-

tion time required for capturing the image and form the 3D
/ 4D volume in real time. Ten seconds, becomes too long,
considering that incontinent women usually have low PFM
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sustaining capacity. Faced with this issue, all the collec-
tions that would be incompatible should be excluded, al-
though we have not had any such cases so far.
PFM and TAM assessments were not simultaneously per-

formed as well, due to the used method’s limitation.
However, prior to evaluation, we confirmed the correct
contraction of the TAM through ultrasound. Thus, we are
sure that all participants were able to perform the appropri-
ate contraction for both assessed muscles.
We stress the need for new studies that compare the effect

of TAM contraction on both continent and incontinent wom-
en’s pelvic floor biometric parameters. Furthermore, we sug-
gest conducting randomized clinical trials evaluating the
TAM contraction effect on the PFM biometric parameters in
women with SUI, after conducting a TAM training protocol.
In conclusion, we verified that the PFM maximal volun-

tary contraction significantly changed all analyzed ultra-
sound parameters, compared with its measurements at rest.
In contrast, during TAM maximal voluntary contraction,
only the puborectalis muscle thickness increased signifi-
cantly, compared to its size at rest, without presenting any
significant effects on the bladder neck position and genital
hiatus area.
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