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This section in Pelviperineology Journal, aims to interview the outstanding clinicians and scientists that had a special impact on
the profession of Pelviperineology over the years.

Dr. Kees Waaldijk
Interviewers: Jacob Bornstein, Darren M. Gold, Pelviperineology
Dr. Kees Waaldijk is MD, PhD. He is one of the heroes in the fight against obstetric fistula. He is considered to be one of the most
experienced fistula surgeons in the world. He has performed tens of thousands of repair surgeries throughout his career.
Dr. Waaldijk is also a master trainer in the International Federation of Gynecology and Obstetrics (FIGO) surgeon training program,
and has trained hundreds of doctors, nurses, and midwives in obstetric fistula treatment. Dr. Waaldijk is committed to evidence-based
practices and documentation of results. In the present issue of Pelviperineology he publishes his terminology of obstetric fistulas.

Dr. Kees Waaldijk wearing the traditional Hausa dress. After working for 25 years in Hausa land, one of
his friends told him that he had to dress like the natives

• Dr. Kees Waaldijk, what is your background?
I was born in Amsterdam where I grew up, was schooled, and
studied medicine. Having finished my medical education, I
joined the army on a compulsory basis. Having served my
time, I prepared myself to work in Africa with a postgraduate
course in tropical medicine and further training in surgery
and obstetrics and gynecology as required. Then, after further

training in leprosy in Ethiopia, I moved to Kenya where I worked
in a coastal district hospital as the only medical officer of health,
with nine highly trained medical assistants for a population of
some 250,000 persons, for 2.5 years, for all health aspects, with
a special assignment on leprosy and tuberculosis. During these
2.5 years, I performed quite a number of surgical, but especially
obstetric and gynecologic procedures. Returning to Holland for
the secondary schooling of my children, I started a residency
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training in obstetrics/gynecology which I resigned as I did not
want to concentrate on that specialty alone for the rest of my life.
I then moved to Germany to complete my training in surgery
and traumatology and worked as senior physician in surgery
for some eight years, where I obtained ample experience in all
kinds of surgery and traumatology, including colorectal, thyroid,
breast and some vascular procedures, including implantation of
dual chamber cardiac pacemakers, all types of osteosynthesis
and intensive care with parenteral nutrition. During this period,
I spent six months as a military surgeon in the largest Cambodian
refugee camp in Thailand where I witnessed the direct and
long-term effects of conventional warfare. Eventually, I went to
northern Nigeria for a leprosy control and care project where I
met my destiny.

• How did you end up taking care of obstetric fistulas?
Actually, we found each other. Since there was no specialist
obstetrician and gynecologist available in the whole of Katsina
province, I went three times a day - morning, afternoon, and late
night, to help in the maternity unit in Katsina town, in addition
to working with leprosy patients. The worst cases I saw there
were ten maternal deaths, 40 stillborn children and 15 internal
version and podalic extractions because of a delayed labor with
an arm prolapse for one week. I was approached by the staff
to see if I could care for obstetric fistula patients. Although
I had never performed a fistula repair, I had lots of surgical
experience. I successfully operated on one fistula and then it
continued. In the small leprosy hospital, I did my repairs in the
morning and my leprosy field work in the afternoon, visiting 175
leprosy clinics where we asked if there were any obstetric fistulas
as these should come to the hospital. The first 500 patients
operated on, were treated in the same female ward and beds
as the female leprosy patients, until we were able to construct a
postoperative ward.

• What motivated you to continue your work with fistula
patients?
From the time I was 12 years old there was only one thing in
my mind: I wanted to become a surgeon and to help people in
a developing country. Life is suffering, but some do suffer more
than others. My drive was, is and will always be, to lessen the
suffering within my possibilities in a professional way, out of
compassion since we all have to die, but all of us do not have
to suffer.

A 15-year-old girl supporting herself with home made crunches. She
presented with a fistula and could not stand or walk due to the enormous
obstetric trauma resulting from a prolonged obstructed labour. Dr. Kees
Waaldijk had to wait for two months before she could be operated upon.
Following surgery, she recovered completely, became dry and could walk
normally. (The patient gave consent for publication of her photograph)

of laissez-faire, of doing nothing for 3 months; The active
immediate management is highly effective and will prevent the
woman from becoming an outcast.

• What prepared you to become top notch in your field?

• What is your main achievement?

Honestly, nothing, I never thought I would write a scientific

The immediate management of a fistula by inserting a urinary
catheter and/or early closure instead of the previous approach

article not to mention geting a PhD degree; it just evolved over
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time along with an accumulation of enormous experience with
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data including operation reports and follow up by an oil lamp
and then later on, evaluating if what I was doing was OK or not;
the high numbers were a curse since there was no time to think,
but also a blessing, as they gave me a quick answer.

• Looking backwards would you have done anything
differently?
I feel privileged that I am allowed to do all these positive
reconstructive works, that I found in life what I was looking for
- though I never knew what I was looking for… and that my
work became my hobby. I achieved far more than I ever thought.
However, I discovered everything myself the hard way; yes, the
life of an obstetric fistula surgeon is not easy.
The damage to that metal bed is due the uncontrollable leaking of urine by
the patients who have been sleeping on it; this depicts the aggressiveness
of the urine

the management of obstetric trauma, including the obstetric
fistulas in all its forms.

• How did you proceed to determine what was the scientific
truth?
I am still in a learning process, since the scientific truth of
yesterday is not the scientific truth of today, which will not be
the scientific truth of tomorrow.

• What did you first notice that alerted you that our current
understanding of the subject was incorrect?
At an early state I noticed that the fistula was part of a far greater
extensive obstetric trauma and that it could only be solved by a
holistic reconstruction of the functional pelvic anatomy instead
of concentrating on only closing the fistula.

• Can you quote the main publications that reflect your
achievements?
All my annual evaluation reports and my series “obstetric trauma
surgery; art and science”. It includes so far 30 books, where I
try to explain the obstetric trauma in relation to the functional
pelvis anatomy, the characteristics of the enormous variety of
trauma, the mechanism of action, and a step-by-step approach
how to deal with these defects, in a systematic way. I directed it
for a greater public in order to contribute, to lessen the suffering
of the unfortunate women.

• Any advice to new physicians in the field?
Do your best to get your own insight and your own experience.
Be honest to yourself about your own performance. This is how I
performed in the most complicated challenge I ever encountered
with obstetric trauma/fistula reconstructive surgery.

• How did you know that you were right with your new
approach?
I am a documentation freak; even though for years I did not
have electricity, I hammered out on an old typewriter all the
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Urinary incontinence during sexual intercourse
BOGDAN GEORGE ILEANA,

RENATA CIOBANU,

TRAIAN ENACHE

Prof Dr Panait Sarbu Obstetrics and Gynaecology Hospital, Bucharest, Romania

ABSTRACT
In the present review, based on the literature data search, we suggest the urinary incontinence during sexual intercourse is an under-reported
disorder among women with urinary incontinence. Urinary incontinence during sexual intercourse is defined as “complaint of involuntary
loss of urine during coitus” according to the International Urogynecological Association and the International Continence Society in 2010.
This review was conducted by screening and gathering results of research papers from PubMed and Medscape. External sources were not
used. Relevant studies were searched by using keywords: urinary leakage during sexual intercourse, coital incontinence, urinary incontinence
during sexual intercourse, female urinary incontinence during intercourse.
In PubMed we found 14 articles of which 8 included only an abstract. In Medscape we have found 1 article. In the end only six articles were
appropriate for analysis.
Finally, based on literature screening we find that, the prevalence of coital incontinence in women with urinary incontinence was high. We
sustain the fact that urinary incontinence during sexual intercourse is a disease that can affect sexual life and is under-reported.
Keywords: Urinary incontinence; urinary continence; coital urinary incontinence; female urinary incontinence during intercourse

INTRODUCTION
Urinary incontinence during sexual intercourse is an under
reported disorder among women with urinary incontinence.
That is a common, but under-reported symptom that adversely
affects sexually-active women.1,2
Coital incontinence deserves particular focus as it is often
directly associated with sexual dysfunction. Women can have
urine leakage either during sexual activity, or when having
an orgasm, or with both. Sexual stimulation can put pressure
on the bladder or on the urethra. When combined with
weakened pelvic floor muscles, this pressure can lead of stress
incontinence. Urine leakage during orgasm, is often because of
bladder spasm.1-3

Coital incontinence during penetration may be due to the
alteration of the urethrovesical angle and elevation of the bladder
neck by the erect penis during moments of increased intraabdominal pressure. The mechanism of urinary incontinence
during orgasm is unclear. It is postulated that penile stimulation
of the nerve rich area of the bladder base and trigone may
trigger detrusor overactivity in those with severe overactive
bladder. Alternately, stimulation of the vanilloid receptors in this
area, which are reportedly increased in density in patients with
urgency, may trigger detrusor contractions.3-5
Female ejaculation may also cause some women to experience an
expelling of fluid at orgasm. Some researchers claim that it’s only
urine that is expelled, but others consider that the paraurethral
glands create a fluid that is excreted during orgasm.2,4,6

Address for Correspondence: Traian Enache, Prof Dr Panait Sarbu” Obstetrics and Gynaecology Hospital, Bucharest, Romania
E-mail: dr.traianenache@gmail.com ORCID ID: orcid.org/0000-0002-3585-2946
Received: 14 February 2021 Accepted: 14 April 2021
©Copyright 2021 by the International Society for Pelviperineology / Pelviperineology published by Galenos Publishing House.
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The paraurethral glands, also known as the Skene’s glands, come
together in a cluster at the outside opening of a woman’s urethra.
They produce a clear or whitish fluid. This fluid may also
serve to moisten both the urethra and the tissue surrounding
the vagina.1,2,6
The tissue surrounding the paraurethral glands is adhered to
the vagina and clitoris, and these glands can be stimulated
through the vagina. Some people believe this is the controversial
G-spot, or the erotic zone that is said to yield greater arousal and
stronger orgasms.1,2,6
Risk factors for coital incontinence include severity of
incontinence, obesity, parity, and anterior and posterior vaginal
wall prolapse. The severity of the coital incontinence may be
associated with the degree of sexual dysfunction.1,4,6
Several high level, large trials support the idea that pelvic floor
muscle training can significantly decrease urinary-related sexual
problems as well as improve sexual physiological response in the
areas of desire, arousal, lubrication, orgasm, and satisfaction.
These improvements may be correlated to increased pelvic
muscle strength. Coital urinary incontinence was found to
be improved with muscle training. Pelvic muscle training, in
combination with biofeedback and occasionally transvaginal
electrical stimulation, is also used to treat urgency urinary
incontinence. The effect on sexual function in this population
has not been extensively studied, and involves mostly small case
series.2,6

Materials and methods
Literature search
This systematic review was conducted by screening and gathering
results of research papers from literature search in PubMed
database and Medscape database. External sources were not
used. Relevant studies were searched by using keywords: urinary
incontinence during sexual intercourse, coital incontinence,
coital urinary incontinence.

Data extraction
We gathered all of full text articles that met inclusion criteria.
The results from six research articles that are relevant to this
review were analysed.

Results
Study characteristics
We found six articles from PubMed and Medscape, we select
articles only in English language and excluded articles with the
texts in French and Spanish.

In the study of Grzybowska ME and Wydra DG3 coital incontinence
was reported in 65.35% on women. The frequency of coital
incontinence was correlated with lower educational level and
higher body mass index. In that article the authors concluded
that women with coital incontinence were significantly more
likely to admit that fear of incontinence or fear of embarrassment
restricted their sexual activity.
Another study1 involved 505 sexually active women which
were consulted about the experience of coital incontinence.
Of these women 56% had coital incontinence. The prevalence
of coital intercourse in urinary incontinent women was
high. Coital incontinence in these women was associated with
abnormal urodynamic diagnosis and urethral dysfunction.
Another study5, involved 1,041 women and 53.8% had coital
urinary incontinence. From all of these 8% had coital urinary
incontinence at penetration, 35% during intercourse, 9% at
orgasm, and 48% during a combination of these.
Table 1. Incidence of CUI in articles reviewed
Article

Patients

Percent

Mean age

1

505

56%

-

2

Reports about CUI between
1970-2008

10-27 %

53.4

3

97

63.35 %

-

4

Included 26 articles between
1979-2016

24-66 %

-

5

1,041

53.8 %

52.4

6

A database of women with
CUI between 1991-2009

11.8%

45.3

CUI: Coital urinary incontinence

Discussion
The etiology and pathophysiological mechanism underlying the
occurrence of coital urinary incontinence have proven to be
complex.
In our review of six articles the mean age of appearance was
between 45 and 53 years.
Coital urinary incontinence is a complex pathology with a strong
negative impact on patients’ quality of life. Current studies show
a delay in establishing the diagnosis worldwide since the onset
of symptoms.
Another purpose of this review was to quantify the percentage of
patients who reported coital urinary incontinence. Some studies
report prevalence of 11.8%, while other studies report results of
over 63%.
In the future, these patients with this specific symptomatology
might benefit from therapy (even surgery). This aim is to identify
65
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correctly the population affected, and of course to perform a
complete exam, in order to assess the exact pelvic floor disorder
responsible for that condition.

Limitations and future suggestions
The limitation of our study is its low number of articles referring
to urinary incontinence during sexual intercourse.

CONCLUSION
In the present review the prevalence of coital incontinence in
urinary incontinent women was high, studies reported high
percentage of coital urinary incontinence. We conclude that the
disease is under-reported. It can be an embarrassing problem
that may lead to reduced sexual desire, reduced ability to
achieve an orgasm, and may even be harmful to a relationship,
this issue is difficult to understand and research. In fact, it is an
underestimated clinical problem.

Contributions
Concept: B.G.I., R.C., T.E., Design: B.G.I., R.C., T.E., Data Collection
or Processing: B.G.I., R.C., T.E., Analysis or Interpretation: B.G.I.,
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Pelvic floor muscle group therapy for the treatment of urinary
incontinence during pregnancy and post-partum:
a randomized controlled trial
HEIDI F.A. MOOSSDORFF-STEINHAUSER1, BARY C.M. BERGHMANS2,
ESTHER M.J. BOLS1
1Department

MARC E.A. SPAANDERMAN3,

of Epidemiology, Medicine and Life Sciences, Care and Public Health Research Institute (CAPHRI), Maastricht University Faculty of Health,
The Netherlands
2Maastricht University Medical Centre (MUMC+), Pelvic Care Center, CAPHRI, Maastricht, The Netherlands
3Department of Obstetrics and Gynaecology, Maastricht University Medical Centre (MUMC+), Maastricht, The Netherlands

ABSTRACT
Objective: Pelvic Floor Muscle Group Therapy (PFMGT) is an effective treatment option in the general population. However, the effect of

therapy during pregnancy and shortly thereafter is unclear. Therefore, this study investigates the effect of PFMGT in peri-partum women with
UI compared to care-as-usual.
Materials and Methods: Two randomized controlled trials: study 1: pregnant women and study 2: 6 weeks post-partum women, were performed.

The primary outcome was UI severity based on the International Consultation on Incontinence Questionnaire-Urinary Incontinence Short
form (ICIQ-UI SF). Secondary outcomes were the Global Impression of Severity (GPE) measuring patient’s self-reported improvement and the
Incontinence Impact Questionnaire-7 (IIQ-7), measuring UI impact. Descriptive and univariate analysis were reported and the non-parametric
Mann-Whitney U test was used to compare differences between groups.
Results: Inclusion numbers could not be met, and therefore all women received individual Pelvic floor muscles training (PFMT). Study 1

showed no significant results regarding the prevalence of UI (ICIQ-UI SF), GPE and IIQ-7 at any measurement moment. As compared to
baseline, study 2 showed a significant improvement for prevalence of UI and impact of UI at 4 months post-partum, however there was no
significant difference between groups at other measurement moments. Significant subjective improvement was seen at 4th and 9th months
post-partum, in favor of the PFMT group (p=0.02).
Conclusion: PFMT, started after childbirth, demonstrated improved UI and quality of life with a lower number of complaints at the 4 months
post-partum assessment. However, the full potential of effectiveness of PFMT could not be established due to insufficient inclusions.
Keywords: Pelvic floor muscle group therapy; physical therapy; post-partum; pregnancy; pre-partum; urinary incontinence
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INTRODUCTION

Participants

Urinary incontinence (UI) is the complaint of involuntary loss
of urine.1 The reported overall prevalence of UI varies between
25 and 46.4%.2,3 Stress urinary incontinence (SUI), the complaint
of involuntary loss of urine on effort or physical exertion or on
sneezing or coughing,1 is the most prevalent type among peripartum women.2-4 During pregnancy prevalence of UI is reported
between 9 and 75%, and post-partum between 10 and 63%.5-8 UI
reduces quality of life (QoL) but nonetheless, many women tend
to accept their problems because they are embarrassed, think it
is normal and will diminish by itself.8-10

The women were recruited in the southern part of The Netherlands
between December 1st 2017 and August 1st 2019 by midwives and
physicians (case managers). Women were included if they met
amongst others the following criteria: (1) ≥18 years, (2) UI (stress
or mixed with predominant SUI factor, according to Haylen et
al.22), and (3) a score of >3 on the International Consultation
on Incontinence Questionnaire-Urinary Incontinence Short
Form (ICIQ-UI SF).23 Exclusion criteria included: (1) UI prior to
first pregnancy, still existing during pregnancy, (2) high-risk
pregnancy, resulting in a contra-indication for performing
intensive PFMT (e.g., placenta praevia, vaginal blood loss,
preterm uterine contractions), (3) suffering from significant
exercise limitations or co-morbidities (physical or psychological)
that would restrain a woman from participation in the group
therapy. A full description of inclusion and exclusion criteria is
published elsewhere.21

The development of UI peri-partum might be due to several
reasons, including childbirth or physiological weight gain
resulting in an increase of intra-abdominal pressure transmitted
to the bladder and bladder neck, leading to urethral mobility
and pelvic floor muscles (PFM) activity problems.11-13 The PFMs
of women with UI during pregnancy are weaker and thinner.14
PFM training (PFMT) aims to improve the supportive system
and is a first-line treatment option for UI.15,16 As the costs for
healthcare are rising, it is important to provide cost-effective
therapies.17 PFMT can be provided as individual, but also as
group therapy (PFMGT). PFMGT appeared to be equally effective
in the treatment of UI in women in the general or older
population.18,19 A recent Cochrane systematic review concluded
that it is uncertain whether PFMT is an effective treatment
option for women with UI during pregnancy and post-partum.20
Also, information on cost-effectiveness of PFMT and long-term
effects is lacking.20
Therefore, the primary aim of this study was to investigate
whether a structured assessment and treatment program of
intensive, supervised PFMGT, including a home maintenance
program, reduces 18 months post-partum UI severity (frequency,
amount, and impact) compared to care-as usual (CAU) in adult
pregnant (study 1) and post-partum women with SUI (study 2).
The secondary aim was to investigate whether PFMGT is costeffective compared to CAU.

MATERIALS AND METHODS
Study design
In two randomized controlled multicenter trials, PFMGT
(intervention group) was compared to CAU (control group).
The two studies were registered as one trial in The Netherlands
National Trial Register (NTR5971). The Medical Ethics Committee
(METC) of the Maastricht University Medical Center (MUMC+)
has approved study 1 (METC162038) and study 2 (METC162051).
The ethics boards of the participating four hospitals, Zuyderland
Medical Center (two locations), Laurentius hospital and Maxima
Medical Center, approved the trial, indicating also coverage for
13 local midwifery practices. The study protocol was published
previously.21
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Randomization and blinding
During a regular planned consultation with their case manager,
women meeting the eligibility criteria and interested to
participate, received a short vaginal examination to check the
ability to contract the PFMs. The candidate participant received
an email with a link to the electronic baseline questionnaire
after signing the informed consent. Once the questionnaires
were completed, blocked randomisation was done by a
computer-generated sequence in a 1:1 ratio on patient and
location level. Allocation in blocks of four was concealed and
done using a central computer. Participants in the intervention
group, who could not contract their PFMs correctly, were referred
to a specialized (pelvic) physical therapist (PT) for individual
instruction before joining PFMGT (Figure 1).
The participants, specialized PT and coordinating researcher
could not be blinded. However, once the participant completed
the questionnaires, they were blocked from making alterations.
Before the statistical analyses all participants were appointed a
new study number for which the coordinating researcher was
blinded. Therefore, analyses were done blinded for treatment
allocation.

Intervention
The intervention was provided by one specialized PT in every
region. In Netherlands, pelvic PT is a specialisation within the
field of physical therapy and has its own registration in order
to guarantee quality.24 The specialized PT’s were instructed on
the PFMGT protocol which consisted of eight once weekly PFMGT
sessions of 60 minutes each. Pregnant and post-partum women
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could participate as soon as they were randomized in the same
intervention group, with a maximum of four per group.
The intervention included instructions on pelvic floor anatomy
and how to contract, relax and train the PFMs correctly in
combination with general physical exercises with a strong focus

on self-management. The PFMGT protocol has been published
previously.21 The women in the intervention group received a
mApp (iPelvis),25 which is an application with individualized
pelvic PT exercises to reinforce adherence to and compliance
with a home maintenance program.

Figure 1. Flowchart study 1
T: measurement, wks: weeks, mos: months, N: number, PFMGT: pelvic floor muscle group therapy
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Care-as-usual

RESULTS

Participants in the CAU group received regular advice from their
case managers and were free to participate in any pregnancyrelated course or visit a health care professional for their UI.

Recruitment took place between 01.06.2017 and 01.08.2019.

Measurements

In study 1, 59 women were eligible for participation, of which
24 women were randomized (intervention group=11, control
group=13) (Figure 1). Four participants completed the study
(Figure 1). In study 2, 116 women were eligible of which 23 were
randomized (intervention group=10, control group=13), 14
participants completed the study (Figure 2). Characteristics of
the participants for study 1 and 2 are shown in Table 1.

Besides the measurement of the baseline characteristics in
both studies the women were asked to fill in the questionnaires
multiple times (Figure 1 and 2).

Primary outcome measure
The primary outcome is based on the ICIQ-UI SF. This is a validated
brief (four questions) measure for evaluating the frequency,
severity and impact on QoL of UI.26 The total score ranges from
0 (not affected) to 21 (severely affected). The questionnaire is
translated in Dutch.27 Therapy success is defined as absence of
UI or change from baseline of at least three points on the ICIQ-UI
SF at 18 months post-partum.28

Secondary outcome measures
The Patient Global Impression of Severity (GPE) questionnaire
was used to assess the patients’ self-reported improvement.29 It
is a reliable scale for incontinence, consisting of one question
and seven response options ranging from very much improved
to very much deterioration.30,31
The validated Incontinence Impact Questionnaire-7 (IIQ-7) was
used to determine the UI impact on four domains: mobility,
physical functioning, emotional health and embarrassment.32
The total score ranges from 0 to 100, 0 meaning no impact and
100 extreme impact.

Sample size
The total sample size estimate for study 1 was 150, and study 2
was 90. These numbers are based on a significance level of 0.05,
a power of 90%, and a 20% drop-out rate. Further justification
has been described elsewhere.21

Statistical analysis
The Consolidated Standards of Reporting Trials (CONSORT)
statement was followed for reporting the trial.33 Data was
analysed according to the intention-to-treat principle.
Descriptive and univariate analysis were reported as means
and standard deviations or 95% confidence intervals. The
non-parametric Mann-Whitney U test was performed to
compare differences between the two groups. A p-value <0.05
is considered to be statistically significant. Data analyses are
carried out using IBM SPSS Statistics for Windows, version 25.0
(IBM Corp., Armonk, N.Y., USA).
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Participants

Outcomes
The results are based on individual PFMT instead of PFMGT,
as groups did not fill sufficiently (therefore, from this point
on the term PFMT will be used). However, the original PFMGT
protocol was followed. Study 1 showed no statistically significant
differences between groups at any point regarding the ICIQ-UI
SF total score, GPE and IIQ-7 (Table 2), although both groups
showed improvements on all outcomes post-intervention.
In study 2, the intervention group improved significantly
compared to the control group (p=0.012) at four months postpartum with regard to the ICIQ-UI SF score of (p=0.012) and IIQ-7
(p=0.04). Moreover, the GPE of the intervention group improved
significantly at T1 and T2 (p=0.02). T3 showed no statistically
significant difference between groups (Table 2).
The mean number of days per week the participants performed
PFM exercises during the eighth week PFMGT was 5.9 (median
6.0) and 5.0 (median 5.3) in study 1 and 2, respectively.
Cost-effectiveness outcomes have not been calculated because
both studies were underpowered.

DISCUSSION
The cost-effectiveness of PFMT, for pregnant (study 1) and postpartum women (study 2) with SUI could not be established as
planned, due to the small number of included women in both
studies. As a consequence of the small numbers, all women in
the intervention group received individual PFMT. Therefore, the
reported results should be interpreted with great caution and
no conclusions regarding the original hypothesis can be made.
PFMT started during pregnancy showed no significant results
regarding the effect on UI, impact, and self-perceived impression
of severity of symptoms at any point. This is in line with a
recent Cochrane systematic review, reporting no evidence of
the treatment effect of PFMT on UI in late pregnancy.20 Most
likely our findings must be explained by the fact the study is
underpowered. In addition, during pregnancy the continence
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Figure 2. Flowchart study 2
T: measurement, wks: weeks, mos: months, PFMGT: pelvic floor muscle group therapy
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mechanism is challenged by a multitude of factors of which
some are non-modifiable. Physiological weight gain,2 and
changes in the neuromuscular function of the urethral sphincter
are considered examples of non-modifiable factors.34 However,
PFMT in the general female population is a proven effective
intervention.35

PFMT post-partum revealed a positive effect directly after PFMT
regarding UI, impact and self-perceived impression of severity.
However, this effect was not maintained at later follow-up,
except for subjective improvement. Although this study focused
on adherence strategies for PFMT, the effect did not last.

Table 1. Participants’ characteristics
Study 1 n (%)
I (11)

C (13)

Total (24)

I (10)

C (13)

Total (23)

32.1 (24-38)

32.9 (23-42)

32.5 (23-42)

32.3 (27-37)

30.2 (24-37)

31.0 (24-37)

Secondary

4 (36.4)

4 (30.8)

8 (33.3)

3 (30.0)

5 (38.5)

8 (34.8)

Tertiary

7 (63.6)

9 (69.2)

16 (66.7)

7 (70.0)

8 (61.5)

15 (65.2)

0

4 (36.4)

4 (30.8)

8 (33.3)

-

-

-

Age (mean, range)
Education
Parity

Study 2 n (%)

1

7 (63.6)

7 (53.8)

14 (58.3)

2 (20.0)

5 (38.5)

7

≥2

0 (0)

2 (15.4)

2 (4.2)

1 (10.0)

1 (7.7)

2

7

7

14

Missing
n: number, I: intervention group, C: control group

Table 2. Results ICIQ-UI SF, GPE and IIQ-7

Study 1

Baseline
12-26 weeks gestation

T1

I (11)

I (4)

C (13)

T (24)

T2
34 weeks gestation

6 months post-partum

T (16)

I (4)

C (11)

T (15)

I (3)

C (10)

T (13)

8.6
(3.8)
(4-14)

8.1
(3.5)
(4-14)
p=0.46

6.8
(2.2)
(4-9)

6.1
(3.9)
(0-11)

6.3 (3.5)
(0-11)
p=0.84

7.3 (1.5)
(6-9)

5.9
(3.8)
(0-11)

6.2
(3.4)
(0-11)
p=0.67

3.5
(0.5)

3.2
(1.5)
p=0.10

2.8
(1.7)

2.6
(1.5)

2.7 (1.5)
p=0.89

3.3 (1.5)

2.9
(1.1)

3.0
(1.2)
p=0.66

13.1
15.9
p=0.95
(0-19.0) (0-57.1)

10.7
(0-28.5)

9.9
p=0.74
(0-38.1)

7.9
(0-14.3)

4.8
(0-23.8)

p=0.40

4 months post-partum

9 months post-partum

18 months post-partum

ICIQ-U1 SF
(range 0-21)

11.2 (2.0)
(8-14)

9.5
(3.2)
(5-15)

GPE
(range: 1-7)

-

-

-

IIQ-7
(range: 0 100 )

14.3
(0-57.1)

16.8
p=0.84
(0-57.1)

Study 2

6 weeks post-partum

C (12)

10.3
6.8
(2.8)
(2.2)
(5-15)
Ø (4-9)
p=0.17

Baseline
6 weeks post-partum

T3

2.3
(0.3)

I (10)

C (13)

T (23)

I (8)

C (12)

T (20)

I (5)

C (11)

T (16)

I (6)

C (8)

T (14)

ICIQ-U1 SF
(range:
0-21)

8.3
(1.9)
(5-11)

8.6
(2.5)
(6-13)

8.5
(2.2)
(5-13)
p=0.88

5.3
(3.0)
(0-11)

8.7
(2.9)
(5-13)

7.2
4.2
(3.3)
(2.6)
(0-13)
(1-8)
p=0.01*

7.5
(3.8)
(0-13)

6.4 (3.7)
(0-13)
p=0.09

4.3
(5.2)
(0-13)

8.4
(3.6)
(1-12)

6.6
(4.7)
(0-13)
p=0.14

GPE
(range: 1-7)

-

-

-

2.3
(0.89)

3.3
(0.99)

2.90
2.00
(1.07)
(0.71)
p=0.02*

3.55
(1.21)

3.06
2.0
(1.29)
(1.55)
p=0.02*

3.63
(1.30)

2.93
(1.59)
p=0.08

IIQ-7
(range: 0 100)

14.3
(0-38.1)

19.1
p=0.90
(0-57.1)

18.5
(0-47.6)

p=0.09

6.0
23.0
13.3
p=0.04*
(0-19.1) (0-57.1)
(0-47.6)

20.3
p=.32
(0-66.7)

7.1
(0-33.3)

I: Intervention group, C: Control group; T: Total group, T1: Follow-up 1; T2: Follow-up 2; T3: Follow-up 3; T4: Follow-up 4; ICIQ-UI SF: International
Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form; GPE: Global perceived effect; IIQ-7: Incontinence Impact Questionnaire-7;
*: significant, Ø: between groups.
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We anticipated no major problems in recruiting the necessary
number of participants for both studies due to a number of
reasons. Firstly, the recruitment was done by case managers
covering the majority of maternal care (pre- and post-partum
care) in the southern part of The Netherlands, in which over
8,500 babies were born in 2019.17 Secondly, high prevalence
rates of SUI during pregnancy and post-partum are reported
in numerous studies and thirdly,6-8 other studies on PFMT
peri-partum in northern Europe reported high inclusion and
participation rates.36 Nonetheless, recruitment proved to be
problematic.
In order to improve the number of inclusions several alterations
to the eligibility criteria of the study were proposed and granted.
The changes were: 1. inclusion of all women regardless of
parity instead of only primigravid and primiparous women. 2.
extending the inclusion period from 12 to 20 weeks up to 26
weeks of gestation. Other strategies to improve the inclusion
rate were: regular presentations in the participating hospitals,
visits to midwifery practices, attending clinics and regular phone
conversations with midwifes and research assistants of the
hospitals. Also, a monthly newsletter informing the healthcare
professionals was sent.
Several factors might explain the disappointing inclusion
numbers, which might also be useful for other researchers in
the field to plan their studies or optimize their recruitment
strategies. Firstly, our studies were so called ‘efficiency studies’
in which two different treatments are compared with regard to
effect and financial costs, with the objective to discourage use of
inefficient interventions.37 Due to this design, participants were
only allowed to be included by a case manager like a midwife
or obstetrician, which might have influenced the disappointing
inclusion numbers. In the study of Mørkved et al.36 on the effect
of PFMT to prevent UI during pregnancy, all women were asked to
participate through a letter which they received in combination
with the invitation for their standard appointment with their
case manager. Secondly, a standard question on UI is lacking in
electronic patient following systems in The Netherlands for case
managers reporting peri-partum care. This digital reminder to
ask for UI might have influenced the inclusion numbers. Thirdly,
case managers involved in these studies mentioned their lack
of attention as a major barrier to recruit participants together
with lack of time and a difficult to implement protocol in
usual clinical practice. These are well known barriers in clinical
research.38,39 Moreover, the case managers also mentioned that
the standard internal assessment of the PFM in the protocol was
a barrier due to lack of time. The number of drop-outs in study
1, once randomized, and in the initial inclusion phase in study
2, can be explained by known barriers for patient participation

like inconvenience due to extra appointments, travel problems,
costs and a preference for a specific study arm.
Fourth, the sample size calculation for both studies was based on
reported high UI prevalence numbers. However, the experienced
bother was not taken into account. This might have resulted in
an overestimation of the crude prevalence of UI, because level
of experienced bother is associated with help-seeking behavior.40
Our result regarding PFMT post-partum may justify and
therefore support the recommendation of Woodley et al.20 for
the development of a new RCT on this subject. However, it is
advisable to recruit women through for instance (social) media
because questions on UI are not standardly asked by health care
professionals.41
Strengths of this study include that the intervention offered in
both studies is protocol- and evidence based and the ability to
contract the PFM is checked.21 Women who did not know how to
contract the PFM received an individual session by a specialized
PT in order to learn how to contract and relax, before joining
PFMT; in addition to the protocol has a strong emphasis on
adherence with the use of a mApp. A mApp has shown to have a
beneficial effect on adherence.42,43 The original design includes a
long follow-up period and cost-effectiveness calculation.
In conclusion, PFMT, started post-partum, demonstrated
statistically significant improvements in UI and QoL with a lower
number of complaints at the 4 months post-partum assessment.
However, the full potential of effectiveness of PFMGT could not
be established due to insufficient inclusions, the latter most
likely due to accepted bother from UI rather than the presence
of UI itself.
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ABSTRACT
Objective: Apical compartment prolapse affects the day-to-day activities while decreasing the quality of life of affected women. With better

anatomical understanding of the supports of pelvic organs and increasing life expectancy of women, reconstructive pelvic surgeries may be
offered to all. Restoration of anatomical positions of displaced pelvic organs can be achieved either by open abdominal, laparoscopic or
vaginal suspension procedures.
The aim of the study was to assess the perioperative and short term (6–24 months) post-operative success rates, complications and subjective
satisfaction of women undergoing apical prolapse surgery by abdominal sacrohysteropexy for uterine prolapse and sacrocolpopexy for vault
prolapse.
Materials and Methods: A prospective observational study of 41 patients who underwent abdominal mesh surgery for apical prolapse, during

2016–2018, in a tertiary hospital of eastern India. These patients were followed up for over a 2 years period, to assess the outcome measures.
Results: Mean follow up of patients was 18.3 months with apical success rates (defined as Pelvic Organ Prolapse Quantifications System

staging of 0/1 post-surgery) of 100% (mean point C -6.55 and mean point D - 8.8). Intraoperative complications encountered were bladder
injury and hemorrhage. No mesh complications occurred during the study period. A significant reduction in the subjective scores of vaginal
symptoms, sexual wellbeing and quality of life was also noted in study participants.
Conclusion: Abdominal sacrocolpopexy and sacrohysteropexy showed excellent anatomical success rates as per results of this study. They
provide optimum apical support with a good functional outcome for patients with vaginal apical prolapse.
Keywords: Apical prolapse; sacrocolpopexy; abdominal; mesh

INTRODUCTION
Pelvic organ prolapse (POP) is the descent of one or more of
the pelvic structures (bladder, uterus, bowel) from their normal

anatomic location towards or through the vaginal opening.
Most often POP requires surgical treatment. Women have an
11 percent chance of undergoing surgery for POP by 80 years
of age.1,2 Women of all ages may be affected, although pelvic

Address for Correspondence: Monika Anant, Department of Obstetrics Gynaecology, All India Institute of Medical Sciences-Patna, Patna, India
E-mail: drmonika.anant@gmail.com ORCID ID: orcid.org/0000-0001-7957-379X
Received: 08 February 2021 Accepted: 15 April 2021
©Copyright 2021 by the International Society for Pelviperineology / Pelviperineology published by Galenos Publishing House.

76

Pelviperineology 2021;40(2):76-82

Anant et al. Surgical and patient related Outcomes of mesh surgeries used for apical prolapse

organ prolapse is more common in older women. The etiology
is multifactorial resulting in the loss of pelvic support by either a
direct injury to the levator ani muscle forming the pelvic basin or
neurologic injury to pudendal nerves during vaginal childbirth.
Previous hysterectomy for POP and an increased intra-abdominal
pressure from chronic coughing, straining with constipation, or
repeated heavy weight lifting are the contributory factors.
Apical compartment prolapse occurs when the vaginal cuff/
apex of hysterectomised patients descends down or out through
the vagina. This may or may not be associated with anterior
(cystocele, urethrocele) or posterior vaginal wall (enterocoele,
rectocele) prolapse. Vaginal vault prolapse is defined as the
descent of the vaginal cuff below a point that is 2 cm less than
the total vaginal length above the plane of the hymen by the
International Continence Society.3 Urinary, anorectal, and coital
dysfunction may be associated with the prolapse and can affect
a women’s quality of life negatively.4
Surgical options for vault prolapse are reconstructive and
obliterative. Abdominal (sacrocolpopexy) and vaginal
[sacrospinous fixation (SSF)] are commonly performed
reconstructive procedures. In abdominal sacrocolpopexy (ASCP),
whether open (OSCP) or laparoscopic (LSCP), a graft material
is attached between the vagina and sacrum, supporting the
vagina, thereby restoring pelvic anatomy. ASCP is the most
durable operation for advanced POP and serves as the criterion
(gold) standard against which other operations are compared.5,6
However, data on long-term (5 to 10 years) durability of
sacrocolpopexy are limited as most studies have reported short
term outcomes.
For younger women with POP wishing to become pregnant again,
suspension of the uterus can be done by various routes and to
different pelvic structures. Operative procedures are ventral
hysteropexy (undersurface of the abdominal wall), transvaginal
uterosacral SSF, and laparoscopic uterine suspension by suturing
round ligaments to the rectus sheath. Sacrohysteropexy attaches
a mesh from anterior and posterior cervix at the level of the
isthmus to the anterior longitudinal ligament overlying the
sacrum retroperitoneally.
Most of the published literature on sacrocolpopexy and
sacrohysteropexy are retrospective studies where objective
anatomical and surgical outcomes have been dealt with.7 The
functional component (vaginal symptoms, sexual wellbeing) of
prolapse surgery has often been neglected. This article deals with
short term operative and anatomical outcome (6–24 months)
of open sacrocolpopexy and sacrohysteropexy along with the
subjective outcome of vaginal symptoms and sexual wellbeing
of females.

MATERIALS AND METHODS
A prospective observational study was undertaken at the
Department of Obstetrics and Gynaecology of a tertiary level
hospital after clearance from Institutional Ethics Committee (IEC/
AIIMS PAT/no: 92-2016 date: 22/8/2016). A total of 41 patients of
apical POP who underwent abdominal mesh surgery during the
study period of July 2016–June 2018, were evaluated for short
term (6–24 months) surgical outcomes. Subjective evaluation of
their vaginal symptoms, sexual wellbeing and overall quality of
life was also carried out at follow up.
Sacrocolpopexy was performed in patients in 32 women
presenting with vaginal vault prolapse. Abdominal
sacrohysteropexy was performed in nine patients desirous of
further childbearing or wishing to retain their uterus in ages
less than 35 years. Objective assessment of POP was done
using the pelvic organ prolapse quantification (POP-Q) scale at
preoperative for baseline and every postoperative visit (6 weeks,
6, 12, 18 and 24 months). Subjective assessment of Quality of life
(QOL) and postoperative subjective success was assessed using
the International Consultation on Incontinence Questionnaire
for Vaginal Symptoms (ICIQ-VS) at six months follow up visit.
After routine preoperative work-up and obtaining a written
informed consent, patients underwent open abdominal surgical
procedures of Sacro-hysteropexy and Sacro-colpopexy. Regional
anesthesia and modified lithotomy position for surgery were
used. Preoperative antibiotic prophylaxis was given to all
patients. Non-absorbable synthetic, porous, monofilament
polypropylene mesh was used for the fixation of the vault or
cervix to sacrum.
In sacrocolpopexy, the bladder was dissected down anteriorly
and the rectum was dissected down posteriorly and 5–6 cm area
of the vaginal vault bared. The two short arms of Y shaped mesh
was attached to vaginal vault by 2 rows of 3 sutures each. The
hysteropexy mesh was attached only posteriorly at the cervical
isthmic region over a 3–4 cm area with 3 rows of 2 sutures.
Posterior point fixation of the long arm of Y- mesh was done to
the anterior longitudinal ligament overlying the first or second
sacral vertebra (S1 or S2) after opening the retroperitoneum
between the right ureter and sigmoid colon. Routine closure
of the retroperitoneum over the mesh was later carried out in
all cases. Concomitant repair of pelvic floor defects, if any, was
performed vaginally. Bilateral tubal ligation was performed in
cases of sacrohysteropexy where no further childbearing was
intended. The routine postoperative care was given and most
patients were discharged on the seventh postoperative day
after stitch removal. Patients were instructed to avoid strenuous
activity, heavyweights lifting, straining on stools and to abstain
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from sexual activity immediately postoperative period (6 weeks).
Perioperative and postoperative complications were documented
in the predesigned proforma for the study. First, follow-up of
patients was done at six weeks and thereafter at 6th–12th months
and at 12th–24th months post-procedure to assess surgical success
and patient satisfaction. For the study, short term success of SCP
was defined as Stage 0 or stage 1 apical prolapse on clinical
examination (objective). Subjective assessment for vaginal
symptoms, sexual wellbeing, and overall quality of life was done
at six weeks visit. The questionnaire (ICIQ-VS questionnaire)
was filled up at the 6 month follow up visit of all patients. We
enquired about vaginal bulge symptoms, soreness, pain, dry
sensation of vagina, coitus related problems like effect on sex
life and relationship with the partner and any interference in
everyday life due to vaginal symptoms. A set of 14 questions
with answers scored from 0–10 was used. The questionnaire
included questions on dragging pain, soreness, dryness, reduced
sensation, too loose or lax, lump or vaginal bulge, need for
digitation to pass stools, too tight, vaginal symptoms affecting
life, sexual life interfered by vaginal symptoms and partner
relationship affected by vaginal symptoms.

Statistical analysis
All data collected was entered in Microsoft excel sheets and data
cleaning done before statistical analysis. Numerical variables
i.e., age, body mass index (BMI), parity and days of hospital
stay were presented as mean ± standard deviation. Parity as
the median. Categorical variables e.g., factors associated with
uterovaginal prolapse, its grade, duration of surgery, blood loss,
complications of the operation, the success of the operation
and patient satisfaction with the results of the procedure were
presented as frequencies and percentages. Statistical analysis
was performed by IBM SPSS statistical software v22. The range for
study data are presented as Means and median. The difference
in postoperative from preoperative POP-Q scoring and subjective
outcomes has been calculated using Wilcoxon signed rank test.

RESULTS
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tubal ligation, Moschowitz repair were also done. In one
patient, a concomitant abdominal hysterectomy was performed,
followed by sacrocolpopexy to treat stage 4 pelvic organ prolapse
(Table 2).
The mean operative time was 107 minutes including the time
required to perform any concomitant procedures with average
blood loss of 285 ml. Intraoperatively, severe pelvic adhesions
were encountered in 14.6% (6/41) patient’s apical prolapse
patients, causing increased blood loss. A single intraoperative
bladder injury was repaired simultaneously. Intraoperative
hemorrhage (1000 ml) due to injury to presacral vessels occurred
in one patient requiring two units of blood transfusion (Table 3).
In the postoperative period, the cause of concern was fever
which occurred in 34% (14/41) of patients. Most febrile episodes
subsided within the first 24 hours, however in four patients
lasted for 72 hours. In spite of full aseptic precautions, 6/41
(14.7%) patients had abdominal wound infection leading to
wound dehiscence which required secondary surgical repair
and prolonged hospital stay. Postoperative ileus was noted in
one patient who responded to conservative management. Most
patients had nine days of hospital stay (three days before, and six
days after the operation). Six patients (6/41, 14.5%) with wound
complications had longer stay in hospital (Table 4).
During the six weeks follow-up (Table 5), five (12%) patients
complained of constipation and were treated satisfactorily by a
diet modification. Mild discomfort around the incision line was
reported by 14.6% (6/41) patients. Vault infection was seen in
two patients which responded to oral antibiotics. Two patients
had recurrent urinary tract infection and 7.3% (3/41) patients
Table 1. Patient characteristics
Patient
demographics

Sacrocolpopexy
group

Sacrohysteropexy
group

Mean age (years)

47 (42–66)

29.4 (26–35)

Mean BMI (kg/m )

23.5 (21–27.8)

21.4 (19.4–27.2)

Median parity

3.5

2

2

BMI: Body mass index

Out of 41 patients with pelvic organ prolapse included in the
study, 32 underwent ASCP and nine - abdominal sacrohysteropexy.
Preoperative all 41 patients had Stage III or IV POP-Q Stage. The
mean age, mean BMI and median parity were comparable in
both procedure groups. In the ASCP group, the mean age was
47 years, mean BMI: 23.5 kg/m2 and median parity - 4. In the
abdominal sacrohysteropexy group, mean age was 29.4 years,
mean BMI: 21.4 kg/m2 and median parity was 2 (Table 1).

Table 2. Concomitant procedures performed

Posterior colpoperineorrhaphy was the most commonly
performed concomitant procedure while anterior colporrhaphy,

BSO: Bilateral salpingo-oophorectomy; TAH: Total abdominal
hysterectomy; CPT: Current procedural terminology
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Posterior colpoperineorrhaphy

21 (51.2%)

Anterior colporrhaphy

8 (19.5%)

BSO

8 (19.5%)

Tubal ligation

7 (17%%)

Incisional hernia repair

4 (9.75%)

Moschowitz repair

2 (4.8%%)

Concomitant TAH, myomectomy, CPT repair

1 each (2.4%)
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reported back pain. At the 6–12 months follow up visit, two
complained of dyspareunia and another one had vaginitis. None
of the patients developed mesh granuloma, mesh erosion or a
Table 3. Intraoperative and postoperative complications
Intra operative complication
Severe adhesion encountered

9/41 (21.9%)

Cystostomy

1/41 (2.4%)

Bowel/rectal injuries

0

Haemorrhage (>1000 ml)

1/41 (2.4%)

Postoperative complication
Fever (first day)

14 (34.14%)

Wound infection/dehiscence

6 (14.6 %)

Ileus

1 (2.4 %)

Abdominal wall haematoma

0

Sepsis

0

Urinary retention/UTI

0

UTI: Urinary tract infection

Table 4. Intra-operative measurements and hospital stay of
study patients
Mean blood loss (ml)

284.7 (150–1200 ml)

Mean operative time (min)

107 (50 min – 212 min)

Hospital stay (days)

9 (range: 6 – 30 days)

Table 5. Follow up at 6th week, 6th–12th month and 13th–24th
month
Follow-up at 6th week (n=41)
Constipation

5 (12 %)

Incisional pain

6 (14.6 %)

Vaginal/vault infection

2 (4.8 %)

Recurrent UTI

2 (4.8%)

Buttock pain

3 (7.3%)

De novo stress incontinence

0

Follow up 6-12 months (n=41)
Mesh granuloma

0

Dyspareunia

4 (9.7 %)

Mesh removal

0

Mesh erosion

0

POP-Q

Stage 0/1

Follow up at 12 –24 months (38)
th

th

De novo stress incontinence

0

Mesh related complication

0

Dyspareunia

0

POP Q staging

Stage 0/1

UTI: Urinary tract infection; POP-Q: Pelvic Organ Prolapse
Quantifications System; n: Number

need of mesh removal. No mesh complications, de novo stress
incontinence or vaginal bulge symptoms were reported. Patients
reporting dyspareunia in the earlier visit were symptomless later.
POP-Q staging was determined at each follow-up visit for all
patients and the last recorded values were used for analysis.
No patient had a prolapse in any compartment post-surgery.
(Table 6). One patient who underwent sacrohysteropexy had a
feeling of the vaginal bulge, and at examination a POP-Q Stage
I anterior compartment prolapse was noted. Apical restoration
in all the 41 patients was 100% (mean point C: -6.55 and mean
point D: 8.8). It persisted throughout the follow-up of one year
for 22 patients and for two years in 19 patients (Table 7).
In the hysteropexy group of patients (n=9), concomitant
sterilization procedure was carried out in seven patients. One
hysteropexy patient became pregnant and was delivered by
caesarean section at 36 weeks with placenta previa. Her postpartum POP-Q scores remained the same as pre-pregnancy. One
nulligravid woman underwent hysteropexy and was advised
to undergo follow-up during future pregnancy. Significant
subjective improvement was documented by patients in vaginal
symptoms, sexual wellbeing and related quality of life, in the
questionnaires (Table 8). Most operated patients - 31/35 (85.7%)
experienced improvement in sexual function post-procedure.
Four patients were not sexually active pre-procedure.

DISCUSSION
Pelvic reconstructive procedures aim to correct POP by restoring
normal vaginal supports, maintaining urinary and fecal
continence, and preserving sexual function by maintaining
vaginal capacity and position. ASCP using an open or laparoscopic
route and vaginal SSF are the common reconstructive procedures
carried out for vaginal vault prolapse. Surgical options for uterus
preserving includes ventral hysteropexy (fixation of the uterus to
the abdominal wall), transvaginal SSF and laparoscopic uterine
suspension by suturing round ligaments to the rectus sheath or
cervix to the pectineal ligament.
Age of the patient, presence of comorbidity, previous corrective
surgical attempts and the level of post-operative physical and
sexual activity desired are the factors that should decide the most
appropriate procedure. Surgical expertise of the gynecologist for
a particular procedure also influences the operative choices.
Lane8 in 1962 first described ASCP, where retroperitoneal
synthetic, autologous or allograft prosthesis was placed between
the vaginal vault and the sacral promontory.
Vaginal SSF, the other commonly performed procedure has
a considerable success rate of 69%–91%.9 When compared
to sacrocolpopexy, SSF has a shorter operative time, lesser
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Table 6. Pre- and postoperative quantification of the prolapse
Preoperative POP-Q measurement (cm)
Aa

Ba

C (n = 32)

D (n=9)

Ap

Bp

Mean

+1.9

+2.78

+4.4

-2

+0.72

+0.96

Median

+2

+4

+5

-3

+2

+2

Range

-2 to +3

-2 to +4.5

+2 to +6.5

-5 to +8

-3 to +3

-3 to +4

Aa

Ba

C (n = 32)

D (n=9)

Ap

Bp

Mean

-2.96

-2.88

-6.55

-8.8

-2.88

-2.88

Median

-3

-3

-7

-9

-3

-3

Range

-3 to -1

-3 to -2

-10 to -5

-10 to -8

-3 to -2

-3 to -2

Post-operative POP-Q measurement (cm)

POP-Q: Pelvic Organ Prolapse Quantifications System; n: Number

Table 7. Improved postoperative status by POP-Q scores
Diff. postoperative to preoperative
Mean*

Aa

Ba

C

D

Ap

Bp

-4.59*

-5.51*

-11.95*

-10.8*

-3.6*

-3.84*

*Wilcoxon signed rank test; POP-Q: Pelvic Organ Prolapse Quantifications System

Table 8. Subjective outcome by ICIQ vs questionnaire
Preoperative ICIQ vs scores
VS Score
(VSmax=53)

SM Score
(SMmax=58)

QOL Score
(QOLmax=10)

Mean

26.64

38.63

8.47

Median

27

40

9

Range

12 to 35

19 to 58

5 to 10

VS Score

SM Score

QOL Score

5.4

1.08

0.47

Postoperative ICIQ vs scores
Mean
Median

6

0

0

Range

2 to 12

0 to 2

0 to 5

Change in ICIQ vs scores
VS Score

SM Score

QOL Score

Difference of mean

-21.2*

-37.4*

-7.9*

Median

-21

-40

-8

Range

-6 to -33

-22 to-57

-5 to-10

ICIQ: Incontinence questionnaire; VS: Vaginal Symptoms; QOL: Quality
of Life Questionnaire

complication, quicker recovery and less expensive. But SSF is
not appropriate in a sexually active woman and in those having
a shortened vagina. In a Cochrane review, ASCP was found
to be associated with a lower rate of recurrent vault prolapse
compared to the vaginal SSF.5 The reported success rate with
ASCP is 78%–100%.10 The present study of 41 patients has also
shown a 100% subjective and objective success rate over a the 24
months follow up period.
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Newer surgical approaches like pectopexy where the vaginal
vault is attached bilaterally to the iliopectineal ligaments,
is advantaged by improved defecation scores over the
sacrocolpopexy.11
Although laparoscopic route of sacrocolpopexy is advantaged
by less operative blood loss, shorter hospital-stay and a quicker
return to daily activity, the operative time is longer than open
sacral colpopexy.12 Some studies have however reported similar
operating times.13 As the overall complication rate is not
significantly different between open or laparoscopic SCP, the
evidence is inconclusive for the choice of the most appropriate
procedure.14
No life-threatening events occurred in any of the study participants
in this study and the major intraoperative complications in this
study were operative hemorrhage (1/41) due to presacral vessel
injury and bladder injury during dissection from vault (1/41).
Immediate severe postoperative complication was postoperative
febrile episodes in 34% of patients. 14.6% of patients had surgical
site infection (SSI) of abdominal wound dehiscence requiring
secondary surgical closure of abdominal wound. Postoperative
ileus was noted in a single (2.4%) patient who responded to
conservative treatment.
At the six weeks follow up, constipation (11.7%) and vaginitis (2.4%)
were reported by patients, which responded to medications.
De novo stress urinary incontinence which has been reported
to occur postoperatively in many studies was not encountered
in our group of patients. Dyspareunia (9.7%) was the only
complication at 6th–12th months follow up of patients in cases
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where pelvic floor repair was done pointing to perineorrhaphy
as the cause rather than mesh placement.
Vaginal bleeding, discharge and pain after SCP can be due to
mesh erosion and patients should be counselled to report
immediately at discharge from hospital and follow-up
visits. Mesh exposure is a complication with both open and
laparoscopic SCP which has been reported between 2% and 10%
out of which 10% may require mesh removal.2 In our cohort of
patients, there were no cases of mesh related complications for
the entire period of follow up. However, long term follow-up is
warranted as there is an ongoing risk of mesh related events.
A newer method of mesh surgery follow-up of 32 patients by
transperineal 4D ultrasound has been reported, where no mesh
erosions were reported.15 ASCP effectiveness should always be
balanced with long-term risks of mesh or suture erosion.
In the present study, the sacrohysteropexy cases experienced a
100% objective and subjective success rates. The mesh was fixed
only to the posterior cervical-uterine junction for the caudal
attachment and has been previously reported to be safe.16 For
those who have a recurrence of apical prolapse, sacrospinous
hysteropexy can be performed as it has been found to be noninferior to vaginal hysterectomy with uterosacral suspension.17
However, Maher et al.’s14 Cochrane review has not concluded
clearly in favor of either uterine preserving surgery or vaginal
hysterectomy for uterine prolapse.
Nair et al.18 in their review comprising 660 women from their
included list of 16 studies on laparoscopic hysteropexy, reported
only six pregnancies and five deliveries following the procedure.
None of these patients had a recurrence of the prolapse after
delivery.18 In the present study of 9/41 sacrohysteropexy, only
two desired childbearing. One conceived spontaneously and
delivered a healthy term baby by cesarean section. The mesh
was not discernible retroperitoneally during cesarean section
and the uterus was well supported post-delivery even after 6
months of follow up.
Transvaginal procedures using vaginal mesh had been
introduced for hysteropexy but most are complex procedures,
require specialized training and lacking much evidence in favor.
They avoid the abdominal incision associated complications and
are sufficient to support the vaginal apex.19 However, currently,
they lack Food and Drug Administration approval.
In the present study, no vaginal bulge symptoms were reported by
any patient following the procedure and a marked improvement
in subjective scores was reported by all participants. Women who
were sexually active before surgery remained so after surgery
with improved sexual scores. There was an overall improvement
in the QOL of all participants in this study.

As this study is of a single centre, the number of cases are
limited, belong to a particular area and only a two year follow
up has been done till now. As shown by few long-term studies,
mesh related complications and recurrence of prolapse are best
assessed on extended follow-up. The study participants are on an
annual follow up plan and will be evaluated for surgical success
and subjective improvement after abdominal mesh surgery in
coming years over a long-term basis.

CONCLUSION
ASCP and sacro-hysteropexy are relatively easy to perform
procedures with acceptable and good anatomical success
rates. They provide optimum apical support as well as a good
functional outcome and high cure rates for patients of apical
vaginal prolapse. There is a significant overall improvement in
vaginal symptoms, sexual function, and quality of life of women
with POP undergoing these procedures and this advantage
should be considered when offering these procedures.
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Kees classification of obstetric and other urine fistulas as based
on quantitative and qualitative pelvis tissue loss and on the
continence mechanism
KEES WAALDIJK
National Obstetric Fistula Center Babbar Ruga, Katsina, Nigeria

ABSTRACT
Objective: A classification of the obstetric and other urine fistulas is presented based on pelvis tissue loss and involvement of the anatomic

continence mechanism:
Materials and Methods: Kees I fistulas: not involving the continence mechanism;

Kees IIAa fistulas: involving the continence mechanism without (sub)total urethra involvement and without a circumferential defect;
Kees IIAb fistulas: involving the continence mechanism without (sub)total urethra involvement and with a circumferential defect;
Kees IIBa fistulas: involving the continence mechanism with (sub)total urethra involvement and without a circumferential defect;
Kees IIBb fistulas: involving the continence mechanism with (sub)total urethra involvement and with a circumferential defect and
miscellaneous;
Kees III fistulas: like ureter fistulas;
Results: The characteristics of each class are described and why they differ from each other by qualitative and quantitative pelvis tissue loss.

There is a fluid transition from Kees I into Kees IIAa and from Kees IIAa into Kees IIBa and from Kees IIAa into Kees IIAb and from Kees IIAb into
Kees IIBb fistulas. Each fistula class needs to undergo a specific operation:from incision to dissection to repair of pelvis structures, in addition
to fistula closure. This is to reconstruct the functional pelvis anatomy.
Conclusion: With this classification it is possible to plan and execute the fistula repair according to the principles of reconstructive surgery
and to compare the operation techniques and results in a scientific way. However, these are only guidelines as each fistula constitutes its own
unique entity and needs its own customized approach.
Keywords: Obstetric fistula; classification; pelvis tissue loss; endopelvic diaphragm; operation principles

INTRODUCTION
The variety of fistula caused by obstetric trauma is immense. It
ranges from a minute urine fistula with minimal tissue loss, to a
cloaca in an empty pelvis with extensive intravaginal lesions and

(sub)total loss of the intrapelvic soft tissues, neurologic lesions
such as foot drop, extravaginal lesions such as bedsores and loss
of labia, urine-induced dermatitis, stones, and systemic lesions
such as severe anemia and even cachexia.
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The lesions are caused by intravaginal pressure necrosis, intrapelvic
compression of deep structures, immobilization, continuous
urine leakage and blood loss. An enormous amount of metabolic
energy is consumed during prolonged obstructed labor which may
last for days. In addition, fistulas may also develop consequent
to practices by the birth attendant such as craniotomy, vacuum
delivery, forceps delivery and cesarean section.
In order to make a plan of action to fistula correction, to develop
surgical principles, to evaluate different operation techniques
and to analyze the results in an objective way, a classification is
needed which makes sense; the classification should be objective
with clear definitions and parameters and not too complicated.
Based on a retrospective analysis in 775 consecutive patients
with fistulas, such a scientific classification was developed
and has been used and refined by the author in some 29,000
personal fistula repairs, and in related operations in roughly
25,000 patients during a 35-year period of management of
obstetric trauma. The practice involved mainly Nigeria, but also
Burkina Faso, Nepal, Niger, Kenya and Tanzania from 1984 up
till today.1-7

Figure 1. Urine continence mechanism: frontal

MATERIALS AND METHODS
Classification
The rationale of developing this fistula classification method
was that since ensuring urine continence after successful
closure is the major challenge, any classification must include
the urine continence mechanisms as a major decisive inherent
component. The anatomic urine continence mechanism in the
female consists of the presence of the whole urethra of 3-3.5
cm +1-1.5 cm distal bladder neck; so, in total over 4-5 cm needs
to exist, with the external urethra opening as reference point
(Figures 1-4). The classification is presented in Table 1. Figure 4 is
a a simplified graphic illustration on a balloon. The classification
is based on the progressive quantitative and qualitative amount
of pelvis tissue loss and on the progressive involvement of the
urine continence mechanism.
In Kees I fistulas there is tissue loss of the bladder, pubocervical
musculofascia (PCMF) which is a part of the endopelvic diaphragm
(EPD) and anterior vagina wall (AVW) and/or the cervix and/or
the uterus. The continence/closing mechanism remains intact.
The anchoring of the anterior cervix within the endopelvic
diaphragm may be defective. There may be a major tissue loss,
and sometimes a trauma to the sacrospinous ligament, (ischio)
coccygeus muscles and piriformis muscles. Frequently it is
associated with cesarean section (CS) or CS-subtotal hysterectomy
or CS-total hysterectomy.
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Figure 2. Urine continence mechanism: sagittal

Figure 3. Anatomic urine continence mechanism
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Table 1. Classification of fistulas according to anatomic
location or physiologic deficit
Type of
fistula

Subtype

Sub-sub-type

Description
Without involvement of
the continence (closing)
mechanism

I

Without total or subtotal
involvement of the urethra
A

Aa

Without circumferential
defect

Ab

With circumferential defect
With total or subtotal
involvement of the urethra

II
B

III

Ba

Without circumferential
defect

Bb

With circumferential defect
Miscellaneous, e.g.
ureter fistulas and other
exceptional fistulas

In Kees IIAa fistulas there is tissue loss of the bladder,
urethrovesical (UV)-junction/trigonal ring, detrusor loops,
proximal and possibly mid urethra, PCMF/EPD and AVW (with
the cervix and/or the uterus). In addition, minor to moderate
involvement of the continence/closing mechanism exists. There
may be a slight trauma to the ATF, arcus tendineus of the levator
ani muscle (ATLAM) and the levator ani musculature. There may
be a transverse or a quartercircular defect within the PCMF/
EPD. This may lead to indirect disruption or weakening of its
connection to the paraurethral pubis bones and paraurethra
ATF. The ATF and the ATLAM are usually intact. The defect within
the PCMF/EPD is larger than the fistula. The fistula may be found
within this defect.
In Kees IIAb fistulas there is a circumferential tissue loss of
the bladder neck, UV-junction and trigonal ring, detrusor
loops, proximal or mid urethra and tissue loss of posterior
pubourethral ligaments, PCMF/EPD, AVW (and cervix and/or
uterus), ATF, ATLAM, pubococcygeus muscles and iliococcygeus
muscles. In addition, a trauma to the obturator internus
muscles, obturator membrane and coccygeus muscles may
occur, with eventual loss of the pubis bone periost and the pubis
symphysis cartilage, with moderate to major involvement of the
continence/closing mechanism. There is no functional tissue
connection whatsoever between the traumatized urethra or
what is left of it, and the traumatized bladder neck. The urethra
has usually been retracted distally, and the bladder proximally in
opposite directions whilst the paravesical space is opened. The
stabilizing support of the PCMF/EPD needed for the physiologic
urethra continence/closing function, is usually lost and there is

no connection between what is left of the traumatized PCMF/
EPD and the paraurethral pubis bones. The anterior part of the
PCMF/EPD, together with the paraurethral and distal part of the
ATF are completely lost.
In Kees IIBa fistulas there is major tissue loss of the urethra and
of the UV-junction/trigonal ring, detrusor loops, bladder, PCMF/
EPD and AVW (and cervix and/or uterus) with major involvement
of the continence/closing mechanism. Though there is tissue loss
of the anterior part of PCMF/EPD, the ATF, ATLAM and levator ani
musculature are intact. Due to the natural tissue forces inside
the human body, the endopelvic diaphragm with adherent
traumatized posterior bladder neck retracts towards the cervix/
sacrum. There is also a dislocation and/or loss of the posterior
UV-junction. The stabilizing support of the PCMF/EPD needed
for the physiologic urethra continence/closing function has been
lost. This is because of an anterior defect in the PCMF/EPD whilst
its anterior connection to the immediate paraurethral pubis
bones has been disrupted.
In Kees IIBb fistulas there is total or subtotal circumferential
tissue loss of the urethra, UV-junction/trigonal ring, bladder
neck, detrusor loops and tissue loss of the posterior pubourethral
ligaments, PCMF/EPD, AVW (and cervix and/or uterus), ATF,
ATLAM, pubococcygeus/iliococcygeus muscles. In addition,
there may also be a trauma to the obturator internus muscles,
obturator membrane and coccygeus muscles with eventual loss
of pubis bone periost and pubis symphysis cartilage. There is
an extensive involvement of the continence/closing mechanism
whilst the paravesical space is opened. There is no functional
tissue connection whatsoever between what is left of the
severely traumatized urethra if anything is left at all of it, and
the traumatized bladder neck, whilst the bladder has retracted
proximally. The retraction is limited anteriorly by the loose
fixation of the anterior bladder onto the posterior symphysis
and anterior abdominal wall. The anterior part of the PCMF/
EPD has been lost completely together, with bilateral loss
of the paraurethral and distal part of the ATF. In addition, its
bilateral semicircular anterior connection onto the paraurethral
pubis bones and bilateral ATF is directly disrupted. In extensive
trauma there may even be a complete bilateral loss of the ATF
from the paraurethra and up to the ischium spine. The cephalad
part of the pubococcygeus muscle has been lost with total or
subtotal loss of the paraurethral ATLAM. In extensive trauma,
the cephalad part of the iliococcygeus muscle is lost as well, with
complete ATLAM loss from the paraurethra up to the ischium
spine. this is associated with a very extensive tissue loss, making
the surgical management very complicated in these fistulas.
Frequently an empty pelvis is found with bare pubis bones. In
these cases, the fistula may be inoperable.
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forces. The bladder then loses its saucer shape configuration
when empty. The PCMF/EPD with adherent posterior bladder
wall move anteriorly, towards the symphysis, and cephalad
towards the superior pubis bone rami. They may then reconnect
with the obturator internus fascia or superior pubis bone rami,
at a more cephalad level resulting in deep bilateral anterior
vagina sulci. This may extend up to the superior pubis bone
rami. This mechanism explains why the fistula retracts and
becomes less accessible behind the pubis symphysis. In some
instances the anterior bladder wall retracts cephalad above the
superior brim of the symphysis. It is the cephalad part of the
levator ani muscle, together with its origin ATLAM, which are lost
whilst the caudad part with its insertion into the levator plate
and coccyx is still intact. If there is a major loss of the levator ani
musculature, the result is an empty pelvis with bare pubis bones.
This consequence is always combined with total or subtotal loss
of the ATF and ATLAM from the paraurethra up to the ischium
spine.

Operative principles
Since the fistula is a part of an obstetric trauma, the functional
pelvis anatomy has to be reconstructed, while the fistula is
closed during the procedure. Restoring the anatomy will ensure
resuming the normal physiology. Special attention should be
paid not to occlude the ureters. The surgical procedures may vary
according to the present lesions and characteristics, but always
include incision, restoring the bladder and urethra closure, and
PCMF/EPD reconstruction and anterior vagina wall adaptation..
Figure 4. Kees urine fistula classification

The transition from Kees I into Kees II fistulas is at 4-5 cm and
the transition from Kees IIA into Kees IIB fistulas is at 0.5-1 cm
from the external urethra opening.
The Kees III fistula is an independent class, including a ureter
fistula, a fistula between the bladder and bowel, and fistula
between the bladder and skin.

Mechanism of action in circumferential fistulas
Due to the total disruption of the bilateral anterior PCMF/EPD
from the pelvis wall, and the circumferential disruption of the
bladder neck from the urethra, the PCMF/EPD and bladder neck
retract towards the cervix/sacrum. This retraction is restricted by
the loose fixation of the anterior bladder neck to the posterior
symphysis and anterior abdominal wall by connective tissue.
Since the bilateral semicircular anterior fixation of the PCMF/EPD
to the ATF and paraurethral pubis bone is also disrupted, the
loose PCMF/EPD with adherent posterior bladder wall retracts
towards the anterior bladder wall. This is due to the natural tissue
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In Kees I fistulas, the incision extends around the fistula’s edge
with eventual bilateral transverse extension. Alternatively, a
“physiologic” incision should be carried out at the anterior cervix
in vesicocervical and vesicouterine fistulas. Sharp dissection and
transverse, oblique or longitudinal bladder closure as needed by
a single layer of inverting absorbable sutures. The surgeon then
needs to check the connection of PCMF/EPD onto the anterior
cervix and correct it if needed. Then checks on the closure and
continence. Finally, insertion and fixation of catheter should be
followed by AVW/cervix adaptation.
In Kees IIAa fistulas, physiologic incision is carried out within
the vagina rugae through the fistula and then around the
fistula edge. Then a transverse repair of the defect within the
PCMF/EPD, with bladder or urethra closure using a single layer.
During the procedure the surgeon should check on any loose
connection of PCMF/EPD to bilateral anterior pelvis wall and
correct this if necessary. and check the closure and continence.
Then the surgeon should insert and fixate the catheter and make
sure there is a transverse AVW adaptation rarely, a longitudinal
closure is indicated.
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In Kees IIAb fistulas, the first incision should start around the
fistula’s edge. The second physiologic incision should be carried
out through the fistula in between the anterior bladder neck
and the posterior symphysis, or the other way around, for
circumferential dissection and mobilization of the bladder neck,
distal advancement of the bladder neck and circumferential
end-to-end anastomosis as vesicourethrostomy. Then a
quartercircular fixation of the PCMF/EPD to the paraurethral
pubis bones and bilateral ATF should be made. At this stage
the surgeon should check on the closure and continence,
insert and fixate the catheter and then AVW adaptation. If
a complete circumferential end-to-end anastomosis is not
possible or too complicated, a 4/5-, 3/4- or 2-/3 circumferential
dissection is performed followed by 4/5-, 3/4- or 2/3- “end-toend” vesicourethrostomy, where the symphysis “closes” the gap
between the anterior bladder neck and the anterior urethra.
In Kees IIBa fistulas, wide H incision should be carried out
bilaterally, from the urethral fistula through the sulci with
the horizontal part at the proximal fistula edge. This should
be followed by sharp dissection of the AVW, mobilization of
the retracted paraurethral tissue, and then by a longitudinal
inverted T urethral reconstruction with repositioning of
dislocated posterior UV-junction. The next stage is refixation of
the PCMF/EPD onto the paraurethral pubic bones. The surgeon
then should check on closure and continence, insert and fixate
the catheter and reconstruct the AVW using the already dissected
AVW as an advancement flap.
In Kees IIBb fistulas, the author prefers to use a two-stage
procedure. Initially, First stage: Start with a wide H incision
bilaterally from the “urethra” through the sulci. The horizontal
part should be at the proximal fistula edge. Then, a second
dissecting incision should be carried out, between the anterior
bladder neck and the posterior symphysis, for circumferential
dissection/mobilization, distal advancement of mobilized
bladder (neck) and tapering fixation into the original “external
urethra opening”. Then a semicircular anterobilateral fixation
of PCMF/EPD onto paraurethral pubis bones and bilateral “ATF”
should be performed and then AVW adaptation. The surgeon
should then check the continence, insert and fixate the catheter.
Ifa post-repair incontinence develops, a second stage urethral
reconstruction should be performed using bladder tissue as
described under repair of Kees IIba.

RESULTS
Outcome of fistula surgery
The series include 1,716 consecutively operated patients, who
had a fistula for less than three months and were not operated
before. A final follow up examination was performed 5-6 months
postoperatively. The results are shown in table II. All patients
were operated by one surgeon, the author, under the same pre,
intra- and post-operative conditions. The same team and the
same instructions were used. The table shows that the more
the continence mechanism is affected, the more post-repair
incontinence might develop. Kees IIBb fistulas which were the
most complicated to repair, resulted with the worst outcome of
healing and continence.
Table 2. Outcome of fistula surgery by Kees type in 1,716
consecutive patients
Type/
subtype

Healed after
Number of st
1 surgery
patients
n, (%)

Final
healing n, (%)

Still
incontinent
n, (%)

I

243

238 (97.9)

242 (99.6)

1 (0.4)

IIAa

888

868 (97.4)

888 (100)

11 (1.2)

IIAb

366

333 (91.0)

353 (96.4)

30 (8.5)

IIBa

87

80 (96.4)

86 (98.9)

14 (16.3)

IIBb

132

114 (86.4)

121 (91.7)

59 (48.8)

DISCUSSION
The variety of the complex obstetric trauma is immense, so that
it is impossible to develop an ideal classification of the obstetric
fistula. In fact, each fistula constitutes of its own specific entity.
Therefore, within each fistula type, many subtypes exist. Not only
the fistula has to be classified, but all the lesions and defects
have to be objectively documented in writing to be completely
transparent. Vaginal strictures, scarring, stenosis, fistula size and
previous repair attempts are not a part of the classification, but
they may complicate the operation and decrease healing and
continence success.
The characteristic of the circumferential fistulas is the complete
disruption of what is left of the traumatized urethra, from the
traumatized bladder neck, with opening of the paravesical space.

A one-stage operation using an anterior, lateral or posterior
bladder flap for urethra reconstruction is possible, but the results
are not optimal.

The classification should be performed during examination

The Kees III fistulas need a customized approach, e.g. abdominal
or vaginal ureter re-implantation

position after a thorough examination of all the obstetric trauma

under anesthesia at the beginning of the reconstructive surgery,
with the patient totally relaxed and in the exaggerated lithotomy
lesions that exist. Only then, a plan of action should be made.
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Long-term effects of a placebo-controlled trial of enoxaparin
for treatment of severe provoked vulvodynia
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ABSTRACT
Objective: Provoked vulvodynia (PV) is the main cause of dyspareunia, affecting millions of women worldwide. Its cause is yet unknown, and

treatment is empirical in most cases. Our purpose was to assess the long-term beneficial effects of enoxaparin on PV.
Materials and Methods: Women who previously participated in a three-month trial comparing enoxaparin to placebo for the treatment

of severe PV were evaluated regarding their current pain levels using Numeric Rating Scale with various activities, whether they sought
additional treatment for their condition and their satisfaction with their treatment. For pain levels, we compared time-time points within
groups using a paired-sample t-test or Wilcoxon signed rank test, and we compared groups at any given time point using an independentsamples t-test or a Wilcoxon rank-sum test.
Results: Thirty-one of the 39 original participants completed the follow-up survey; 17 had been treated with enoxaparin, and 14 had received

saline. Compared to their pain at the end of the prior trial, at the time of the present study, those treated with enoxaparin experienced greater
decreases in pain during intercourse (34% decrease, p=0.012) than those who received placebo (22.5% decrease, p=0.064); this was also true
for other activities.
Conclusion: Enoxaparin exhibited continuing benefits three years after daily treatment for 90 days for severe PV and may have an implication
for women suffering from PV.
Keywords: Enoxaparin; provoked vulvodynia; chronic pain

INTRODUCTION
Provoked vulvodynia affects millions of women worldwide. It is
estimated that 3%–16% of women will suffer from chronic vulvar
pain that will last at least 3 months.1
Patients complain that intercourse, as well as everyday activities
such as sitting, tampon insertion or wearing tight clothing,
become unbearable. Forty-two percent of afflicted women

report significant suffering and feeling a loss of control over their
lives, and they may develop secondary depression.1
Diagnosis relies on history and a physical exam and excluding
conditions leading to vulvar pain. Symptoms include pain
during vaginal penetration and vestibular sensitivity following
localized pressure lasting at least 3 months. Eliciting pain or
increased sensitivity by a cotton swab in the vestibule confirms
the diagnosis.
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There are several hypotheses regarding the physiological causes
of provoked vulvodynia, including genetic polymorphisms that
cause an increase in pro-inflammatory factors along with a
concomitant decrease in anti-inflammatory factors;2,3 decreased
immune response to candida vulvovaginitis;4 inflammation
of the minor vestibular glands;5 dysfunction of pelvic floor
musculature;6 hormonal causes;7 bladder pain syndrome/
interstitial cystitis;8 and allergens.9 Recently, the predominant
theory for provoked vulvodynia is that neuro-proliferation
within the epithelial and dermis layers leads to an increase in
pain sensitivity.10,11
Most treatment options are empirically based and not always
successful. They include pain management, pelvic floor
physical therapy and psycho-social therapy, including cognitivebehavioral therapy, as well as vestibulectomy when other
measures fail.
Proliferation and degranulation of mast cells results in increased
heparanase levels,10,11 causing the degradation of the extracellular
matrix residing proteoglycan, heparan sulfate. This degradation
leads to the release of heparin binding growth factors, enzymes
and plasma proteins, thus leading to weakening of the
extracellular matrix. Support for the heparanase theory comes
from a previously reported study from our center (previous study)
that prospectively compared patients randomly treated with subcutaneous enoxaparin,12 a heparanase inhibitor, or with saline as
placebo. In that previous study, the enoxaparin-treated women
showed a greater reduction in vestibular sensitivity at the end of
treatment and three months later (29.6% compared with 11.2%,
p=0.004). Seventy-five percent (15 of 20) of them reported more
than 20% pain reduction compared with 27.8% (five of 18) in
the placebo group (p=0.004). Seven enoxaparin-treated women
compared with three in the placebo group had almost painless
intercourse at the end of the previous study. In women who had
improvement of sensitivity, a repeat biopsy at the site parallel
to the original biopsy site, showed a histologically documented
reduction in the number of intraepithelial-free nerve fibers in
the enoxaparin treated group.
The goal of the present study was to assess the long-term
effects of enoxaparin among patients suffering from provoked
vulvodynia who previously participated in a 3-month trial
comparing enoxaparin to placebo.

MATERIAL AND METHODS
Ethical approval
The present study was approved by the Institutional Review
Board (IRB) of the Galilee Medical Center of the Israeli Health
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Ministry, on June 2nd, 2013. Authorization number: 0039-13-NHR.
This approval is different from the one given for the previous
study. Written informed consent was obtained from all subjects.

Previous study
The present study is a follow-up to a prospective, randomized,
double-blind previous study of enoxaparin treatment for
provoked vulvodynia.12 Clinical trial registration of the previous
study: clinicaltrials.gov, NCT00874484.
The previous study ended 3 years before the onset of the
present study.12 Safety control was done using anti-factor Xa
blood levels. Since enoxaparin mechanism of action involves
inactivation of factor Xa without significant inhibition of
thrombin, measurement of anti Xa activity in the previous study
ascertained the prior administration of enoxaparin, and ensured
that it does not exceed the therapeutic range. The previous study
recruited 40 women, of which 39 were included. They were all
diagnosed with provoked vulvodynia according to Friedrich’s
first two criteria for vulvar vestibular syndrome: severe pain in
the vulvar vestibule on touch or attempted vaginal entry and
tenderness to pressure localized within the vulvar vestibule. The
level of provoked vulvodynia was severe, according to Marinoff’s
definition.13 Women were considered for enrollment to the
previous study if they were aged 18–50 years, desired vaginal
intercourse, had an available sexual partner, met Friedrich’s first
two criteria for vulvar vestibular syndrome i.e, severe pain in
the vulvar vestibule on touch or attempted vaginal entry and
tenderness to pressure localized within the vulvar vestibule.14
Enrollment was limited to women using an effective form of
contraception, women who were postmenopausal, or had been
surgically sterilized. Women were excluded if they had previous
vestibulectomy, had generalized vulvodynia (constant vulvar
pain, unrelated to provocation), had known hypersensitivity to
heparin or enoxaparin, a positive pregnancy test, were pregnant
or lactating, or planned to become pregnant during the previous
study period. Women were also excluded from the previous
study if they were chronic users of narcotics, had hepatic disease
or clinically significant abnormal liver function tests, anticipated
not being available for the entire duration of the previous study,
had any coexisting significant medical condition that was likely
to interfere with previous study procedures (e.g., cardiovascular,
hematologic, central nervous system, pulmonary, renal). The
patients were randomly and blindly assigned to self-administer
either 40 mg of enoxaparin or saline subcutaneously in the
abdominal region every day for 3 months.
For the present study, patients’ files were retrieved and
examined. In addition, the women were contacted by telephone
and asked to complete a questionnaire designed for the present
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study that examined quality of life measures using the 6 levels
patient global impression of improvement (PGI-I). The pain level
was assessed using the Numeric Rating Scale 0–10, frequency
of intercourse per month, and treatment satisfaction. This
questionnaire allowed us to compare changes over time. The
first author, who made the interviews was uninvolved with the
previous care of the women. He also analyzed the data with the
statistician. The first author was blind of the patient treatment
until the completion of the interview. In addition, the women
were still blind of the previously administrated treatment at
the time of the present study. Therefore, the present study is a
transversal, monocentric, blinded, observational study realized
on a cohort of 31 patients previously included in a randomized
control trial.

received saline (placebo group). Table 1 shows that the mean
age of the women was 28.0 years of age in the enoxaparin group
and 28.4 in the placebo group (p=0.58).

Present study variables
The dependent variables were treatment satisfaction, pain level
and frequency of intercourse, and the independent variable was
treatment with enoxaparin.
The primary outcomes: Pain level in various aspects – pain
during intercourse, pain after intercourse, finger touching
the introitus, tampon insertion, riding bicycles or horses,
wearing tight pants, sitting with crossed legs, urination - with
no association to intercourse, urination after intercourse, and
frequency of intercourse per months.
The secondary outcomes: The proportion of women who have
an intimate partner, describing a high and very high satisfaction
from treatment, the treatments received by the patients during
the 3 years between the end of the previous study and the
present study.

Statistical analysis
Data are presented as mean with standard deviation, median
with the range, or proportions. In each group, changes over time
were examined using paired-sample t-test or Wilcoxon signed
rank test. We used an independent-sample t-test or Wilcoxon
rank-sum test to compare continuous variables between groups
at a given time point. We compared categorical and ordinal
variables between groups using a χ2 test or Fisher’s exact test.
Based on a sample size of 14 women per group, using a pairedsample t-test with a significance of 5%, we calculated that we
had 88% power to detect a 20% reduction in pain levels during
intercourse from the end of the previous study, which represents
significant symptom improvement.

RESULTS
The present study took place from January to June 2014. Thirty
one of the 39 (79%) women from the previous study participated
(Figure 1). The other eight were not located; 17 of the 31 were
treated with 40 mg enoxaparin (enoxaparin group), and 14

Figure 1. Flow chart of the previous and present study
N: Number

Table 1. Patients characteristics
Placebo

Enoxaparin p-value

Number of women

14

17

-

Age - range

23–36

24–34

-

Age - mean (SD)

28.4 (2.9)

28.0 (3.0)

0.58+

Age - median

28.0

28.0

-

Having intimate relationship
(%)

11 (79%)

14 (82%)

1.00*

High and very high satisfaction
3 (21.49%)
from treatment

6 (35.3%)

0.329*

Undergone additional
7 (50%)
treatment since first study (%)

8 (47.1%)

1.00*

Failure of study treatment
- reason for additional
treatment

6/7 (87.5%) 2/8 (25%)

0.056++

SD: Standard deviation; +: Wilcoxon rank sum test; 2-sided; *: Fisher
exact test; 2-sided; ++: Chi-square test
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The primary outcomes: 21.5% of women treated with saline
reported significant to very significant improvement compared to
35.3% of those treated with enoxaparin (p=0.329) (Table 1) Table
2 shows that when compared to the end of the previous study,
women treated with enoxaparin reported a greater decrease in
pain levels during intercourse than patients treated with placebo
[34.5% versus 22.5%: the average pain level decreased from the
end of the previous study until the present study, from 7.25
(SD=2.2) to 4.74 (SD=3.1)] in the enoxaparin group (p=0.012),
and from 7.1 (SD=2.6), to 5.45 (SD=2.5) in the placebo group
(p=0.064). Data shown here are paired such that baseline data
only includes women who responded to the present survey.
In addition, there was a trend towards a larger decrease in pain
levels among women treated with enoxaparin compared to
women treated with placebo, during vestibular touch with a finger
(enoxaparin: 33.3% decrease, p=0.052; placebo: 23.7% decrease,
p=0.081); pain while riding a bicycle or horse (enoxaparin: 40%
decrease, placebo: 23% increase, p=0.2), and pain with voiding
(enoxaparin: 80.6% decrease; placebo: 32.5% increase in pain,
p=0.785) (Data not tabulated). There was no difference in pain
levels between the groups for voiding after intercourse, and both
groups exhibited slight increases in pain levels compared to the
end of the previous study. There was no difference in intercourse
frequency between the groups (p=0.867). The data indicate that
women treated with enoxaparin experienced a significantly
greater decrease in pain levels during intercourse, as well as
during other activities listed in the questionnaire, compared
to women treated with placebo. Figure 2a-c show comparisons
between the three different time points of the onset of the
previous study, the end of the previous study, and the end of the
present study, as well as an additional comparison of only the
women who participated in the previous study and responded
to the present study. They depict that women treated with

enoxaparin reported a larger decrease in pain during intercourse
and other activities such as tampon insertion, bicycle riding, and
voiding after intercourse than women who received placebo.
The secondary outcome - the proportion of women who have
an intimate partner, describing a high and very high satisfaction
from treatment, and those who underwent additional treatments
since the end of the previous study was similar in both treatment
groups. The detailed results are: Eight (47.1%) of the 17 women
in the enoxaparin group and seven of the 14 (50%) in the placebo
group underwent additional treatments (p=1.00). However, the
reason the women gave for undergoing additional treatment
was treatment failure in 85.7% of patients of the placebo group
compared to 25% of the enoxaparin group (p=0.056). The
additional treatments that the women underwent were topical
cream application, low oxalate diet, oral neuropathic treatments,
acupuncture, physical therapy, or vestibulectomy.

DISCUSSION
The present study examined the effect of enoxaparin on women
suffering from provoked vulvodynia 3 years after treatment.
The main finding is that compared to women receiving
placebo, treated patients experienced a decrease in pain during
intercourse and in vestibular touch with a finger, in the time
between the end of the previous study and the present study.
Enoxaparin treatment also showed a non-significant tendency
towards improvement in pain levels during other activities,
including tampon insertion, bicycle or horse riding, and voiding
without intercourse. Additional support for the long-lasting
effectiveness of enoxaparin comes from the finding that most
women in the placebo group returned for additional treatments
during the 3-year period prior to the present study as compared
to only one quarter of women treated with enoxaparin. These
findings are supported by our sensitivity analysis restricted to

Table 2. Comparison of the vestibulodynia characteristics between the end of the previous study to the end of the current
study

Pain
during
intercourse

Findings

Placebo
(N=14)

Enoxaparin
(N=17)

1-sided
p-value

2-sided
p-value

Average pain level at end of previous
study (SD)

7.1 (2.6)

7.25 (2.2)

-

-

Average pain level at end of current
study (SD)

5.45 (2.5)

4.74 (3.1)

-

-

Average decrease in pain (SD)

1.6 (2.7)

2.5 (3.7)

-

22.5%

34.5%

Placebo:
*0.064

% women with a decrease >20%

45.5%

62.5%

-

++

% women with a decrease >30%

36.4%

43.8%

-

++

SD: Standard deviation; *: Fisher’s exact test, ++: Wilcoxon rank sum test
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*0.427

% decrease in pain from end of
previous study to end of current study

Enoxaparin:
*0.012

0.452
1.00
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a

b

c

Figure 2a-c. Comparison of pain levels of women suffering from provoked
vulvodynia during intercourse and other activities at three time points:
onset of previous study, end of previous study, end of present study.
Legend to Figure 2a: *p≤0.05; N: Number

only women who answered the same questions in both studies.
The fact that pain levels in the treatment group unexpectedly
continued to decrease up until the end of the present study,
three years after treatment completion, suggests that not only is
enoxaparin effective at treating provoked vulvodynia, but that it
may promote healing as well, or, that by blocking heparanase,
new neuroproliferation into the epithelium subsided, so that
allodynia gradually diminished. The present study is the first to
examine the long-term efficacy of enoxaparin as a treatment for
provoked vulvodynia.
One of the parameters we tested as a marker for successful longterm treatment is the reason why patients sought additional
treatments. While a similar proportion of women in both
groups sought additional treatments, over three-quarters of the
placebo group were referred due to a complete lack of symptom
alleviation, as compared to only one quarter of the patients
treated with enoxaparin that received additional treatment for
mild residual discomfort. This suggests that, even 3 years after
completion of treatment, enoxaparin continues to improve
quality of life and sexual function.
The physiological basis for the efficacy of enoxaparin for
treatment of provoked vulvodynia originated from the
observation of proliferation and infiltration of neurons into
the epithelium of affected patients, which leads to increased
pain sensitivity.10-12 These findings, together with an observed
increase of mast cells, raised the hypothesis that heparanase
secretion from mast cells allows the infiltration of neurons into
the epithelium and the stroma.10,11 The previous study tested
whether blocking heparanase activity with enoxaparin would
alleviate pain. Indeed, the previous study found significant
symptom improvement following a short-term treatment of 3
months.12 The present study examined the long-term effects of
this treatment and found that the positive effect of enoxaparin is
sustained for at least 3 years. This result strengthens the idea that
blocking heparanase treats the etiology of provoked vulvodynia.
As a next step, it will be helpful to examine similar, yet more
specific, heparanase blockers. In order to examine whether
enoxaparin affects the tissue itself over the long term, biopsies
of women treated with enoxaparin should be obtained 3 years
after treatment and be histologically examined for free nerve
fiber endings and mast cell number. This can then be compared
to biopsies taken at the end of the previous study.
In order to assess treatment efficacy, enoxaparin must be
compared to other treatments for provoked vulvodynia.
Treatment of provoked vulvodynia usually begins with
medications, either locally or orally administered. One
pharmaceutical option is Amitriptyline, yet most studies have
93

Ofir et al. Enoxaparin for provoked vulvodynia

been unable to show any significant increase in quality of life
or decrease in pain levels following treatment.15 In addition,
side effects of Amitriptyline treatment, including trouble
concentrating, tachycardia, hypotension, seizures, constipation,
dry mouth and urinary retention, present significant drawbacks.
Surgical vulvar vestibulectomy is currently the most effective
treatment and will usually be recommended after failure of
less invasive measures. One study demonstrated a significant
decrease of pain during intercourse and an increase in sexual
activity in 90% of surgically treated patients.16 However, some
patients report worsening of their condition, including pain
reoccurrence, vaginal dryness and Bartholin’s duct occlusion,
which are conditions requiring additional surgery.17 The findings
of the present study place enoxaparin as a possible effective
alternative to surgical intervention.
One less encouraging result of the present study is the fact
that treatment was effective in only a portion of patients. This
suggests that provoked vulvodynia may be a multi-causal disease
and that enoxaparin is effective only in a subset of patients.
The present study’s main advantage is the long-term evaluation
of a novel treatment of provoked vulvodynia and comparing
two groups that were originally randomized to treatment and
control groups. One drawback of the present study is that the
average age of the participants was young, with mean age 28
(enoxaparin group) to 28.4 (placebo group) years old, and they
all suffered from severe provoked vulvodynia. Therefore, results
may be different in older patients and/or in patients suffering
from a less severe form of the disease.
Another advantage is that the interviews were made by a
researcher who was uninvolved with the primary care of the
women. This prevented a bias that might have been introduced
if women wanted not to offer disappointing answers to the
primary researcher who followed them during the previous
study.
A limitation of the present study is that it is a relatively small
study, the evaluation was made by using questionnaires only,
and no new biopsies were made. During the three years, women
had different interventions to try to control the pain. Not all
patients who participated in the previous study were located.
However, 79% were found. This significant rate assures that the
findings of the present study are highly reliable.

CONCLUSION
The present study shows that women with severe provoked
vulvodynia who had previously participated in a three-month
trial comparing enoxaparin to placebo for the treatment of
provoked vulvodynia were contacted three years later with self94
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questionnaire reported less pain with intercourse if they were in
the enoxaparin group. If other studies substantiate this finding,
enoxaparin may have an implication for women suffering from
provoked vulvodynia.
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Diagnosis and pathophysiology of Hirschsprung’s disease
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ABSTRACT
Objective: The aim of this research was to study the X-ray findings of Hirschsprung’s disease (HD) based on analysis of radiographs and videos

published on the Internet and our own research, in order to increase the accuracy of X-ray diagnosis HD.
Materials and Methods: An analysis of 56 radiographs and 2 videos of patients with a histologically confirmed diagnosis of HD was performed,

including 25 radiographs from our own practice and 31 radiographs and 2 videos from articles published in PubMed and PMC. For comparison,
cases without HD were compared, including radiographs from the author’s practice, where HD was excluded based on manometric detection
of rectoanal inhibitory reflex (RAIR). For X-ray analysis, a contrast marker of known diameter was used, which was located near the anus.
Results: In addition to the signs already described in the literature (the transition zone, microcolon, retention of contrast on post evacuation

film, and the rectosigmoid ratio <1), we propose new anatomical signs of HD, i.e. the absence of an anterior displacement of the anal canal
axis, an expansion of the retro-rectal space, and symptom of “frozen” segmentation. In addition, we suggest novel physiological diagnostic
signs, i.e. the absence of the RAIR and defecation reflex.
Conclusion: The combination of these signs makes it possible to diagnose HD. Shortening of the anal canal, with a noticeable displacement
of it towards the pubis, as well as the presence of RAIR and wide opening of the anal canal during rectal emptying indicate the absence of
HD. The use of these signs increases the accuracy of the HD diagnosis. An algorithm of diagnostics is offered.
Keywords: Anal manometry; Hirschsprung’s disease; congenital aganglionosis; x-ray diagnosis

INTRODUCTION

of the transition zone.2 Some authors recommended the

Hirschsprung’s Disease (HD) is relatively common in children.
Surgical treatment is aimed at removing the aganglionic section
of the gut and repairing the intestinal tract. Despite some
achievements of recent years, the diagnosis of the disease is
not always timely. After surgical correction, functional problems
may arise.1 The final diagnosis of HD is based on rectal biopsy.
Nevertheless, the diagnostic process may involve a contrast
barium enema, which in some cases allows to reject the putative
diagnosis of HD, and in 70%–90% of cases establish the location

use a manometric study to exclude HD, but its use is recently
decreasing.3
During normal early embryonic development, the nerve cells
invade the primary intestine in a craniocaudal direction. The
enteric ganglia are interconnected to form two plexuses that
extend along the length of the bowel: an outer myenteric
(Auerbach) plexus - running through the full length of the gut,
and an inner submucosal (Meissner) plexus, found only in the
small and large intestine. The myenteric plexus develops first and
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is situated between the longitudinal and circular smooth muscle
layers. It is involved in intestine motility, while the submucosal
plexus, which is formed later, regulates motility, blood flow, and
the transport of ions across the intestinal epithelium.4
Gut motility is controlled by interdependent mechanisms
including neural, such as the enteric ganglia, and nonneural,
such as the interstitial cells of Cajal (ICC).4,5 The ICC serve as
pacemaker cells creating and propagating slow waves that lead
to smooth muscle contraction in the gut.4
The absence of enteric ganglion cells of the myenteric
and submucosal plexus along variable portions of the
gastrointestinal tract results in HD, which is characterized by
sustained contraction of the aganglionic bowel segment, leading
to intestinal obstruction and distension of proximal segments
(megacolon). No matter how far from the anus the aganglionic
segment begins, it always reaches the middle of the anal canal.
The gold standard for an HD diagnosis is a rectal biopsy.5
In 80%–85% of HD cases, the aganglionic region is limited to the
rectum and sigmoid colon. Long segment disease occurs in up
to 20% of cases and is characterized by aganglionosis extending
proximally to the sigmoid colon. Total colonic aganglionosis
is rarer, occurring in 3%–8% of patients with HD. Another rare
variant is ultra-short segment disease, affecting only the distal
rectum (≤2 cm).5,6

Anorectal Manometry (ARM)
During anorectal manometry (ARM), a flexible catheter, with a
non-latex balloon at its distal end, is introduced into the rectum.
The sensor measures intra-anal pressures during the study. The
recto-anal inhibitory reflex (RAIR) is the reflex relaxation of the
internal anal sphincter (IAS) in response to rectal distention. This
reflex is present in individuals with normal intrinsic innervation
of the intestine (Figure 1a) and is absent in those with HD. The
HD is characterized by a short-term rise in pressure in the upper
anal canal in response to rectal dilatation (Figure 1b, c). The
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depth and duration of the relaxation of the IAS progressively
increases with the increasing in the rectal balloon volume up to
70 cm³ and thereafter does not change (Figure 1c).7,8 In a study
by Jarvi et al.9 the specificity and positive predictive value of ARM
for HD were 83% and 80%, respectively. They concluded that if
RAIR is present, a rectal biopsy may not be required.
Radiologic anatomical findings with contrast enema that are
suggestive of HD include the presence of a radiographical
transition zone with proximal dilated bowel, microcolon,
retention of contrast material on the post evacuation film,
irregular colonic contractions, mucosal irregularity, and an
abnormal rectosigmoid ratio. The radiographic location of the
transition zone has been shown to correlate with the length of the
aganglionic segment, specifically of the rectosigmoid segment.
The findings may aid in the surgical procedure planning.
However, the correlation was low in segments proximal to the
rectosigmoid colon and in children younger than 3 months of
age. This further highlights the importance of intraoperative
biopsies to direct surgical planning.5 In a systematic review of
the literature, de Lorijn et al.10 reported that contrast enema
had lower mean sensitivity and specificity of 70% and 83%,
respectively, when compared to ARM and rectal suction biopsy.
Furthermore, contrast enema in the neonatal period has been
shown to be less reliable than in older children.10

Radiologic functional findings
Nusslé et al.11 showed for the first time the X-ray manifestation
of the RAIR during a contrast enema in the form of penetration
of the contrast medium into the upper part of the anal canal.
Measurement of anal pressure during a barium enema revealed
that the penetration of barium into the upper part of the
anal canal in front of the tip of the enema is accompanied by
a decrease in anal pressure, and after the disappearance of
barium from the anal canal, anal pressure is restored to the
basal level. The use of a contrast marker near the anus improves
visualization of the X-ray equivalent of the RAIR.12

Figure 1. Anorectal manometry. Representative single sensor pressure tracings from different individuals with a normal RAIR (A) and a patient with HD (B).
From an article by Ambartsumyan et al5. (C) Graphs anal pressure (RAIR) following rapid injection of air into the rectum: (a) 30 cm³; (b) 50 cm³; (c) 70 cm³.8
RAIR: Rectoanal inhibitory reflex
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Ornö et al.13 applied sonographic method for examination of the
RAIR. The RAIR was elicited by injecting 20 ml water into the
rectum, and the events in the bowel were recorded on video
for offline analysis. Among 28 children (median age, 21 months;
range, 5 days–12 years; 11 younger than 1 year and 7 between
1 and 2 years) with suspected HD, in 3 with aganglionosis, RAIR
was absent. In 17 children, the RAIR was present, and all of
these children had normal histologic findings. In eight children,
sonography did not show the reflex despite normal histologic
findings (29% false-negative results).13 Vult von Steyern et al.14
used an enema with Omnipaque 140 mg/ml for the differential
diagnosis of chronic constipation. After the contrast medium
had filled the rectum and the distal part of the sigmoid, two
sequential fast (<5 s) injections of 20 ml cold contrast agent (16
°C) were performed with documentation of low pulse fluoroscopy
sequences for about 30 seconds each. The contrast medium was
injected until a transition zone was identified or the whole colon
was filled. Five boys and one girl (median age, 7.5 days) were
diagnosed with HD. The negative predictive value of the RAIR
was 100%. A contrast enema with signs of HD in combination
with an absent RAIR had the specificity of 98% and sensitivity of
100% for HD.14
In HD, apart from the absence of RAIR, there is no information
about the function of the external anal sphincter (EAS),
puborectalis muscle (PRM), and levator plates (LP). This
information can be useful for improving the accuracy of the
preoperative diagnosis, as well as for choosing the optimal
method of surgical treatment.
The aim of this research is to study the X-ray symptomatology
of HD, based on analysis of radiographs and videos published
on the Internet and based on our own research to increase the
accuracy of X-ray diagnosis HD.
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RESULTS
Frontal and lateral images
In many cases, a frontal radiograph is sufficient to diagnose
HD and determine the level of the transition zone (Figure
2a). However, in some patients, a frontal radiograph may be
unreliable. The short aganglionic segment may be obscured
by an extended rectum. To visualize it, a lateral radiograph is
required (Figure 2b).
In infants, the difference in width between healthy and
aganglionic segments may be negligible. A lateral radiograph
and X-ray study of the RAIR may be diagnostic (Figure 3).

X-ray analysis
The anus is located where the contrast agent has stained the
buttocks around the catheter (asterisk). The true length of the
anal canal (e), located between the pubococcygeal line and the
anus, is 1.7 cm at this age.15 Based on this, the width of the distal
rectal segment is 0.6 cm (the minimum normal limit for this age
is 1.3 cm). Thus, using the radiologic analysis, the “microcolon”
symptom received a digital expression. The retro-rectal space,
i.e. the distance from the posterior wall of the rectum to the
vertebra (red line) is 0.8 cm while the size appropriate to the
age should not exceed 0.1 cm. Therefore, this finding depicts
a sharp narrowing of the rectum and a sharp expansion of the
retro-rectal space. Throughout the study, the axes of the rectum
and the anal canal completely coincide. This means that the
PRM did not contract and not pull the upper part of the anal
canal anteriorly. During the emptying of the contrast medium,
the rectum did not participate in this process, and there was
no expansion of the anal canal, i.e. there was no contraction
in levator plates. Three segments of the rectum expanded and
moved caudally, but retained the same shape - a symptom of

MATERIAL AND METHODS
An analysis of 56 radiographs and two videos of patients with
a histologically confirmed diagnosis of HD was performed,
including 25 radiographs from our own practice and 31
radiographs and two videos from articles published in PubMed
and PMC. In 18 articles, only frontal radiographs were given.
Lateral radiographs have been reported in 13 articles, mostly in
the past 20 years. As examples of cases without HD, radiographs
from our own practice are given, where HD was excluded based
on RAIR detection in the manometric examination. For X-ray
analysis, a contrast marker of known diameter was used, which
was located near the anus. This made it possible to measure
the length of the anal canal, as well as to determine the true
parameters of different parts of the intestine, which were
compared with previously published age standards.12
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Figure 2. Frontal (a) and lateral (b) radiographs patients with HD
HD: Hirschsprung’s disease
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Figure 3. Video excerpts from von Steyern’s article14 with permission from
the authors. A 1-month-old boy later diagnosed with Hirschsprung disease.
The rectoanal inhibitory reflex is absent. At the beginning of the study (a),
the contrast agent in the rectum was divided into 3 segments by circular
contractions. ("e" - anal canal). The end of the catheter is located between
the upper and middle segments. As a result of the introduction of a contrast
agent, the volume in the lower segments increased, which indicates an
increase in pressure. Then (b) segments (symptom of frozen segmentation)
partially moved into the anal canal. There is a sharp expansion of the
retro-rectal space (red line). (c-d) A 1-month-old boy without Hirschsprung’s
disease. The rectum is wide with smooth walls. The axis of the anal canal is
displaced anteriorly from the rectum. During the injection of the contrast
agent, it penetrated into the upper part of the anal canal (RAIR)
RAIR: Rectoanal inhibitory reflex

frozen segmentation. Consequently, emptying occurred without
a defecation reflex. Thus, the lack of relaxation of the IAS was not
the only symptom of HD.
This analysis indicates that in order to improve the diagnosis
of HD, it is necessary to perform at least frontal and lateral
radiographs. Video, frontal radiograph at 24th hours, and
radiometric analysis of radiographs may confirm the diagnosis
once there were doubts after standard radiography.

The sign of the rectosigmoid ratio <1 (Figure 4).
X-ray analysis
In Figure 4a, the rectum proximal to the short contracted
aganglionic segment (d) is narrower than the sigmoid colon, and
the question may arise, is it aganglionic? Measurement shows
that it is much wider than the maximum normal limit. The
rectum to sigmoid ratio <1 is due to the fact that expansion
of the rectum is limited by the size of the small pelvis, while
the expansion of the sigmoid colon is not limited. In Figure 4b,
the rectosigmoid ratio is <1 for the same reason. However, a
sharp shortening of the anal canal is indicative of stretching of
the pelvic floor muscles, which is called “perineal descending
syndrome” - characteristic of functional constipation. In all 12
patients with HD, where it was possible to measure the length
of the anal canal, including five patients with a short form of
aganglionosis, the length of the anal canal was within the age
norm.

Michael D. Levin. Diagnosis and pathophysiology of Hirschsprung's disease

Figure 4. (a-b) Rectosigmoid ratio in HD and in FC. (a) A 10-year-old girl with
a short (d = 2.5 cm) aganglionic segment, which is in a contracted state. The
width of the rectum (red line) is 6.4 cm. A maximum age norm is 4.1 cm.
The width of the sigmoid colon is 11 cm. A maximum norm is 2.6 cm). (b)
An 8-year-old male with FC. He has a rectosigmoid ratio <1. However, the
rectal width is 5.1 cm. It greater than the maximum normal limit (4.1 cm),
and the anal canal length of 1.4 cm is significantly less than the minimum
normal limit (2.6 cm)
HD: Hirschsprung’s disease; FC: Functional constipation

Analysis of radiographs shows that expansion of the rectum
above the normal limit in combination with shortening of the
anal canal may be characteristic only of functional constipation
and not of HD.
Irregular colonic contractions and mucosal irregularity are
optional signs of HD. Colonic and/or rectal narrowing and
segmentation, as well as mucosal irregularity, may be signs of
enterocolitis. Enterocolitis is a sequale of intestinal obstruction
and in turn, makes it worse. Usually, not all segments of the
intestine are narrowed and involved in the inflammatory
process. Consequently, the rectum may have a normal width and
contour (Figure 5a). However, its shape differs sharply from the
normal one. Due to the absence of nerve ganglia in the rectum,
an increase in pressure in it does not cause relaxation of the IAS
and does not cause a reflex contraction of the PRM and EAS. As
a result, there is no dislocation of the lower part of the rectum
forward and no horizontal branch of the rectum is formed.
The aganglionic segment of the intestine may be in a spastic
state during the inflammatory process. Without enterocolitis, its
width can be within normal limits. In such cases, the sigmoid
colon is expanded due to stasis of the stool throughout the
rectum since there is no peristalsis in it. In HD, unlike functional
constipation, the rectum is not dilated, the length of the anal
canal is not shortened and there is no RAIR. An additional
symptom of HD is the lack of signs of PRM contraction. Normally,
the axis of the anal canal coincides with the rectal axis only in
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infants. In older children, the periodic contraction of the PRM
pulls the upper part of the anal canal toward the pubis during
the fecal retention. Then, a horizontal branch of the rectum is
formed, the axis of the anal canal is displaced anteriorly and an
acute recto-anal angle may be formed (Figure 5b). Four patients
demonstrated an absence of a horizontal branch of the rectum
with merge of the axes of the rectum and the anal canal. They all
had a rectosigmoid ratio <1. The rectum was not narrow but not
above the normal limits. We consider this combination of signs
typical for HD because in our practice we have never observed it
with other diseases. These findings may suggest that the rectum
is not connected by nerve pathways with the PRM and therefore
the expansion of the rectum does not cause a reflex contraction
of the PRM, as it normally happens about seven times per hour.
In four patients with HD, the radiographs show a small
displacement of the anal canal axis anterior to the rectum
(Figure 5c) with a short horizontal rectal ramus. This is because
the posterior wall vertical branch of the rectum remains next to
the coccyx, while with age, the size of the perineum increases,
and the distance between the coccyx and the anus increases.
If the rectum had a normal width, then the axis of the anal
canal would pass through the rectum. The measurement of the
horizontal distance between the last coccygeal vertebra and the
ano-rectal junction was found to be the same in patients with
HD of the same age (see Figures 5b, c - red line). The presence
of an ano-rectal angle of more than 90 degrees in each case,
confirms the assumption that there is no contraction in the PRM.
In HD, unlike as in functional constipation, the rectum is not
dilated, the length of the anal canal is not shortened and there
is no RAIR. An additional radiologic sign of HD is the lack of signs
of PRM contraction: (1) the absence of a horizontal branch of
the rectum with the coincidence of the axes of the rectum and

Figure 5. Lateral radiographs of the ano-rectum of patients at the age of
4–6 years. The true diameter of the marker located near the anus is 1.6 cm.
IAS: Internal anal sphincter; RAIR: Rectoanal inhibitory reflex; HD:
Hirschsprung’s disease; Prm: Puborectalis muscle

the anal canal; (2) the absence of a penetration of contrast agent
into the anal canal in front of the tip of the enema. These signs
also suggest that the aganglionic rectum is not connected by
nerve pathways with the PRM.
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DISCUSSION
As shown in a systematic review de Lorijn et al.10, the sensitivity
and specificity of contrast enema (12 studies for a total of
425 patients) were significantly lower than those of anorectal
manometry and rectal suction biopsy, with mean sensitivity and
mean specificity of 70% and 83%, respectively. According to Wong
et al.18, the sensitivity of the 24 hours of delayed film was 85.7
% and the specificity was 17.6%. The diagnosis of HD is actually
based on four radiologic anatomical signs: A transition zone
with proximal dilated bowel, microcolon, retention of contrast
in the post evacuation film, and an abnormal rectosigmoid ratio
(<1). As shown above, none of these signs are 100% reliable.
An increase in the diagnostic accuracy of a contrast enema can
be achieved in three ways: (1) optimization of the examination
program; (2) comparison of radiographic images of ano-rectum
with normal specimens of anorectal anatomy; (3) studies of
anorectal reflexes.

Optimization of the patient examination program includes
the following provisions
a) Contrast agent. For chronic constipation with signs of acute
deterioration, a water-soluble contrast agent is preferred. In
other cases - a barium enema.
b) Using a contrasting mark of a known diameter on the tip
of the enema, which touches the anus allows to measure the
length of the anal canal, determine the location of its axis, and
use radiometric analysis to compare the obtained data with
age standards.1 This made it possible to define the concept of
“microcolon” as the width of the rectum and of the colon is less
than the minimum age limit.2 A decrease in the length of the
anal canal relative to the minimum age limit makes it possible to
reliably exclude HD.3 The absence of the lower horizontal branch
of the rectum in a patient older than a year, is characteristic of
HD at the non-dilated rectum, and the rectosigmoid ratio <1.
c) The lateral radiograph and/or the video recording, allows to
fixate the relaxation of the IAS (RAIR).4 Penetration of the contrast
agent into the anal canal in front of the enema tip indicates
relaxation of the BAC. This is aradiologic manifestation of the
RAIR. The presence of the reflex reliably excludes HD, to the
same extent as in ano-rectal manometry. At the same time, the
reliability of the radiologic functional method for determining
RAIR is not inferior to the manometric method, and even
surpasses it. In a study by Jarvi et al.9, the specificity and positive
predictive value of ARM for HD were 83% and 80%, respectively. A
contrast enema with signs of HD in combination with an absent
RAIR had the specificity of 98% and sensitivity of 100% for HD.14
d) If on the radiograph after emptying and/or after 24 hours, the
contrast agent remains above a narrow or spasmodic intestinal
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segment, this is suspicious of HD. However, if this is combined
with the symptom of “frozen” segmentation, i.e., segmentation
of the intestine that does not change over time, it indicates the
absence of peristalsis and therefore is a convincing sign of HD.
As can be seen from Table 1, a combination of several signs
increases the accuracy of the differential diagnosis between HD
and functional constipation (“without Hirschsprung’s disease”).
At the same time, the detection of normal anorectal reflexes
(RAIR and/or defecation reflex) allows excluding HD and avoiding
rectal biopsy.

CONCLUSION
As shown by numerous studies, four radiologic anatomical
signs [transition zone with proximal dilated bowel, microcolon,
retention of contrast on post evacuation film, and an abnormal
rectosigmoid ratio (<1)] have low sensitivity and specificity in the
differential diagnosis of the HD and functional constipation. The
use of the X-ray functional signs described by us increases the

reliability of X-ray diagnostics. The present study has shown that
the aganglionic rectum does not have neural connections with
anorectal sphincters. Therefore, an increase in rectal pressure
does not induce relaxation of the IAS, a contraction of the PRM,
external anal sphincter, and levator plates.
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Table 1. Significance of radiologic signs in diagnosis of Hirschsprung’s disease
Hirschsprung’s disease
X-ray symptoms

100%

Obvious transition zone with distal microcolon

x

Rectosigmoid index <1 with non-dilated rectum

x

Rectosigmoid index <1 with dilated rectum

Doubtful
symptom

100%

x

Rectosigmoid index <1 with dilated rectum and anal canal
shortening

x

Rectosigmoid index <1 without horizontal branch of the rectum

x

Symptom of “frozen” segmentation

x

Expansion of the retro-rectal space

Without Hirschsprung’s disease

x

Shortening of the anal canal

x

Relaxation of IAS (RAIR)

x

Defecation reflex (wide opening of the anal canal)

x

IAS: Internal anal sphincter; RAIR: Rectoanal inhibitory reflex
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Removal time of postoperative vesical catheter in utero-vaginal
prolapse surgery: a comparative study
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ABSTRACT
Objective: To assess the efficacy and complications of early, intermediate, or late removal of the urinary catheter after vaginal hysterectomy,

pelvic floor repair and anterior colporrhaphy.
Materials and Methods: Seventy-three Women with primary uterine or vaginal prolapse ≥ stage II according to Pelvic Organ Prolapse

Quantifications System without stress urinary incontinence and without recurrent urinary tract infections, candidates for vaginal repair
surgery were included. A urinary catheter (Foley 16) was inserted at the time of the intervention and it was removed at random in three
groups, 24 (27 patients), 48 (23 patients) and 72 hours (23 patients) after surgery. Prophylactic intravenous antibiotics were administered for
72 hours. Urinary tract infection (UTI) was diagnosed by urine culture after surgery and acute urinary retention (AUR) during hospitalization.
Percentage frequencies were calculated, and the chi-square test (x2) was used to search for differences.
Results: UTI was observed in 7.4%, 17.4% and 13% in groups 1, 2 and 3 respectively. No statistically significant association was found between

the presence of UTI and urinary catheterization time (x2=1.3 p=0.512). AUR was found in 4.1% of all patients, most of them from group 2.
Conclusion: Early removal of the urinary catheter in the first 24 hours after vaginal surgery decreased catheterization time, hospital stay and
urinary tract infection. Extended catheterization does not offer benefits to patients and prolongs hospital stay unnecessarily.
Keywords: Urinary catheter; prolapse; vaginal surgery; urinary tract infection; post-operative urinary retention; urine culture

INTRODUCTION
Vaginal reconstruction surgery in pelvic organ prolapse (POP)
has its own intra-operative complications, such as bleeding,
vaginal infection, bladder, ureteral, or intestinal injury; and
postoperative complications, such as febrile morbidity, urinary
retention, and urinary tract infections.1,2In vaginal prolapse
surgery, transurethral bladder catheterization is used to control
urinary output, reduce the possibility of bladder injury, and
prevent post-operative urinary retention.

Traditionally, two types of urinary catheters are used.
Transurethral catheters, that would remain in place for at least
24 hours to avoid acute post-operative urinary retention (AUR),
and suprapubic catheters, placed through the abdomen to
reduce the risk of urinary tract infection (UTI).
The duration of the catheter stay in the bladder has been reduced
over the years. Generally, it is based on personalized knowledge
rather than evidence-based knowledge. All this leads to the fact
that the catheter durations in the bladder vary considerably.3 It
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is common to use routine bladder catheterization for up to three
days after vaginal hysterectomy.
Prolonged catheterization increases the possibility of UTI, avoids
early ambulation, prolongs hospital stay, and also has negative
effects on postoperative well-being.3-7 In contrast, short-term
catheterization reduces hospital stay, costs, and allows early
mobilization after the operation.8-10 The duration of bladder
drainage to avoid urinary retention after gynecological surgery
varies considerably.11 Early catheter removal can lead to AUR due
to reflex pain at the operation site and overfilling of the bladder
after prolapse surgery could have a negative effect on the surgical
outcome.6The duration of the catheter stay after the operation
is based on custom rather than evidence. A Cochrane review of
catheter policies after urogenital surgery was unable to make
any consistent recommendations.12 Therefore, the objective of
the present study was to evaluate the effectiveness and compare
the postoperative complications of early, intermediate or late
removal of the urinary catheter after vaginal cystocele repair
surgery (with or without vaginal hysterectomy) and to determine
the prevalence of asymptomatic UTI and AUR.

MATERIALS AND METHODS
A prospective, randomized study was designed. Women assisted
by the medical team of the Pelvic Floor Unit were selected during
the period from March 1st, 2019 to March 1st, 2020. The study was
approved by the Ethics Committee from the University of the
Republic School of Medicine, Clinical Hospital from Montevideo,
Uruguay (no: 81, date: November 29th, 2017). All included
patients signed a consent, after being informed about the study.
The inclusion criteria were uterine or vaginal prolapse with
asymptomatic primary cystocele ≥ stage II according to POP-Q
with indication for site-specific vaginal repair surgery such
as isolated anterior colporrhaphy or associated with vaginal
hysterectomy or with Fothergill-Manchester and Richter
procedures. Asymptomatic cystocele is the term referred to if
there was no urinary incontinence.
Women with stage I prolapse, stress urinary incontinence,
history of previous urinary retention, preoperative urinary
tract infection, renal function compromise parameters (blood
urea >40 mg/dl, serum creatinine > 1 mg/dl), diabetics, those
withintra-operative bladder injury and patients who did not give
their consent, were excluded from the study.
The included patients were admitted to the hospital where
a medical history and detailed physical examination were
documented. Data on age, menopausal status, stage of prolapse
(POP-Q) and type of intervention performed were recorded.
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At the time of the intervention, a urinary catheter (Foley 16) was
inserted in all patients. 71% of the patients underwent spinal
anesthesia. After the intervention, a liquid diet was started
followed by a normal diet. All patients received intravenous
antibiotics for 3 days.
This randomized clinical trial included three groups of patients
who underwent vaginal repair surgery with native tissues. All the
patients were operated on by the same surgical team.
Randomization was performed with sequentially numbered,
sealed envelopes prepared by an independent investigator.
After surgery, the urinary catheter was removed according
to randomization in three groups, 24, 48, and 72 hours
postoperatively, that is, groups 1, 2, and 3, respectively. After
catheter removal, if the patient failed to spontaneously void, a
re-catheterization was performed.
On the third day after the operation, a microscopic examination
of urine and urine culture was systematically performed.
Postoperative bacteriuria was defined as a positive urine culture
of >100,000 CFU/ml.
Length of stay was defined as the time interval between surgery
and discharge from hospital.
The variables analyzed were the re-catheterization rate to assess
the risk of AUR during hospitalization, the risk of asymptomatic
UTI by performing urine culture and the duration of hospital
stay.
From the statistical analysis, the calculation of the percentage
frequencies was considered, and the chi-square test (x2) was used
to search for association.

RESULTS
In total, 73 women were recruited for this study. They were
assigned to three groups with the following distribution, 27 in
group 1, 23 in group 2 and 23 in group 3.
All patients had similar indications for vaginal surgery. The age
and menopausal status are shown in Table 1.
There were no major intraoperative complications requiring
a patient to be removed from the study protocol.Patients
were divided into four age groups: less than 51 years, 51 to 60
years, 61 to 70 years and over 71 years old. The mean age was
66.55 (standard deviation ±10.97). Forty-seven patients (64.4%)
underwent vaginal hysterectomy with pelvic floor repair, 22
surgeries (30.1%) with anterior colporrhaphy, two surgeries for
repair of apical prolapse by Richter’s operation (2.7%) and two
Manchester-Fothergill operations (2.7%).
Most vaginal hysterectomies with pelvic floor repair were
performed in the group of women 60 to 69 years of age. 95.9%
of cases are postmenopausal women.
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Preoperatively, the degree of prolapse according to the POP-Q
quantification system was 20.5% with POP-Q II, 60.3% with
POP-Q III and 19.2% with POP-Q IV.
Postoperatively, UTI was observed in 7.4%, 17.4%, and 13%
in groups 1, 2, and 3, respectively (Figure 1). No statistically
significant association was found between the presence of UTI
and bladder catheterization time (x2,=1.3. p=0.512). It was
observed that 4.1% of total patients presented with AUR, the
majority was from group 2 (Table 2)
Of twenty-seven patients in group 1, 3.7% had AUR and required
re-catheterization (Figure 2). Of group 2, 8.3% required recatheterization due to retention. No retention was observed in
any of the patients in group 3 (Table 1).

Positive bacterial culture was found in 7.4% of patients in
group 1, 17.4% in group 2, and 13% in group 3 (Table 2). The
most common bacteria was E. coli (67%), followed by Klebsiella
pneumoniae (22%) and Proteus mirabilis (11%).
Table 1. Participant characteristics
Groups

1 (24 Hs)
(n=27)

2 (48 Hs)
(n=23)

3 (72 Hs) Total
(n=23)
(n=73)

Premenopausal

11.10%

0

0

4.10%

Postmenopausal

88.90%

100%

100%

95.90%

Age ≤50

11.10%

0

0

4.10%

Age 51–60

14.80%

21.70%

13.00%

16.40%

Age 61–70

51.80%

26%

47.80%

42.50%

Age ≥71

22.20%

52%

39.10%

37%

POP Q II

23%

16.70%

21.70%

20.50%

POP Q III

61.50%

66.70%

52.20%

60.30%

POP Q IV

15.50%

16.70%

26.10%

19.20%

Regional anesthesia

26%

23%

22%

71%

General anesthesia

11%

8%

10%

29%

Values are given as number (percentage) unless otherwise indicated
POP-Q: Pelvic Organ Prolapse Quantifications System; Hs: Hours; n:
Number

Table 2. A comparison of the rates of UTI, AUR and hospital
stay in the different groups
Figure 1 . UTI by assigned groups
UTI: Urinary tract infection

Groups

1 (24 Hs) 2 (48 Hs)
(n=27)
(n=23)

3 (72 Hs) Total
(n=23)
(n=73)

UTI

7.4%

17.4%

13.00%

12.3%*

AUR

3.8%

8.3%

0%

4.1%

Hospital stay
3 days

100%

95.8%

100%

98.6%

p=0.512
*: The percentage frequencies and the value of p were calculated
UTI: Urinary tract infection; AUR: Acute urinary retention; Hs: Hour;
n: Number

DISCUSSION

Figure 2. AUR by assigned groups
AUR: Acute urinary retention

There were no differences between the groups as the difference
between UTI was not statistically significant. The hospital stay
was three days for most patients, except for one patient in group
2 who had a five-day stay due to urinary retention.

Maintaining a urinary catheter in the bladder for an extended
period of time during the postoperative period has changed over
the years. Evidence and experience have shown that prolonging
the duration of a urinary catheter had no additional benefit.
The urinary catheter is commonly used to assess urinary
output and to prevent postoperative urinary retention. Bladder
catheterization is not a harmless procedure. Hospital-acquired
UTI is associated with the use of urinary catheters. UTI increases
hospital stay, is expensive to treat, and causes discomfort to
patients.
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A previous study compared catheter removal after one day and
three days;13 the authors of that study discussed perioperative
considerations to prevent acute urine retention. Another study
reported a group of patients who had their urinary catheters
removed immediately after surgery.10 The authors recommended
removing urinary catheter after three hours with careful
monitoring of the patient’s voiding.
The immediate removal of the catheter may cause difficulty in
early ambulation and the recovery of bladder function due to
the residual effect of regional anesthesia after using intra-spinal
opioids.
In our study, these aspects were considered, and it was decided
to remove the catheter 24 hours after the operation.
There are studies that show that the retention rate was higher in
the prolonged catheterization group.14,15 However, other studies
showed that retention rates were more common in the early
removal group compared to the late removal group.6,10,13,14,16-19
Hakvoort et al.6 reported that in women with anterior
colporrhaphy, if the catheter was removed within 24 hours,
40% required a new catheterization. Similarly, Alessandri et al.8,
in a randomized clinical study in patients undergoing vaginal
hysterectomy, found a relatively high rate of re-catheterization
(18.8%) in the immediate removal group.
In our study, re-catheterization due to urine retention was found
in 4.1%, being higher in group 2 (8.7%).
Most studies report a higher incidence of UTI when the urinary
catheter remains for longer.6,10,16 A reduction in UTIs is important
since they represent 40% of all hospital-acquired infections and
80% of these are associated with the use of urinary catheters.19
Our study found a high incidence of UTI in all groups (7.4%, 17.4%
and 13%), but there were no statistically significant differences.
In 2004, a randomized clinical trial determined the benefits of
prolonged urinary catheterization after prolapse surgery.6 One
hundred patients were assigned into two groups. One group
(n=50) where the catheter was removed on the fifth day after
the operation and the other (n=50) where the removal was on
the day after the operation. Positive urine cultures were found in
40% of cases in the prolonged catheterization group compared to
4% in the non-prolonged group (odds ratio: 15, 95% confidence
interval: 3.2–68.6). The authors concluded that removal of the
urinary catheter is preferable in the morning after surgery and
prolonged catheterization should only be performed when there
are specific indications.
A systematic Cochrane review in 2006 of urinary catheter
management after urogenital surgery in adults showed a lower
rate of UTI when the catheter was removed early.12 The authors
concluded that the use or not of a particular policy is generally
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based on the balance between the risks of morbidity (especially
infection) and the risks of repositioning a catheter.12
Bacteriuria from a single bladder catheterization was observed
in 3% to 4%, while if catheterization was not required, there
was a 1% risk of acquiring bacteriuria during hospitalization.20
Permanent catheters are particularly vulnerable to colonization
by bacterial biofilms.21,22Receiving prophylactic antibiotics
reduces the rate of bacteriuria and other signs of infection in
surgical patients who undergo bladder drainage for at least 24
hours after surgery.19In 2010, a study compared intermittent
and suprapubic catheterization after anterior or posterior
colporrhaphy.21 The length of hospital stay and total length of
catheterization were significantly shorter for the intermittent
group.21In 2011, a randomized clinical trial assessed the
management of abnormal residual volume after prolapse
surgery, comparing the use of intermittent and transurethral
catheterization. A twenty-fold reduction in the risk of urinary
infection with intermittent catheterization was demonstrated.23
Furthermore, it was found that patients preferred intermittent
catheterization.23
In 2017, a randomized controlled trial,24 compared immediate
removal of the urinary catheter versus a suprapubic catheter
after vaginal prolapse surgery. It was observed that a permanent
catheter is not necessary in the postoperative period for many
women.
Reduction in length of stay and early mobilization are consequent
to avoiding a permanent catheter.25,8
The present randomized controlled trial was performed to
compare immediate 24-hour removal versus use of a permanent
catheter with removal at 48 and 72 hours.
The strengths of the study are being a prospective randomized
study with defined inclusion and exclusion criteria, and that all
the patients were operated on by the same surgical team. In
addition, a study protocol with a similar length of hospital stay
was followed in each group to reduce the chances of bias. The
limitations were that various types of surgery were included, the
sample size and the use of general anesthesia in some cases.
Another limitation of the study was that groups 2 and 3 did not
include premenopausal patients.
Our research has shown that it is not necessary to use a permanent
urinary catheter for longer than 24 hours after vaginal surgery
for pelvic organ prolapse. A short duration of catheterization
with removal at 24 hours is safe and does not cause an increase
in retention or urinary infection. Prolonged catheterization
does not offer benefits to patients and unnecessarily lengthens
hospital stay.
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CONCLUSION
Removal of the urinary catheter after 24 hours following vaginal
hysterectomy with anterior colporrhaphy decreased hospital
stay and UTI rates.
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ABSTRACT
The objective of this article is to present the case of a nulliparous female patient with a history of chronic pelvic pain associated with
the nutcracker phenomenon (NCP), which was evaluated in our centre, with diagnosis and treatment using endovascular techniques and
postoperative results. The case report of an 18-year-old female patient with a status of severe emotional and social deterioration resulting
from four years of crippling pelvic pain along with numerous and unsuccessful surgical and medical support treatments is presented. In a
review of the symptoms and complementary studies, the presence of pelvic congestion secondary to a NCP was identified as the origin of its
clinic, an unusual pathology in nulliparous patients and with no consensus regarding on its optimal treatment. An embolization of the left
gonadal vein (LGV) and left gluteal vein with sandwich technique was performed and the self-expanding vein stent was implanted in the left
renal vein (LRV).
The patient recovered satisfactorily with immediate relief of pain.
Pelvic congestion syndrome should be considered in the differential diagnosis of chronic pelvic pain, even in nulliparous women. There are a
wide range of treatment possibilities for this syndrome, depending on what causes it, clinical status and the anatomic characteristics of each
patient. Although there is no standardized endovascular technique, in this case the embolization of the LGV and the left lower gluteal vein as
well as the placement of a stent on the LRV, were proved to be safe and effective, with complete remission of pain. Additional studies would
be useful to investigate the best treatment in cases of pelvic congestion and NCP.
Keywords: Pelvic pain; venous congestion; pelvic congestion syndrome; renal nutcracker phenomenon; renal nutcracker syndrome; renal

vein; May-Thurner syndrome

INTRODUCTION
Chronic pelvic pain is a debilitating disease with considerable
impact on quality of life and productivity. It is defined as nonmenstrual or non-cyclic pelvic pain, with duration of at least 6
months, sufficiently intense to interfere in daily activities and

requiring clinical or surgical treatment. One of the main causes
of chronic pelvic pain is pelvic congestion syndrome (PCS),
characterized by varying degrees of pain, dysuria, dysmenorhea,
dyspareunia, and vulvar congestion, often associated with vulvar
varicose veins.1 A study by Asciutto et al.2 showed that the left
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gonadal vein (LGV) and right internal iliac vein are the most
frequently involved in PCS (57.7% each).
Laboratory tests often reveal signs of microhematuria, which is
possibly associated with nutcracker syndrome (NCS), an anatomic
variant in which the superior mesenteric artery (SMA) and the
aorta obstructed the left renal vein (LRV), causing reflux from
this vein and the LGV. According to Robertson & McCuaig NCS is
a rare disease.3 Although the exact prevalence of NCS as a cause
of PCS has not been quantified, the condition should always be
suspected, in view of its importance in the presentation of PCS.
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suggesting May-Thurner phenomenon (Figure 2) was observed.
After these flebographies were done, in two different institutions,
with the opinion that nothing was conclusive and could be done,
a superior hypogastric plexus block under tomographic control
was done. It also did not work. After all this, she was confined at
home under psychiatric treatment as she was seriously depressed

This article describes a case of PCS secondary to a Nutcracker
phenomenon (NCP), diagnosed and treated with endovascular
techniques in a private clinic at Ciudad Autónoma de Buenos
Aires, Argentina.
The patient agreed to the publication of this case report and
signed an informed consent form.

CASE REPORT
An 18-year-old female patient with a four years history of
hypogastric and lumbar pain, was seen in our clinic. Her main
complaint was visceral hypogastric pain, with no irradiation
to any site other than the hypogastric area. It worsens with
the standing position and movement, for this reason she was
barely able to walk. Periods make this pain even worse and
she referred that the only thing that alleviates her pain was
the resting position. Quality of life assessment showed a young
lady with a Karnofsky Index (KI)4-5 performance status of 3/4 and
a visual analogue scale (VAS) 10/10 in terms of pain. Physical
examination was normal other than lower limb telangiectasias.
She was free from lower limb oedema and other comorbidities.
During all these years, she saw many specialists varying from
gynaecology, rheumatology, gastroenterology, psychology and
psychiatry. Transvaginal ultrasound could not be done because
she was not sexually active. Abdominal ultrasounds that included
Doppler scans and pelvic magnetic resonance imagings (MRIs)
were considered normal.

Figure 1a. Sagittal view phlebotomography, blue arrow aorta artery, red arrow
superior mesenteric artery, in the middle with a green arrow left renal vein

Figure 1b. Phlebotomography. Axial section. Green arrow shows LRV
Stenosis, red arrow SMA, blue arrow aorta artery
LRV: Left renal vein, SMA: Superior Mesenteric Artery

She received many treatments including surgical procedures.
She was treated by conservative treatment with phlebotonics,
dienogest 2 mg/day and many different analgesics. Two
laparoscopies, by two different specialists, in order to rule out
endometriosis were done, being both negative.
Next, a phlebotomography was indicated. It revealed a significant
reduction of the LRV in the mid third, in the topography of the
passage between the SMA and the aorta, providing evidence
of Nutcraker phenomenon (Figure 1a and 1b). Also, a left
common iliac vein compression by the right common iliac artery
110

Figure 2. May-Thuner phenomenon, left common iliac vein (VIPI)
compression (blue) by the right common iliac artery (AIPD) (red)
AIPD: Arteria iliaca primitiva derecha (in Spanish); VIPI: Vena ilíaca primitiva
izquierda (in Spanish)
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without resolution of pain.
On this first visit to our office, with us the exactly 80th physician
consulted, her parents let us know that besides looking for our
opinion, and because of a thorough google search, they have
already scheduled a new consultation with another vascular
surgical service. After seeing all the studies brought by the patient
and examining her, we agreed with this, as for us the pain was
probably related to a vascular condition because of its clinical
characteristics and the NCP seen at the phlebotomography
already done. Due to her condition of practically feeble, as she
was defined by her psychiatrist. So, we seriously considered
re-examining the vascular anatomy with a new plebography,
looking for a possible surgical procedure and not to go for
further medical treatment.
The last flebography clearly showed LGV insufficiency (Figures
3a and 3b) and ipsilateral adnexal varicose veins suggesting PCS
(Figure 4). Because of this, the decision of endovascular surgical
treatment was offered to the patient and her family. At least
primarily.
An endovascular resolution was performed by using a double
approach (jugular and femoral veins). Local anaesthesia and
IV sedation were used. At the femoral level a 7 Fr introducer
and Pigtail catheter were placed for the phlebography. A 12 Fr
introducer was used through the internal jugular vein. Zip Wire,
Amplatz guides and a right coronary catheter were used for
LRV cannulation. Pressures of significant cavo-renal gradient (2
mmHg) were ruled out. Phlebography with derivative pathway
evaluation protocol at 360º, where sign of previous Nutcracker
was seen, showed imprints of LRV, which evidences retrograde
flux through ascending lumbar system and LGV. Signs of severe
pelvic congestion from gonadal veins and left lower gluteal vein
were also seen Figure 3a, 3b and 4. Initially the embolization of
left gonadal and lower gluteal veins was performed, with the
sandwich technique, using foam (etoxiesclerol 2%)-coils-foam,
Controlled Release Coils (Concerto®.Medtronic) 18x40 cm (0.018)
(Figure 5). LRV was implanted with a self-expanding nitinol vein
16x60 mm stent (Abre®. Medtronic) Figure 6a and 6b. Control
phlebography showed disappearance of the described collateral
pathways and signs of pelvic congestion. Anticoagulation
protocol was started with Rivaroxaban, 20 mg/day for 6 months
and anti-aggregation with Clopidogrel, 75 mg daily for 3 months.

Figure 3a. Flebography. Green arrow shows enlarged LRV, red arrow shows
left gonadal vein
LRV: Left renal vein

There were no complications during the angiographic procedure
or the immediate postoperative period. The patient recovered
satisfactorily with immediate relief of pain.
At 6 months, the patient referred that she is fully satisfied with
the treatment and she scored her pain 0/10 in a VAS, and a

Figure 3b. LGV insufficient
LGV: Left gonadal vein
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Figure 4. Red arrow on adnexal varicose veins, blue arrow on sacral
collateral veins
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Figure 5. Embolization of the LGV, red arrow on the coils
LGV: Left gonadal vein

performance status 0/4 according to the KI.

DISCUSSION
NCS generally affects women aged from 20 to 40 years, especially
multiparous women. The venous reflux provokes varicose
veins in the deep and superficial venous pelvic plexus and is
responsible for a typical clinical status comprising left flank
pain and chronic abdominal pain. In men, the syndrome may
manifest in a similar way and has been described as one of the
causes of varicocele.6-8 The NCP is due to compression of the LRV,
most often between the aorta and the SMA, with debilitation of
blood flow that is frequently accompanied by distension of the
hilar portion of the vein. The NCS is the clinical equivalent of the
NCP, characterized by a complex of symptoms with substantial
variations. The more common examples include haematuria
and proteinuria, flank pain, pelvic congestion in female patients,
and varicocele in male patients.7-8The exact prevalence of NCS is
unknown, partly because of an absence of definitive diagnostic
criteria and the variability of symptomatic presentation. Patients
can exhibit the condition at any age from infancy to the seventh
112

Figure 6a. Red arrow shows the coils on the LGV, blue arrow shows the stent
on the LRV
LGV: Left gonadal vein, LRV: Left renal vein
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Figure 6b. Control phlebography, disappearance of the collateral pathways
and signs of pelvic congestion, without contrast material on the LGV
LGV: Left gonadal vein

decade of life, with peaks in youth (second to fourth decade),
because of the rapid increase in height and development of
vertebral bodies during puberty which can narrow the angle
between the aorta and the SMA at middle-age.8-11 The prevalence
of NCS was reported to be greater among women; however, later
studies showed that this condition is equally prevalent among
genders.6 In this particular case, and though she was a really
young lady, because of her own description of the problem in
the standing position, this made us pay attention to a possible
vascular etiology.
Depending on the specific manifestations, NCS may be identified
by a number of different medical specialists and, although it is
associated with considerable morbidity, diagnosis tends to be
difficult and is usually late.10 It can be confirmed with the results of
imaging exams, including Doppler ultrasonography, tomography,
MRI, phlebography, and intravascular ultrasonography.
Treatment for NCS varies depending on the patient’s clinical
severity and is reserved for symptomatic patients only. According
to Macedo et al.12, treatment for the syndrome remains
controversial, both for indication of treatment and for the best
modality to be used for each patient as well. Options include
conservative treatment, open surgery with section of the fibrous

ligament between the SMA and the aorta, transposition of the
LRV, kidney autotransplantation, and even nephrectomy.8,12,13
These techniques can also be performed via open surgery or
laparoscopic access, but experience is limited.14 Since 1996,
endovascular approaches gained popularity, and have even
been recommended as first-line treatment.15 Endovascular
stent placement is usually preferable to open surgery, because
of the long duration of renal congestion, the greater possibility
of complications in these cases, and the need for extensive
dissection in this type of operation.12 Additionally, there is
the possibility of simultaneous embolization of the gonadal
vein and/or sclerosis with polidocanol directly into the pelvic
varicose veins during the procedure. Complications include stent
migration, intra-stent restenosis, haemorrhage, and venous
occlusion.10With regard to LGV embolization, a literature review12
reports relief from symptoms in 56%–98%. In our patient, as
we assumed that the presence of such invalidating symptoms
of lower back and pelvic pain, were due the unusual kind of
pelvic congestion associated with Nutcraker phenomenon we
saw, which was confirmed by colour echodoppler, computed
angiotomography and phlebography we counselled the patient
for a more extended procedure, involving all the sites we
recognized as abnormal. The embolization was performed with
sandwich technique with foam (etoxiesclerol)-controlled coilsfoam and the stent implant dedicated to self-expanding vein in
the LRV.
We decided to be conservative and wait about the observed in
regard to May-Thurner phenomenon. This entity is a common
but rarely diagnosed disorder involving left common iliac vein
compression by the right iliac artery, with a suspected prevalence
of 24% in the general population in retrospective studies of
computed tomography scans, and 22% in cadaveric studies.16-17
Most commonly, the patient will present with symptoms of an
underlying deep venous thrombosis, including pain, swelling,
and discoloration of the extremity.16 May-Thurner syndrome is
proposed to be the reason why deep venous thrombosis is five
times more likely in the left lower extremity versus the right lower
extremity.17 Patients may present as a spectrum of symptoms,
from asymptomatic to extensive venous thrombosis in the left
lower extremity and/or pulmonary embolism.18It seemed that a
high degree of clinical suspicion is critical to diagnose NCS as
a cause of pelvic chronic pain in a young nulliparous women.
There are a wide range of treatment possibilities, depending
on clinical status and the anatomic characteristics of each case.
In this case, the endovascular technique proved to be safe and
effective. The LGV was embolized as well as a stent was placed on
the LRV with complete remission of pain.
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There is no standard endovascular treatment. While some
authors12 supports indication of routine embolization of the
gonadal vein combined with stenting of the LRV, others19 suggest
using only the stent on the LRV and others only the embolization
as initial treatment. In view of this, additional studies would be
useful to investigate the best treatment in cases of NCS.
Finally, this case taught us that multidisciplinary approach is
mandatory to all cases of chronic pelvic pain being simple or
very complicated like this.
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• Splentis provides suspension in a physiologic,
central position by bridging the distance between
the cervix and the sacrospinous ligaments by
bilateral fixation

mesh reinforcement
Uterine prolapse
Descent of the uterine cervix
after subtotal hysterectomy

Transvaginal Treatment
of apical Prolaps
meshless
Uterine prolapse
Vaginal vault prolapse

• Apical support for
durable results in
anterior and posterior
repair
• Ancoris to treat women
with apical prolapse
using a meshless, safe,
reliable and minimally
invasive procedure
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