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INTRODUCTION

ABSTRACT

Deep Infiltrating Endometriosis (DIE) is a severe form of endometriosis that
affects the pelvic organs and often leads to pelvic floor dysfunction (PFD).
This review explores the relationship between DIE and PFD, analysing dia-
gnostic approaches, therapeutic strategies, and novel imaging tools. A nar-
rative review was conducted using PubMed and EMBASE with no time
restrictions, following SANRA guidelines. Thirteen studies were included,
comprising clinical trials, observational studies, and systematic reviews.
Evidence indicates that women with DIE experience pelvic floor muscle
hypertonia, impaired relaxation, and heightened pain sensitivity. Pelvic flo-
or physiotherapy (PFP) shows benefit in reducing dyspareunia and impro-
ving muscle relaxation, though its impact on urinary, bowel, and sexual fun-
ctions remains inconclusive. Surgical interventions, particularly colorectal
resections, are effective in alleviating dyspareunia and faecal incontinence,
yet data on urinary improvement are limited. Transperineal ultrasound and
elastography emerge as promising tools for diagnosing and monitoring PFD.
While surgery currently represents the most effective strategy for symptom
relief, integrating non-invasive options and advanced imaging may enhance
outcomes. Standardized protocols and high-quality studies are needed to re-
fine management of PFD in DIE.

postmenopausal women [1-5]. Common risk fac-
tors include early menstruation, heavy menstrual

Endometriosis is a complex disease with unclear  cycles, ethnicity and lifestyle factors [6-9].
origins, affecting 10-15% of women of reproductive ~ The disease is thought to primarily develop from
age, and notably, it also appears in adolescents and ~ retrograde menstruation, where endometrial cells
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backflow into the pelvic cavity, potentially causing
implantation and growth [10].

Deep Infiltrating Endometriosis (DIE) is a severe
subtype of endometriosis characterized by the in-
filtration of pelvic structures such as the rectovagi-
nal septum, bladder, and uterosacral ligaments. It
affects a subset of women with endometriosis and
is frequently associated with complex symptoms,
including chronic pelvic pain, dyspareunia, urinary
and intestinal dysfunction, and infertility. Despite
its clinical burden, the functional complications of
DIE - particularly pelvic floor dysfunction (PFD) —
remain underrecognized and underexplored in both
diagnosis and management.

PFD in this population may result from neuromu-
scular impairment and hypertonia of pelvic floor
muscles, contributing to worsening of urinary symp-
toms, sexual dysfunction, and defecatory disorders.
Diagnostic tools like transvaginal ultrasound and
MRI provide structural assessment of DIE lesions,
while emerging modalities such as transperineal
ultrasound and elastography are increasingly used
to evaluate pelvic floor function. The combination
of DIE and PFD poses diagnostic and therapeutic
challenges, necessitating multidisciplinary and indi-
vidualized management [14-16]. Chronic pelvic pain
is a hallmark symptom of endometriosis, though its
severity does not consistently correlate with the di-
sease extent [17]. This symptom is also common in
other gynaecological disorders like uterine fibroids
[18]. There’s also an observed inverse correlation
between the stage of endometriosis at diagnosis and
fertility outcomes [19-23].

Diagnostic procedures for endometriosis include
laparoscopy, considered the definitive test, though
transvaginal ultrasound is preferred initially for
less invasive diagnosis, with MRI as an additional,
albeit more costly, tool [11, 12]. Currently, the clas-
sification of endometriosis for surgical purposes
includes several staging systems to better inform
postoperative outcomes for patients [13].

This review aims to explore the intricate relation-
ship between DIE and PFD by summarizing cur-
rent diagnostic strategies, surgical and conservative
treatments, and novel approaches for optimizing
care in affected women.

MATERIALS AND METHODS

In this literature review, an extensive search was
conducted on PubMed and EMBASE using the ori-
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ginal textwords and MeSH “Pelvic Floor Dysfun-
ction AND Deep Infiltrating Endometriosis” from
inception to December 2024. We included articles
in the form of clinical trials, observational studies,
meta-analyses, and reviews, without time restri-
ctions; exclusion criteria were not pertinent medi-
cal content and non-use of the English language.
Exclusion criteria included non-English language
publications, studies not involving DIE or pelvic
floor outcomes, irrelevant or duplicate articles.
Due to the narrative design of this review, a formal
double-blinded screening procedure was applied.
Discussion regarding inclusion or exclusion of ar-
ticles was resolved by consensus after involving a
third author. The analytical method was comple-
ted by reading the selected articles in their entirety,
categorizing relevant issues, summarizing the fin-
dings, and conducting a comprehensive evaluation
and review procedure to identify items related to
the study objectives. For each included study, we
extracted key information including study design,
sample size, population characteristics, type of
intervention, outcome measures, duration of fol-
low-up, and principal findings. Given the substan-
tial heterogeneity in study designs, interventions,
and reported endpoints, the results were synthesi-
zed descriptively rather than subjected to quantita-
tive pooling or meta-analysis. A total number of 50
studies was included after full text evaluation. Due
to the narrative nature of the review, standardized
quality appraisal tool was applied, as this review
aimed primarily to provide a qualitative synthesis
of the existing evidence (Table 1).

The selected studies were categorized based on
thematic relevance. A narrative synthesis of the
selected research was then finalized, adding more
theoretical ideas from book chapters and articles re-
ferenced in the included studies. The review adhe-
red to the SANRA principles for narrative reviews
[24].

RESULTS

DIE and pelvic floor muscles dysfunction: preva-
lence and pathophysiology

In 2021, Fraga et al. [25] conducted a detailed
cross-sectional study at a tertiary academic hospi-
tal’s Endometriosis Outpatient Clinic, involving a
total of 160 women. Among these, 80 were diagno-
sed with DIE affecting the bowel or septovaginal
regions and were currently undergoing hormonal
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Table 1.  Characteristics of key studies included.
LY Population Study Objective Methodology Key Results Conclusions
(Author, Year)
Fraga 160 women (80 with Investigate pelvic floor  Clinical evaluation, VAS DIE patients showed Need to incorporate
etal, 2021 DIE, 80 control group)  muscle dysfunction in and PERFECT scales, increased pelvic floor muscle pelvic floor muscle
women with DIE Carnett test hypertonia and pain during assessment into DIE
vaginal palpation patient care
Del Forno 34 nulliparous Evaluate the 3D/4D transperineal PFP improved superficial PFP appears to
etal, 2021 women with DIE effectiveness ultrasound, pain rating dyspareunia and muscle improve dyspareunia
and superficial of pelvic floor scale, physiotherapy relaxation and muscle relaxation
dyspareunia physiotherapy (PFP)
using transperineal
ultrasound
Mabrouk Symptomatic Assess the association 3D/4D transperineal DIE women showed a smaller Transperineal
etal, 2018 women with clinical/ between hypertonic ultrasound to measure LHA at rest, contraction, and ultrasound is useful
sonographic pelvic floor muscles levator hiatus area (LHA) during Valsalva for comprehensive
diagnosis of and deep lesions in DIE functional assessment
endometriosis women
Raimondo 50 nulliparous Evaluate static and 3D/4D transperineal DIE women showed less 3D/4D ultrasound can
etal, 2017 women with DIE and dynamic pelvic floor ultrasound, marked LHA reduction detect pelvic floor
35 healthy women muscle morphometry measurement of LHA during contraction and less  muscle dysfunction in
using 3D/4D ultrasound areas enlargement during Valsalva DIE women
Meng Xie 88 patients with DIE, Assess pelvic floor Pre- and post- DIE was associated with Transperineal
etal., 2019 endometriotic cysts, muscle elasticity operative transperineal decreased pelvic floor elastography can
or ovarian teratoma in DIE patients elastography muscle elasticity monitor post-surgical
using transperineal changes in pelvic floor
elastography muscles
Fraga 6 randomized Assess the impact of Meta-analysis, Significant improvements Surgery improves
etal., 2022 controlled trials surgery on pelvic floor systematic review of in dyspareunia and faecal some aspects of pelvic
disorders (urinary surgical techniques incontinence floor disorders, but no
incontinence, prolapse, post-surgery technique superiority
bowel dysfunction, was demonstrated
dyspareunia)
Ballester 50 patients with DIE Evaluate urinary Urodynamic tests, Pre-operative neurogenic Urinary dysfunction
etal,2014 requiring surgery dysfunction before and electromyography, dysfunctions correlated with persists long-term
after DIE surgery quality of life DIE despite surgery
questionnaires
Meng Xie 34 patients Assess changes in Pre-and Both surgical techniques Elastography can
etal, 2020 undergoing surgical levator ani elasticity post-operative altered levator ani elasticity monitor post-
resection for post-surgery transperineal operative pelvic floor
endometriosis elastography muscle changes
Arena Women with OE, Evaluate pelvic floor 3D/4D transperineal The quick 4-point scale can The 4-point scale is a
etal, 2022 DIE, and healthy muscle function ultrasound and quick rapidly detect pelvic floor useful tool to detect
volunteers as controls using a quick 4-point  4-point contraction scale muscle dysfunction pelvic floor muscle
contraction scale dysfunction
Meng Xie 88 patients with Assess pelvic floor Transperineal DIE patients showed Elastography can
etal,2019 DIE, ovarian cysts, or muscle elasticity using elastography pre- and decreased pelvic floor monitor changes in
teratoma elastography post-operation elasticity pelvic floor muscles
Ballester 50 patients with DIE Evaluate urinary Urodynamic tests, High incidence of urinary Urinary dysfunction
etal,2014 who required surgery  dysfunction before and electromyography, dysfunction before surgery; persists long-term
after DIE surgery BFLUTS questionnaire no significant post-surgical after DIE surgery
improvement
Raimondo Women with DIE and Investigate trans- Trans-perineal DIE patients with Trans-perineal
etal., 2022 chronic constipation perineal ultrasound ultrasound at rest constipation had smaller ultrasound is useful

signs in women with
DIE and constipation

and during Valsalva
manoeuvre

LHA and higher LAM
coactivation

for diagnosing PFM
dysfunction
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E—
Study Population Study Objective Methodolo Key Results Conclusions
(Author, Year) P Yy ©O0) 9y 4
Del Forno 34 nulliparous Evaluate the impact 3D/4D transperineal PFP improved pelvic floor PFP appears to
etal., 2021 women with DIE and of PFP on pelvic floor ultrasound, pain scale, muscle relaxation and improve pelvic
dyspareunia relaxation using physiotherapy reduced chronic pelvic pain floor function in DIE
ultrasound patients
Arena Women with ovarian Assess PFM function 3D/4D transperineal Quick scale reliably detected Quickscaleisa
etal.,, 2022 endometriosis or DIE using a quick 4-point ultrasound and quick PFM dysfunction in practical tool for PFM
contraction scale contraction scale endometriosis patients assessment
Mabrouk Women with Analyse pelvic floor Clinical and sonographic DIE patients had smaller Tailored therapy
etal., 2018 or without DIE muscle dysfunction assessments, LHA and reduced PFM is necessary for
undergoing surgery in DIE patients laparoscopic surgery contraction DIE-related PFM
dysfunction
Fraga Meta-analysis of Evaluate the impact of Systematic review and Dyspareunia and Fl Surgery can improve
etal, 2022 six randomized surgical treatment on meta-analysis improved after surgery, pelvic floor disorders,

controlled trials pelvic floor disorders

but further studies are
needed

but no superior technique
identified

DIE: deep infiltrating endometriosis; PFM: pelvic floor muscle; PFP: pelvic floor physiotherapy; VAS: visual analogue scale; LHA: levator hiatal area; LAM: levator ani muscle; OE:

ovarian endometriosis.

therapy. The other 80 women, serving as a control
group, were attendees of various other outpatient
services within the same hospital. Both groups
were selected based on their recent history of hete-
rosexual vaginal intercourse within the month pri-
or to their participation in the study and underwent
comprehensive physical examinations.

The study’s assessments included sterile swab tests
and vaginal palpation to identify conditions such
as vulvodynia, vaginismus, variations in muscle
tone (hyper/hypotony), trigger points, and pain
along the vaginal walls. Pain intensity was quan-
titatively measured using the visual analogue sca-
le (VAS), and the dynamics of pelvic floor muscle
(PFM) contractions and relaxations were evalua-
ted through the Modified Oxford scale (PERFECT).
Additional diagnostic tests such as the Carnett test
were employed to assess abdominal pain. Tests like
the Thomas, Pace, and Ober evaluated shortening
of the muscles in the lower limbs, and the Schoéber
test measured the mobility of the lumbosacral area.
The findings from this study revealed significant
differences between the two groups. Women with
DIE who were receiving hormonal therapy repor-
ted more frequent symptoms than those in the con-
trol group. Specifically, these symptoms included
an increased prevalence of PFM hypertonia, trigger
points, and pain during vaginal examinations. Ad-
ditionally, women with DIE demonstrated weaker
PFM contractions and less effective muscle relaxa-
tion compared to the control group. The assessmen-
ts of pain in the abdominal area and lower limbs,
particularly in aspects related to pelvic stabiliza-
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tion, consistently showed more pronounced issues
in the group affected by DIE. The study linked the
presence of pain notably to PFM hypertonia and
the inability to fully relax these muscles.

The implications of these findings led the authors
to advocate strongly for the inclusion of PFM as-
sessments in the routine care protocol for patients
suffering from chronic pelvic pain (CPP) associated
with endometriosis. By integrating these evalua-
tions, healthcare providers can gain better insights
into the muscular dysfunctions contributing to CPP
and thus tailor more effective management and tre-
atment strategies for this patient population. This
approach suggests a more nuanced understanding
of the interplay between muscular and neurological
factors in endometriosis-related pelvic pain, under-
scoring the need for a multidisciplinary approach
to treatment that addresses both hormonal and
musculoskeletal aspects of the disease. However,
causality cannot be inferred due to the study’s ob-
servational nature, and confounding by hormonal
treatment or disease severity remains unaddressed.
The reliance on clinical palpation and subjective
measures, while clinically relevant, limits genera-
lizability.

Pelvic floor dysfunction and surgical treatment for
DIE

In 2022, Fraga et al. [26] carried out a comprehen-
sive systematic review and meta-analysis, meticu-
lously analysing six randomized controlled trials
selected from the PubMed database, published up
to January 5, 2021. The purpose of their study was
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to evaluate the effectiveness of various surgical
treatments on pelvic floor dysfunctions associated
with DIE. These dysfunctions included urinary
incontinence (UI), pelvic organ prolapse (POP),
faecal incontinence (FI), constipation, and sexual
dysfunction (dyspareunia).

The array of surgical interventions assessed was
diverse, encompassing laparoscopic or open co-
lorectal resections, more conservative approa-
ches such as shaving or disc excision, as well as
more radical procedures like segmental rectal
resection. Additionally, techniques involving la-
paroscopy with electroablation or CO, laser abla-
tion were reviewed, along with combinations of
these methods, some including presacral neurec-
tomy. This variety in surgical techniques reflects
the complexity and severity of DIE, necessitating
tailored surgical responses based on individual
patient conditions and the extent of endometrial
infiltration.

The outcomes of the meta-analysis revealed signi-
ficant improvements in dyspareunia, constipation,
and FI following surgical intervention. These re-
sults highlight the potential for surgical manage-
ment to alleviate some of the most debilitating
symptoms of DIE. However, the meta-analysis
also exposed substantial variability in the results,
which was attributed to the heterogeneity of the
surgical methods employed across the studies.
This diversity in techniques poses a challenge to
conclusively determining the superiority of one
method over another.

During their discussion, Fraga et al. recognized the
difficulties inherent in synthesizing a holistic data
analysis due to the varied nature of the studies
involved. Although subgroup analyses did show
some benefits for specific symptoms, particularly
dyspareunia and FI, no single surgical technique
was identified as overwhelmingly superior across
all outcomes. This indicates that while surgery can
be beneficial, the optimal approach may vary de-
pending on the specifics of each case.

Moreover, Fraga et al. [26] pointed out a notable
deficiency in the available data concerning the
effects of these surgical interventions on UI and
POP. This gap in data significantly impedes a tho-
rough methodological review and understanding
of how these common aspects of pelvic floor dy-
sfunction respond to surgical treatment in the con-
text of DIE. However, the heterogeneity in surgical
techniques (shaving, disc excision, segmental re-
section) and outcome measures complicates inter-
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pretation. The lack of consistent reporting on uri-
nary and prolapse outcomes weakens the review’s
comprehensiveness. The evidence suggests that
while surgery offers symptom relief, it is unlikely
to address the full spectrum of PFD and should
be integrated into broader, multimodal care.

In conclusion, while the systematic review by
Fraga et al. confirmed that surgical interventions
could lead to improvements in certain symp-
toms of DIE, such as dyspareunia and FI, the
variability in surgical practices and the lack of
comprehensive data on all relevant pelvic floor
dysfunctions make it challenging to definitively
attribute these improvements to any specific
surgical technique. The findings underscore the
need for further research into standardized ap-
proaches that could potentially offer consistent
results across the spectrum of DIE-related pelvic
floor dysfunctions.

The impact of ultrasound imaging on pelvic floor
dysfunction in DIE women

In a series of rigorous studies, researchers explo-
red the relationship between DIE and pelvic flo-
or muscle (PFM) dysfunction through various
methodologies and patient groups, highlighting
the potential of pelvic floor physiotherapy (PFP)
in managing symptoms associated with DIE.

Del Forno et al. [27, 28] conducted two sequential
randomized controlled trials involving nulliparous
women diagnosed with DIE and experiencing su-
perficial dyspareunia. The first study in 2021 in-
volved initial assessments using 3D /4D transpe-
rineal ultrasound to examine the levator hiatal
area (LHA) in different states, with subsequent
PFP sessions for half the participants. Follow-up
evaluations showed that the treatment group had
improved PFM relaxation and reduced pain levels
compared to the control group. The subsequent
2022 trial replicated the setup but expanded the
follow-up assessments to include urinary, bowel,
and sexual functions. Although PFP did not signi-
ficantly alter these functions, it did show promise
in improving constipation symptoms, suggesting
a nuanced benefit of PFP in managing DIE-related
complications.

Raimondo et al. [29], in 2017, conducted a pilot pro-
spective study assessing PFM morphometry using
the same ultrasound technology in women with
DIE compared to healthy controls. Their findings
indicated that women with DIE had consistently
smaller LHA measurements, suggesting inherent
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PFM dysfunctions that could be contributing to the
symptoms of DIE.

Mabrouk et al. [30], in 2018 further investigated the
link between PFM hypertonic dysfunction and DIE
by enrolling women with ovarian endometriosis
for a prospective study. Their research confirmed
that women with DIE typically had smaller LHA
measurements, reinforcing the theory that PFM
dysfunction is a significant factor in the pathology
of DIE and related pelvic organ dysfunction [31].
In a 2022 observational prospective cohort study,
Raimondo et al. [32] examined the specific asso-
ciation between chronic constipation and PFM
dysfunction in women with endometriosis. This
study revealed distinct ultrasound characteristics
in women with endometriosis and constipation,
particularly noting increased signs of pelvic floor
muscle hypertonia in these patients.

In 2019, Mabrouk et al. [33] analysed the relation-
ship between voiding dysfunction and PFM mor-
phometry in patients with posterior DIE. Their fin-
dings indicated a link between PFM dysfunction
and voiding issues, as evidenced by LAM coacti-
vation during the Valsalva manoeuvre being more
prevalent in patients with voiding dysfunction.
Lastly, in 2022, Arena et al. [34] utilized a 4-point
pelvic contraction scale in a study employing tran-
sperineal 3D /4D ultrasound to assess PFM function
in nulliparous women scheduled for endometriosis
surgery compared to healthy controls. The study
demonstrated that this scale could effectively as-
sess PFM function, offering a reliable method to
detect dysfunctions and potentially guide targeted
PFM rehabilitation therapies.

Collectively, these studies underscore the signifi-
cant role of PFM dysfunctions in DIE and illustrate
the potential of targeted pelvic floor interventions
in alleviating some of the debilitating symptoms as-
sociated with this condition. However, inconsistent
effects on urinary and bowel symptoms may reflect
patient heterogeneity, variability in PFP delivery, or
insufficient treatment duration. Raimondo and Ma-
brouk’s morphometric findings confirm anatomical
changes, but again, causality is uncertain. Together,
these studies validate TPU for both diagnosis and
therapeutic monitoring, though standardized pro-
tocols are still lacking.

In 2019, Meng Xie and colleagues [35] executed
a prospective observational study that utilized
transperineal elastography to assess the elasticity
of PFM in various patient groups. This study en-
compassed 88 participants who were categorized
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based on their medical conditions: those with DIE
formed Group I, those with ovarian endometrioid
cysts constituted Group II, and those with ovarian
teratomas were placed in Group III. The transperi-
neal elastography conducted on these groups re-
vealed that the PFMs in the DIE group exhibited
both reduced elasticity and compromised coordi-
nation.

Building on this research, Meng Xie et al. [36] con-
ducted a retrospective study in 2020 to further
explore the effects of surgical treatment on PFM
elasticity in DIE patients. This study involved 34
patients who had undergone laparoscopic surgery
for colorectal endometriosis and were divided into
two subgroups: 21 patients underwent colorectal
shaving (Group I) and 13 underwent segmental
colorectal resection (Group II). Transperineal ela-
stography was utilized to measure the elasticity of
the levator ani muscle before and after the surgical
procedures. The findings indicated that both types
of surgery — shaving and segmental resection —
had a significant impact on the elasticity of the
levator ani muscle in DIE patients, with the chan-
ges effectively captured by the transperineal ela-
stography. However, small sample sizes and ab-
sence of clinical correlation with symptoms limit
applicability. Larger validation studies are needed
to establish its prognostic value and sensitivity to
therapeutic change.

Urinary dysfunction before and after DIE surgery
In a 2014 prospective study led by Marcos Ballester
and his colleagues [37], the team investigated how
surgery for DIE affects urinary function and patien-
ts” quality of life. The study included 50 patients
scheduled for surgical treatment due to DIE. Rese-
archers utilized urodynamic tests and electromyo-
graphy to evaluate urinary dysfunction before and
after surgery. Electromyography was particularly
aimed at identifying neurogenic changes associated
with sacral reflexes and the pelvic floor muscles,
frequently involved in cases of colorectal endome-
triosis.

To further understand the impact on patients” daily
lives, the study incorporated the Bristol Female
Lower Urinary Tract Symptoms (BFLUTS) que-
stionnaire, a tool designed to evaluate the severity
of urinary symptoms and their effect on quality of
life.

The study’s results indicated a high incidence of
urinary symptoms and neurogenic dysfunction
in patients prior to surgery. While there was a no-
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table improvement in BFLUTS scores shortly after
surgery, suggesting some immediate relief from
symptoms, these improvements did not persist
long-term. Moreover, comparisons of urodynamic
tests before and after surgery showed no significant
changes, pointing to a static urodynamic state de-
spite surgical intervention.

Interestingly, the development of peripheral neu-
ropathy post-surgery was observed solely in those
patients who underwent both DIE and colorectal
resection, highlighting a specific risk associated
with this more invasive surgical approach [38].
Overall, the research by Ballester and his team
sheds light on the complex relationship between
surgical treatment for DIE, urinary dysfunction,
and the broader impact on quality of life. It empha-
sizes the importance of cautious surgical planning
and raises awareness about the potential long-term
challenges and neurological risks that may accom-
pany surgery in the treatment of DIE. However,
the lack of urodynamic improvement, despite early
gains in quality-of-life scores, points to a mismatch
between structural and neuromuscular resolution.
This disconnect likely reflects irreversible nerve
injury or persistent PFM hypertonia. The findings
advocate for cautious surgical planning, particu-
larly in colorectal procedures, and emphasize the
need for non-surgical adjuncts to address persistent
dysfunction.

DISCUSSION

The relationship between DIE and PFD is increasin-
gly recognized as clinically significant, yet remains
inadequately understood. This review identifies re-
curring patterns, pelvic floor hypertonia, altered
levator ani anatomy, and pain sensitization, that
suggest a shared neuromuscular pathophysiolo-
gy, beyond mere anatomical distortion caused by
DIE lesions; especially, we found that these wo-
men suffer commonly chronic pelvic pain, urinary
symptoms, gastrointestinal symptoms, and sexual
dysfunction as dyspareunia.

Hormonal therapy does not seem to significantly
improve chronic pelvic pain in these women [25],
while the PFP seems to have a good impact on
superficial dyspareunia, chronic pelvic pain and
pelvic floor muscle relaxation [27]; however, PFP
appears controversial [28]. It demonstrates promi-
se, especially for dyspareunia and PFM relaxation,
but results remain inconsistent across studies. The
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heterogeneity in treatment regimens, therapist
expertise, and outcome measures likely contribu-
tes to the variable efficacy observed in analysed
trials [26-31]. This variability highlights the urgent
need for standardized PFP protocols and functio-
nal outcome endpoints.

Surgical treatment for DIE, particularly in cases
with colorectal involvement, should improve dy-
spareunia and FI [26], but without solid evidence
to support the superiority of a technique. Further-
more, DIE surgical treatment does not significantly
improve long-term urinary measurement [37]. In-
stead, to treat pelvic floor dysfunction directly by,
for example, the repair of the native vaginal tissue
in symptomatic rectocele, is associated with a good
risk profile and improvement of the disorders rela-
ted to prolapse and dyspareunia [39].

At present, regarding urinary incontinence, one of
the actual goals in urogynecology is the research
of minimally invasive techniques for its treatment
[40, 41]. Moreover, urinary dysfunction seems to
be linked with sexual function: there is strong evi-
dence that urinary incontinence negatively affects
female sexual function. Treatments aimed to cure
urinary incontinence (including PFMT, medica-
tions, and surgery) seem to improve quality of life
by recovering, at least for sexual function [42, 43].
In this regard, pharmacotherapy with ospemifene
has proven useful in treating urinary disorders
in post-menopausal women with vulvovaginal
atrophy [44] and a similar result was also obtained
using purified bovine colostrum [45]. Both tools
improved sexual function and quality of life in
enrolled women. Furthermore, in women whose
vulvovaginal atrophy is related to hormonal the-
rapies for the treatment of gynaecological cancer,
the use of fractional CO, laser seems to be a useful
therapeutic tool [46]. It should be noted that recur-
rent post-coital urinary tract infections also have
a very negative impact on the quality of sexual
function. An oral combination of hyaluronic acid,
chondroitin sulphate, curcumin and quercetin has
shown to be effective in their prevention [47].
Moreover, it seems common evidence that ultra-
sound imaging, especially 3D /4D TPU, is a promi-
sing tool to use in the diagnosis of pelvic floor dy-
sfunction and in the management and follow-up
of all these women. Their ability to quantify mu-
scle elasticity and hiatus dimensions may help
stratify patients, predict symptom trajectories, and
tailor interventions. However, the predictive value
of these modalities remains unvalidated, and their
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integration into routine practice requires further
cost-effectiveness and feasibility assessment [27-
29, 48].

CONCLUSIONS

PFD is a common and often unrecognized problem
in women with DIE. At present, there is still a lot of
uncertainty about a non-invasive useful treatment
for these women, and surgery seems to remain the
only solid tool to improve some aspects of this con-
dition. However, it is not possible to prove the su-
periority of a technique. Promising evidence, inste-
ad, is switching the paradigm of the issue: from a
purely lesion-oriented surgical model to a multidi-
sciplinary framework incorporating functional dia-
gnostics, physiotherapy, and individualized care,
incorporating 3D /4D TPU and various treatment
pathways (surgical, physical, pharmacological, or
dietary supplement-based).
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ABSTRACT

Objective. To summarize current knowledge on the effectiveness of antioxi-
dant therapy in endometriosis treatment.

Materials and Methods. A systematic review was conducted per PRISMA gui-
delines and registered in PROSPERO 2023 CRD42023454705. Studies published
until November 2024 were identified through PubMed, The Cochrane Library,
ClinicalTrials.gov, Google Scholar, and MEDLINE. COVIDENCE software was
used for screening. Risk of bias was assessed using the Cochrane Handbook.

Results. Out of 512 studies, 11 were included in the systematic review. Endo-
metriotic cysts weight and volume are dose-dependent parameters that are
significantly lower in antioxidant treatment groups (p < 0.05) Neither histo-
logical cell scores nor trichrome fibrosis scores showed statistically signifi-
cant differences among treatment and control groups (p > 0.05) in 2 out of 3
studies. Significantly lower levels of total oxidant status (TOS), nitric oxide
(NO) and oxidative stress index (OSI) are evaluated in the antioxidant group
compared to control. However, no significant differences were observed in
malondialdehyde (MDA), superoxide dismutase (SOD) and catalase (CAT)
levels. The number of follicles was significantly increased, and the atretic fol-
licles number was significantly decreased after therapy (p < 0.05). The IVF,
cleavage, blastocyst formation rates and blastocyst number were significant-
ly higher in treatment group compared the control.

Conclusions. Antioxidants may be considered as a possible component of endo-
metriosis therapy to potentially enhance fertility outcomes and slow disease pro-
gression, though current evidence is preliminary and requires further validation.

INTRODUCTION presence of endometrial-like mucosa outside the
uterine cavity. The pathogenesis of endometriosis
Endometriosis is an estrogen-dependent inflam-  is supported by several theories, such as immu-

matory gynaecological disease defined by the  nological, implantation (Sampson’s theory), dy-
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sontogenetic, dissemination, metaplastic, genetic,
hormonal, etc. [1]. Endometriosis has an impact on
fertility, affecting the ovarian reserve, embryo qua-
lity, implantation and normal anatomical structure
of the reproductive organs and surrounding tissues.
However, the mechanisms leading to endometrio-
sis-associated infertility are not fully understood.
Currently, the role of oxidative stress (OS) leading
to iron metabolism disorders in the pathogenesis of
endometriosis is widely discussed. Endometriotic le-
sions are resistant to ferroptosis —iron-mediated pro-
grammed non-apoptotic cell death —, which allows
their implantation in the peritoneal cavity [2]. There
is a need for further research in this area due to its
high relevance, theoretical and practical importance.
A microenvironment with a high level of reactive
oxygen species (ROS), free radicals and iron is crea-
ted as a result of cyclic changes in ectopic endome-
triotic lesions, which increases their adhesion and
the progression of the disease.

The presence of ROS in cells is a physiological pro-
cess due to their formation in normal oxidative me-
tabolism. They control the ovarian cycle, steroido-
genesis and ovulation [3]. However, the imbalance
between free radicals and the antioxidant system
causes oxidative stress, leading to a reduction in
oocyte quality [4].

In this systematic review, we observe the efficiency
of antioxidants supplementation in endometriosis
treatment.

MATERIALS AND METHODS

Study design

Our systematic review was conducted and repor-
ted according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
statement [5].

The present systematic review has been registered
in the PROSPERO international prospective regi-
stry of systematic reviews by the National Institute
of Health Research (NIHR). The registration num-
ber is PROSPERO 2023 CRD42023454705.

Search strategy

To identify relevant articles, we conducted an
electronic database search using several databases:
PubMed, Google Scholar, ClinicalTrials.gov, Co-
chrane library to identify studies using key words
and MeSH terms. The date of the last screening was
November 26, 2024. Using the advanced search tool
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on PubMed, the following combination of key words
was used: ((endometriosis) OR (endometrioma))
AND (antioxidants) AND (oxidative stress) AND
(treatment). No filters or limits were used. Additio-
nally, the search was conducted using MeSH terms
(endometriosis [MeSH Terms]) AND ((antioxidan-
ts [MeSH Terms]) AND (treatment [MeSH Terms])
AND (oxidative stress [MeSH Terms]).

The Cochrane Library electronic database search
strategy was conducted. The combination of the
search was as follows: ((endometriosis) OR (endo-
metrioma)) AND (antioxidants) AND (oxidative
stress) AND (treatment). No filters or limits were
used. MeSH terms were also screened (MeSH de-
scriptor: [Endometriosis] explode all trees and with
qualifier(s): [antioxidants - MeSH]).

The search was also conducted in the ClinicalTrials.
gov electronic database using an advanced search
combination: endometriosis | antioxidants.

Study selection

For search conducting and further screening COVI-
DENCE software was used. To ensure the quality
and accuracy of the search results, two investiga-
tors performed the search independently. After the
initial search, all articles were reviewed based on
their titles and abstracts. The full texts of the stu-
dies that appeared to be appropriate according to
their titles and abstracts were reviewed. Potential
trials were also identified by searching the referen-
ce lists of the eligible trials. We included rando-
mized (RCTs) and non-randomized clinical trials.
Only articles written in English were included. Ab-
stracts from congresses and unpublished articles
were not included. As this is a review of published
studies, Institutional Review Board (IRB) approval
was not sought.

Two investigators (E.N., L.S) independently read
the full texts of the preselected articles to verify
their eligibility. Any studies with duplicate records
were excluded. To minimize potential bias during
the review process, any disagreements about the
inclusion or exclusion of preselected studies were
resolved with the help of a third author (A.L).

Inclusion criteria

The inclusion criteria specified autograft endome-
triosis mice or rat models and women with endo-
metriosis related infertility, receiving antioxidant
therapy:.

Studies that described high levels of oxidative
stress markers due to non endometriosis-related
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Figure 1. PRISMA flow chart diagram.

reasons, phytoalexins, antioxidant decoctions as a
therapy were excluded.

Data extraction and quality assessment

The studies included were independently collected
by two authors (E.N., L.S) using a standardized data
extraction procedure. We obtained the following
characteristics from our studies: study design,
type of animal model, types of antioxidants and
regimens used, and the number of patients in each
group and the follow-up duration.

The analysis in animal models was aimed to eva-
luate the level of oxidative stress markers, embryo
and oocyte quality, implant weight, volume and hi-
stological cell scores of endometriotic lesions after
antioxidant therapy.

The analysis of human studies was aimed to
establish the pregnancy outcomes in addition to
previously mentioned parameters.

Risk of bias was assessed for each included study
using the Cochrane Handbook for Systematic Re-
views of Interventions [6]. Two reviewers (V.T., A.L)
independently assessed the quality of the selected
studies. A third investigator (L.P) was involved in
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the case of inconsistencies. In accordance with the
Cochrane Handbook for Systematic Reviews of In-
terventions, the RoB 2 tool [7] was used to assess
the risk of bias for randomized controlled trials and
ROBINS-I [8] for non-randomized trials, SYRCLE’s
RoB tool for animal model studies [9].

RESULTS

Summary of included studies

The study selection process is illustrated by the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow chart diagram
(Figure 1).

A total of 512 publications were identified through
an electronic database search of PubMed, Google
Scholar, and ClinicalTrials.gov., Cochrane library.
Of these, 425 studies were screened for title and
abstract. 388 were excluded, 38 were selected for
eligibility assessment. After screening the full-text
articles, 27 were excluded for failing to meet the eli-
gibility criteria. The references of the selected studies
were additionally searched for other eligible studies
and 7 studies were identified. Finally, 11 trials that
met the criteria were included in the systematic re-
view. A total of 73 rats, 14 mice and 759 women from
ten trials were analysed. The detailed summary of
the studies analysis is shown in Tables 1, 2.

Antioxidants effectiveness in animal population
In 4 studies, endometriosis was induced by tran-
splanting autologous uterine tissue onto the peri-
toneal wall of female Wistar albino rats [10, 11] and
female NMRI mice [12, 13].

The vitamin C effectiveness in animal population
Erten et al. [10] and Durak et al. [11] evaluated the
efficacy of vitamin C in the prevention and regres-
sion of endometriotic implant development in an
experimentally induced autografted endometriosis
rat model. Implant weight and volume, histological
cell scores and trichrome fibrosis scores were mea-
sured. Both authors suggest that histological scores
are independent of vitamin C dosage, in contrast
to implant volume. However, the exact reason for
their insensitivity is not mentioned. It could either
be due to the small number of animals included or
the lack of direct effects.

Hoorsan et al. [12] conducted a study on the efficacy
of vitamin C endometriosis treatment in the NMRI
mouse model. In contrast to the previous two stu-
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dies, the authors found a significant difference
not only in the volume of endometriotic implants
but also in the trichrome fibrosis scores (p = 0.03).
Follicle, atretic follicle and corpus luteum counts
were also measured. The number of follicles was
significantly increased (p = 0.0005) and the number
of atretic follicles was significantly decreased (p =
0.006) after vitamin C therapy.

L-arginine, L-carnitine effectiveness in animal population
The other study based on the induced endometrio-
sis mouse model was conducted by Eshrat Kalehoei
et al. [13]. The authors compared the effects of L-ar-
ginine (LA), L-carnitine (LC), bone morphogenetic
stem cells (BMSC-CM) on endometriosis-induced
oocyte quality and levels of oxidative stress mar-
kers. In the endometriosis group, mice treated with
LC, LA or BMSC-CM had significantly lower levels
of oxidative stress markers compared to control. In
normal and endometriosis treatment groups in vitro
fertilisation (IVF), cleavage and blastocyst forma-
tion rates were significantly improved compared
to the control (p < 0.05).

Antioxidants effectiveness in human population
Other 7 studies were based on the follicular fluid
and plasma samples collected from women with
endometriosis related infertility.

The vitamin C effectiveness in human population

In human population, the efficacy of vitamin C sup-
plementation was analysed by Lu et al. [14]. There
was no significant difference in fertilization, im-
plantation and pregnancy rates between all partici-
pants. The number of oocytes and frozen embryos
in endometriosis groups was significantly lower
than in control (p < 0.05). Treatment with vitamin
C for 2 months improved its serum and follicular
fluid concentration in patients with endometriosis,
however, it did not affect oxidative stress markers
rate. The results could be as follows because of se-
veral limitations: small sample size and only one
time point measurement (2 months of vitamin C
supplementation): comparison of different time
points was not performed.

N-acetyl-cysteine, L-carnitine effectiveness in human
population

Giorgi et al. conducted two studies [15, 16] in whi-
ch the percentage of meiotically normal oocytes in
metaphase II, presumptive zygotes, cleavage rate,
blastocyst formation rate and hatching rate were
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measured. The number of meiotically abnormal
and normal metaphase II oocytes was similar in
all 9 groups. The authors suggest that follicular
fluid (FF) from infertile women with endometrio-
sis increases the percentage of meiotically abnor-
mal oocytes. There was no significant difference
between groups in cleavage (p = 0.54) and bla-
stocyst formation (p = 0.4349) rates. However, the
hatching rate was higher in the control follicular
fluid group than in the endometriosis follicular
fluid (EFF) group. The addition of antioxidants in
CFF groups did not affect the hatching rate. The
addition of N-acetylcysteine reduces the destructi-
ve effects of FF on the oocyte meiotic spindle and
increases hatching rate. The addition of L-carniti-
ne completely prevents this destructive effect on
the meiotic spindle, but is less effective in terms
of hatching rate.

The vitamin C and vitamin E combination effectiveness
in human population

The effect of combined vitamin C + vitamin E tre-
atment was evaluated by Mier-Cabrera et al. [17],
Santanam et al. [18] and Amini et al. [19].
Mier-Cabrera et al. [17] analysed the lipid hydro-
peroxide (LOOH) and malondialdehyde (MDA)
rate in plasma and peritoneal fluid. There was
a statistically significant difference in plasma
LOOH and MDA concentrations between con-
trol and treatment groups. Amini et al. [19] held
randomized, triple-blind placebo-controlled cli-
nical trial, where statistically reduced MDA (p
= 0.002) and reactive oxygen species (ROS) (p <
0.001) levels in treatment group compared to pla-
cebo were evaluated.

Anti- myeloperoxidase therapy human population
Santanam et al. [18] suggested that the level of
myeloperoxidase (MPO) — one of the oxidative
stress markers — depends on the severity of en-
dometriosis. Mean MPO levels in follicular fluid
collected from women with severe endometriosis
were significantly higher than in control and mild
endometriosis groups. Combination antioxidant
treatment did not significantly reduce MPO levels
in both groups.

Astaxanthin therapy in human population

Rostami et al. conducted a study on the efficacy
of astaxanthin (AST) on oxidative stress markers,
cytokine levels and associated reproductive techno-
logy (ART) outcomes in infertile women with endo-
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metriosis [20]. All parameters were reduced after DISCUSSION

antioxidant therapy except serum catalase (CAT),

IL-1b, IL-6 levels. Embryo quality, number of me-  There is increasing evidence to suggest that speci-
taphase I oocytes improved significantly after the-  fic diet patterns and nutrients may modulate the
rapy. However, the number of embryos transferred, ~ pathophysiological processes underlying endome-
fertilisation rate and pregnancy rate were similar  triosis.

in both groups. In this systematic review, we evaluated the effi-
Visualisation tools were provided by the ROBVIS  ciency of antioxidants supplementation in endo-
application [21]. According to the ROBINS-I tool, metriosis treatment. We found out that antioxidants
the overall risk of bias for non-randomised trials ~ reduce the severity of endometriosis symptoms by
was 66.7 % low and 33.3% serious (Figure 2). Based  affecting the pathogenesis of the disease.

on the RoB 2 tool (Figure 3), randomized trialshad =~ Oxidative stress occurs when the balance between
a 75% chance of low risk of bias and an 25% chan-  reactive oxygen species production and antioxidant
ce of some concern regarding the overall risk of  capacity is disturbed, either by insufficient antioxi-
bias. The SYRCLE’s RoB tool was used to assess the =~ dant protection or by increased ROS production.
quality of included animal studies (Figure 4). The  The relationship between ROS production and the
risk of allocation concealment and random housing ~ progression of endometriosis has been studied
could not be confirmed because none of the studies ~ previously [22]. Due to dysregulation of iron me-
offered complete information. tabolism, these abnormal endometriotic lesions are
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thought to be resistant to ferroptosis. Ferroptosis is
a form of regulated, iron-catalysed cell death cau-
sed by excessive lipid peroxidation in cell mem-
branes. This process was first described by Dixon
in 2012 [23].

Li et al. [24] found out that there was an excess
expression of ferroptosis-associated genes in the
ectopic and eutopic endometrium in patients with
endometriosis, showing a general trend towards
inhibition of the ferroptosis pathway. Increased
transferrin receptors (TFR1) and Ras gene muta-
tions in abnormal endometriotic cells directly affect
ferroptosis resistance. A local imbalance in iron ho-
meostasis leads to oxidative stress in the intraperi-
toneal cavity, inflammation and ferroptosis in intact
peripheral tissues. Iron-dependent ROS synthesis
is based on the Fenton reaction: Fe2+ + H202 —
Fe3+ + OH- + OH-. As a result, a hydroxyl radical
(-OH) is formed, leading to lipid peroxidation and
accumulation of lipid LOOH, which damages the
membrane. This is why ectopic endometriotic tis-
sue has higher levels of lipid peroxidation products
than normal endometrial tissue. This is also confir-
med by other studies [17, 25].

In addition, we observe changes in enzyme levels:
superoxide dismutase (SOD) and indicators such
as TAC, total oxidant status (TOS) and oxidative
stress index (OSI) in serum and FF. The decrease in
TAC and SOD between patients with and without
endometriosis is confirmed. It is noted that there
was a significant difference in this indicator in FF as
opposed to serum between both groups [14]. Total
antioxidant response (TAR) is also lower in patien-
ts with endometriosis, leading to an excess of OSI
[26]. Treatment with AST improved TAC and SOD
levels [19]. LC and LA administration also impro-
ved the TAC, reduced TOS, nitric oxide (NO) and
OSI (p < 0.05) [16]. However, vitamin C treatment

showed no difference in oxidative stress markers
and enzyme levels [14]. But there is evidence that
vitamin C prevents the progression of endometrio-
tic lesion development by reducing their weight,
size and volume [10-12]. Vitamin C and vitamin
E combination significantly suppressed levels of
MPO (a neutrophil marker that is increased due
to oxidative stress and depends on the severity of
endometriosis) in FF [18]. These findings support
previous data [26].

It should be mentioned that immune cells play a
crucial role in ectopic endometriotic lesions de-
tection and elimination. It is known that oxidative
stress impairs the efficiency of the immune sy-
stem, leading to reduced recognition of abnormal
endometrial tissue, allowing its invasion, accumu-
lation and growth in the pelvic and abdominal
cavity. Antioxidants are known to stimulate the
whole process of phagocytosis [27]. Durak et al.
[11] found that NK cell (Natural killer cells) le-
vels were significantly lower in control groups
than in those on antioxidant therapy (p < 0.01).
Similar results have been reported in other stu-
dies [28, 29]. It should be noted that the decrease
in cellular immunity correlates with the severity
of the disease. Whether this decrease in NK cel-
Is is a cause or a consequence of the severity of
endometriosis remains unclear. The reduction in
cellular immunity is related to the “endometriotic
disease theory”, also known as Sampson’s theory,
according to which the most important factor in
the development of endometriosis is not the ini-
tial implantation in the peritoneal cavity, but cell
mutations that cannot be eliminated due to the
reduced number of immune cells. It is these ec-
topic endometriotic cells, ignored by regulatory
factors in the peritoneal fluid, that trigger the di-
sease [30].
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All of the above factors affect fertility in women
with endometriosis. The granulosa cells and the
surrounding cumulus cells in the follicle are in-
volved in the maturation of the oocyte. This pro-
cess depends on the intrafollicular environment.
If it is damaged, the developmental competence
of the oocytes, the quality of the embryos and the
clinical pregnancy rate are reduced. In the case of
antioxidant therapy, IVF, cleavage and blastocyst
formation rates are increased compared to no tre-
atment. It is also important to highlight that this
finding is potentially helpful for translation into
clinical practice [13-16, 19]. High-level antioxidant
diet can significantly influence inflammatory pro-
cesses, which are directly related to the pathophy-
siology of endometriosis.

Strengths and limitations of the study

The limitations we encountered were mainly rela-
ted to the available data sources. The patients were
not similar between studies: rats and mice with in-
duced endometriosis, human. The heterogeneity of
the antioxidants should also be mentioned. A total
of 6 antioxidants were included in this review, but
it is difficult to compare them because of differen-
ces in regimen and dosage in each study. Studies
in animal models have a lower quality of evidence
than those in humans. It is important to emphasize
that more research is needed in human to assess
the clinical relevance and to establish the efficacy
of antioxidants, as clinical trials evaluating their
effects on endometriosis are still relatively limited.
The main strength of this study is that we obser-
ved antioxidant supplementation as a therapy that
affect oxidative stress — the main aspect of endo-
metriosis pathogenesis. All previously published
reviews were aimed to analyse the types of oxida-
tive stress markers and their levels in patients with
endometriosis, but did not observe and summarize
any medications for their reduction.

Implications for future studies may include inve-
stigating the development of targeted antioxidant
treatment, the possibility of delivering antioxidants
directly to endometriotic lesions. This could poten-
tially increase the efficacy of antioxidant therapy
and minimize potential side effects.

CONCLUSIONS

Antioxidants may be considered as a possible com-
ponent of endometriosis therapy to potentially
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enhance fertility outcomes and slow disease pro-
gression, though current evidence is preliminary
and requires further validation. This type of tre-
atment reduces oxidative stress markers concen-
tration, suspend endometriotic lesions progression
and improve oocyte developmental competence.
However, there is still controversy about the an-
tioxidant treatment as a monotherapy of endo-
metriosis. That is why more clinical trials to make
stronger recommendations is needed.
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INTRODUCTION

ABSTRACT

Objective. Breast self-examination is a healthy and non-invasive way to pre-
dict breast cancer. This research investigates education based on cooperati-
ve learning, problem-solving, role-playing, and video-based instruction on
knowledge, attitude, and practice related to breast self-examination in wo-
men in Iran in 2024.

Materials and Methods. This quasi-experimental study included 165 Iranian
women. The intervention group consisted of 132 individuals, divided into
four groups of 33. Each group attended two educational sessions, each la-
sting 60 minutes. Using a questionnaire, demographic, anthropometric, and
knowledge, attitude, and practice. The data obtained from the survey was
analysed by using group statistics, independent sample test, paired sample
test, chi-square test, and ANOVA.

Results. The mean age of the women was 25.20 + 3.00 years. The mean scores
in knowledge (95%CI F = 8.46; p < 0.001) in all education groups improved
post-intervention. The average rates of attitude and practice in all education
groups did not show a significant increase in post-intervention (95%CI F =
2.30; p > 0.05). The mean scores on attitude and practice did not improve in
the control group (95%CT; p > 0.29).

Conclusions. There was a general knowledge about breast cancer and breast
self-examination; poor attitude to doing breast self-examination and wrong
practice of breast self-examination among all the women recruited at baseli-
ne, irrespective of the group.

ganization reported about 2.3 million diagnoses
and 685,000 deaths from the disease [1]. In Iran,

Breast cancer is a widespread cancer affecting  breast cancer is one of the most common can-
women globally. In 2020, the World Health Or-  cers. According to the National Cancer Registry
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System, the relative frequency among Iranian
women was 25 percent in 2015 and rose to 26.4
percent in 2017, indicating a continued increase
in cases [2].

To detect breast cancer early, three methods have
been suggested, including mammography, clinical
breast examination (CBE) and breast self-exami-
nation (BSE). Among these, BSE is a non-invasive,
cost-effective, and easy-to-perform method for de-
tecting breast cancer [3].

About one-third of breast cancers occur in women
under 50, where mammography may be less ef-
fective. In these cases, self-examination can be a
valuable method for early detection [4]. Proper
education on breast self-examination (BSE) is fun-
damental as 90% of breast lumps are detected by
individuals [5]. Breast self-examination (BSE) is ef-
fective when women are knowledgeable and skil-
led in performing it correctly [6].

Studies in Iran show that women’s knowledge
of breast cancer symptoms and the effectiveness
of BSE as an early diagnostic tool is very low [7,
8]. Different educational methods for Breast Sel-
f-Examination (BSE) yield varying results. Various
information sources enhance understanding of
breast cancer and BSE. Some studies suggest that
video instruction improves BSE skills, while others
find face-to-face education more effective [9]. Most
previous studies have compared group discussions
and lectures [10, 11]. To date, no study has exami-
ned the simultaneous effects of active learning
methods like role-playing and problem-solving,
which have gained importance in education recent-
ly. Additionally, few studies have compared their
effectiveness to inactive methods.

The purpose of this study was to investigate the
effect of four educational methods, including co-
operative learning, problem-solving, role-playing,
and video-based instruction, on knowledge, attitu-
de, and practice of breast self-examination in 20 to
30-year-old women in Iran in 2024.

MATERIALS AND METHODS

Participant

This quasi-experimental study, conducted in 2024

in Iran, involved 165 women using a cluster-ran-

dom sampling method:

1. **Define the Population™*

2. **Identify Clusters**: the population was divided
into natural groups, such as health centres.
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3. **List Clusters**: a register of community health
centres was created.

**Randomly Select Clusters™: eight health cen-
tres were randomly chosen for participation
**Collect Data**: data was gathered from all eli-
gible women in the selected clusters.

The educational programs delivered included co-
operative learning, problem-solving, role-playing,
and video-based instruction.

4.

5.

The inclusion criteria
Aged 20-30, married, seeking family planning ser-
vices, willing to participate, not pregnant, Iranian.

Sample size

The sample size was calculated using the formula
for a quasi-experimental survey [12] with a margin
of error = 0.05. Considering the 10% probability of
case attrition, Participants were 165 women.

2
_ (21—::,fz + 31—,8) (a% + ag.)
(g — 1)

n

Participants

The intervention group comprised 132 individuals
divided into four groups of 33. Each group par-
ticipated in two educational sessions, with each
session lasting 60 minutes. In contrast, the control
group consisted of 33 individuals who attended a
standard educational session at healthcare centres
focused on breast self-examination (Figure 1). One
month after the intervention, both the intervention
and control groups completed the questionnaires
again.

Measure tools

The data collection tools of the multiple-choi-
ce questionnaire included demographic data (16
questions), knowledge (20 questions), attitude (15
questions), and practice (6 questions). The validi-
ty and reliability of the questionnaires had been
established in previous studies [14, 16]. Therefore,
there was no need for re-evaluation of validity and
reliability (CVI = 0.99, CVR = 0.85) [14, 15].

Knowledge

It included 20 questions about BSE. The scores of
1 and 0 were assigned to true and false responses.
The items had high external consistency (Cronba-
ch’s o = 0.93) [14, 15].
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(n=210)

-
|
g
= Excluded (n=0)
-
=
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2 intervention (n = 0) intervention (n = 0)
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=
=
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7
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- m=0) (n=0)
Figure 1. The CONSORT diagram for the study.
Attitude

This scale had 15 items; indirect attitude asses-
sed ranging from “disagree strongly” to “agree
strongly” (=2 - +2). The items had high internal
consistency (Cronbach’s a = 0.85) [14, 15].

Practice

This scale had 3 items, items ranging from “disa-
gree strongly” to “agree strongly” (=2 - +2). The
items had high internal consistency (Cronbach’s
a =0.80) [14, 15].

Educational intervention

The educational content was sourced from the
“Package of Basic Interventions for Non-Commu-
nicable Diseases in Iran’s Primary Health Care
System (IRAPEN)” by the Ministry of Health. It
included an educational pamphlet and a Power-
Point based on a knowledge questionnaire, or-
ganized into two main sections [1]. Theoretical
training included four parts: Breast neoplasm
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(prevalence, incidence, and risk factors), pre-
vention (self-care, diagnosis), and concepts and
methods of Breast Self-Examination (BSE). Topics
covered include breast cancer biology, statistics,
epidemiology in Iran and globally, modifiable
and non-modifiable risk factors, preventive me-
asures, and self-protection skills. The practical
section demonstrated the application and steps
of BSE.

In the first session, members shared their BSE
experiences, guided by the educator to foster po-
sitive opinions and attitudes. This indirect ap-
proach aimed to encourage discussions among
spouses and shift negative attitudes toward BSE.
Post-test was administered one month after re-
ceiving the education.

Data analysis

The data was analysed using SPSS 24. The results
of the Shapiro-Wilk test indicated that the signifi-
cance levels obtained for the study variables, sepa-
rated by the intervention and control groups, were
all greater than 0.05. Therefore, the assumption
holds, and it is permissible to perform parametric
tests. In the next step, the prerequisite of equality
of variances was examined using Levene’s test,
and the assumption of homogeneity of variances
was confirmed (P-value > 0.05). The T-test, Pai-
red t-test, ANOVA test, and Chi-square test were
done. A significance level of p < 0.05 was consi-
dered for all tests.

RESULTS

The results showed that there were no significant
differences in demographic information among the
groups (p = 0.869) (Table 1).

The mean (standard deviation) of the knowledge
scores of the participants in the problem solving, co-
operative learning, role playing, educational video,
and control groups showed a significant difference
before and after the intervention (p <0.001) (Table 2).
As the results of the analysis of ANOVA showed,
in the variable of knowledge, the effect of the in-
tervention on the post-test scores is significant
(P-value < 0.001). In the attitude, after adjusting
for the effect of pre-tests, the effect of group on the
post-test scores is not significant (p = 0.06). In the
practice, after adjusting for the effect of pre-tests,
the effect of group on the post-test scores is not
significant (p = 0.54) (Table 3).
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Table 1.  Characteristics of the participants in the study according to the studied groups.
Group
Control Role playing Educational video Cooperative learning Problem solving P-value
n=33 n=33 n=33 n=33 n=33
Age (mean and standard deviation) 24(4) 28(1) 24(3) 24(5) 26(2) 0.869*
Marital status (frequency and frequency percentage)
Single 6(18.1) 9(27.2) 3(9.00) 13(39.3) 7(21.2)
Married 27(81.8) 22(66.6) 29(87.8) 18(54.5) 25(75.7)
Deceased wife 0(0) 1(3.00) 0(0) 0(0) 0(0) 0.206/
Divorced 0(0) 1(3.00) 1(3.00) 0(0) 0(0)
Unknown 0(0) 0(0) 0(0) 2(6.00) 1(3.00)
Literacy status (frequency and frequency percentage)
llliterate 0(0) 0(0) 5(15.1) 0(0) 0(0)
Elementary to third middle school 12(36.30) 13(39.30) 14(42.40) 7(21.20) 13(39.30)
High school to diploma 7(21.20) 9(27.20) 8(24.20) 12(36.30) 15(45.40)
Diploma to post-diploma 2(6.00) 2(6.00) 0(0) 7(21.20) 3(9.00) 0107
Bachelors and Masters 11(33.30) 4(12.10) 5(15.10) 5(15.10) 2(6.00)
Unknown 1(3.00) 5(15.10) 1(3.00) 2(6.00) 0(0)
Income status (frequency and percentage of frequency)
< 5 million tomans 8(24.20) 2(6.00) 3(9.00) 5(15.10) 3(9.00)
Between 5 and 10 million tomans 11(33.30) 10(30.30) 11(33.30) 7(21.20) 14(42.20)
> 10 million tomans 13(39.30) 19(57.50) 17(51.50) 7(21.20) 15(45.40) o.10n
Unknown 1(3.00) 2(6.00) 2(6.00) 14(42.20) 3(9.00)
Previous history of breast cancer in family members (frequency and frequency percentage)
Yes 2(6.00) 2(6.00) 1(3.00) 1(3.00) 3(9.00)
No 31(93.90) 30(90.90) 30(90.90) 31(93.90) 30(90.90) 0.747N
Unknown 0(0) 1(3.00) 2(6.00) 1(3.00) 0(0)
Receiving education about BSE in the past (frequency and frequency percentage)
Yes 15(45.40) 9(27.20) 8(2.00) 7(21.20) 7(17.00)
No 18(54.50) 22(66.60) 22(75.50) 24(72.70) 26(82.90) 0.273A
Unknown 0(0) 2(6.00) 2(4.40) 2(6.00) 0(0)

*One-way ANOVA; AChi square.

DISCUSSION

The mean scores in knowledge in all education
groups improved post-intervention. A study by
Mena et al. (2014) found that many women in ru-
ral and semi-urban Ghana lack awareness of Bre-
ast Cancer and its risk factors, with 67.6% of rural
women lacking knowledge about its causes [16].

Molly and Mercy (2016) [17] conducted a qua-
si-experimental study among Mahila Mandal ru-
ral women in Mugalur, Bangalore, revealing that
participants had low baseline knowledge scores
on breast self-examination (BSE). They gave many
incorrect responses about the frequency of BSE
practice, detection methods, and stages of breast
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cancer. The study revealed that baseline attitudes
toward breast self-examination (BSE) were gene-
rally poor, with mean scores ranging from 41.93 to
44.61. Education alone may not sufficiently address
the fears and anxieties women associate with BSE,
such as the fear of finding abnormalities. Emotional
barriers, including fear, embarrassment, and cul-
tural beliefs, influence attitudes and require more
than just information to overcome. Misconceptions
about breast health persist, highlighting the need
for ongoing education. Additionally, some women
may doubt the effectiveness of BSE compared to
mammography, necessitating a focus on how BSE
complements other screening methods. Education
must be culturally sensitive and address specific
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Table 2. Comparison of the mean levels in problem solving, group learning, educational video, role playing pre- and post-intervention.

Mean (standard deviation)

Variable Control Role playing Educational video Cooperative learning Problem solving
n=33 n=33 n=33 n=33 n=33
Marital status (frequency and frequency percentage)
Preintervention -2.97(4.90) -6.12(5.61) -6.70(3.48) -3.39(3.43) -5.36(4.48)
Post intervention -5.55(4.62) -0.85(4.39) -1.76(4.24) -1.09(4.93) -1.03(5.73)
Paired t-test value 2.59 4.22 1.58 5.24 3.24
P-value >0.05 <0.001 0.012 <0.001 <0.05
Preintervention -41.93(9.37) -44.67(10.36) -47.48(9.27) -45.45(7.27) -44.61(9.9)
Postintervention -43.55(7.19) -46.81(4.55) -47.18(8.83) -46.12(3.05) -44.01(5.91)
Paired t-test value 0.37 0.83 0.98 1.90 0.13
P-value 0.71 0.40 0.33 0.06 0.89
Practice
Preintervention 2.45(2.68) -1.39(2.67) 1.52(3.04) 1.45(2.36) 2.73(2.39)
Postintervention 2.30(2.88) -2.36(3.13) 3.03(1.72) 2.64(1.69) 3.09(2.18)
Paired t test value 1.05 0.56 3.10 2.65 3.00
P-value 0.29 0.57 <0.05 <0.05 <0.05
Table 3. The analysis of ANOVA on knowledge, attitude, and practice on breast self-examination pre- and post-intervention in groups.
Sum of Squares df Mean square F Sig. (P-value) Effect size
Knowledge (post-test) Between Groups 782.764 4 195.691 8.462 0.000 0.175
Within Groups 3,700.182 160 23.126
Total 4,482.945 164
Attitude (post-test) Between Groups 360.206 4 90.051 2.307 0.060 0.055
Within Groups 6,206.836 159 39.037
Total 6,567.042 163
Practice (post-test) Between Groups 17.673 4 4418 0.770 0.546 0.019
Within Groups 917.939 160 5.737
Total 935.612 164
Knowledge (pre-test) Between Groups 360.667 4 90.167 0.760 0.550 0.017
Within Groups 3,180.970 160 19.881
Total 3,541,636 164
Attitude (pre-test) Between Groups 524.891 4 131.223 1.516 0.200 0.037
Within Groups 13,848.810 160 86.555
Total 14,373.700 164
Practice (pre-test) Between Groups 52.606 4 13.152 1.887 0.115 0.045
Within Groups 11,15.030 160 6.969
Total 1,167.636 164

barriers to acceptance. Even with education, some
women may procrastinate on regular self-examina-
tions, indicating a need for continuous reminders.
Overall, improving attitudes toward BSE requires
a multifaceted approach that considers emotional,
cultural, and logistical factors, along with collabo-

ration among healthcare providers and community
organizations. Similar studies have been reported
in this regard in 2024 and 2025 [18, 19].

Alinejad et al. (2023) [20] and Ibitoye and Thupaye-
gale-Tshwenegae (2021) [21] found that women had
a positive attitude towards adopting BSE, despite
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both studies being cross-sectional. Notably, most
participants were keen to educate others about BSE
benefits and techniques, a finding consistent with
our study, which also highlighted women’s wil-
lingness to share their knowledge.

Celik and Calim (2020) [22] noted that training
interventions, including self-demonstration, could
boost motivation and attitudes toward breast sel-
f-examination (BSE). However, in present study
found no initial differences between the educa-
tional and control groups. Post-intervention, the
mean practice scores for BSE were not significant
across all educational methods (problem sol-
ving, cooperative learning, educational video,
role playing). In certain studies where poor BSE
practice has been reported, it has been linked to
the education level of the respondents and their
partners. For example, Libretti et al. (2015) [23]
found that there is a significant correlation betwe-
en educational attainment and BSE performance.
After the intervention, the average practice score
of the cooperative learning, problem-solving, and
video training group showed a significant incre-
ase (p < 0.05), while the role-playing group and
control group did not show a significant change.
In their study, Celik et al. [22] found that women
with visual impairments benefit from watching
a breast self-examination training video with an
audio description before performing self-exami-
nations.

Molly and Mercy (2016) [17] attributed the lack of
adoption and practice of BSE to a lack of knowle-
dge and skills required for self-examination. After
the intervention, the average practice score of the
cooperative learning, problem-solving, and video
training group showed a significant increase (p <
0.05), while the role-playing group and control
group did not show a significant change. Libretti
in a study in 2023 showed that the quality and
reliability of hysteroscopy videos on the platform
are poor. The strategic use of selected, high-qua-
lity hysteroscopy videos can enhance procedure
success and alleviate patient fears [23] which is
consistent with the findings of the present study.

Limitations and suggestions

The study was conducted in selected wards of
Torbat Jam, which means the findings may not
be representative of the entire country. Additio-
nally, the proportion of women practicing breast
self-examination (BSE) was based on self-reported
responses. Other important aspects of BSE practi-
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ce, such as frequency, timing, and technique, were
not considered when identifying the factors asso-
ciated with BSE. Therefore, we recommend that
training be provided to women to improve their
attitudes toward BSE. Further research should also
be conducted to identify the factors that hinder
the practice of BSE so that these barriers can be
effectively addressed.

CONCLUSIONS

Participants showed general knowledge about bre-
ast cancer and BSE, but had a poor attitude and
incorrect practices regarding BSE. The findings hi-
ghlight the need to disseminate this information
widely and implement state policies for educatio-
nal programs on BSE within community health
interventions. Non-governmental organizations
should utilize these findings to develop effective
breast cancer control programs at the community
level. This must be done via massive exposure to
the primary stakeholders and decision makers in
such groups.
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INTRODUCTION

ABSTRACT

Objective. Anti-gliadin antibodies (AGA) detection is a former diagnostic
test for celiac disease (CD). This study aimed to determine whether vulvova-
ginal candidiasis (VVC) can induce AGA production and the significance of
AGA in the diagnosis of this disease.

Materials and Methods. A case-control study was conducted to consist of 90
subjects in two groups: 50 VVC patients and 40 women without VVC. Swabs
were collected from all subjects to diagnose VVC. Serum was analysed to
detect AGA by ELISA assay.

Results. Levels of IgG AGA were normal in both groups. Eleven patients
had elevated IgA AGA levels. Of the 11 patients, four were very positive
(4%), and seven had moderate increases in antibody levels (14%). IgA AGA
showed 84.76% sensitivity and 90% specificity. The diagnostic cutoff value of
IgA AGA for VVCis at 20 U/ml.

Conclusions. The low number of positive IgG-AGA detected in the VVC pa-
tients suggests that using this immunomarker as a diagnostic tool for this
fungal infection needs more confirmation and it’s too early to establish a
strong correlation between VVC and AGA levels. Confirming such correla-
tion may help differentiate fungal infection in the vagina from the same clini-
cal features caused by other organisms.

stances [1]. Anti-gliadin antibodies (AGA) with its
two classes, IgA and IgG, are mainly used in the

Vulvovaginal candidiasis (VVC) is an infection of
high prevalence and incidence in women around
the world caused by the pathogenic activity of
Candida species [1]. C. albicans is the most common
species of Candida causing VVC which can affect
women of all ages [2]. This type of fungi lives as
a member of the normal flora of the vagina and
can become pathogenic under particular circum-

diagnosis of celiac disease (CD) [3]. This test has
become insignificant since it was found that the
production of anti-gliadin antibodies is not spe-
cific to CD and can be produced in response to
other diseases [4]. AGA levels may be elevated
in healthy individuals or patients with diseases
other than CD such as psoriasis, hepatic disorder,
rheumatoid arthritis, nephritis, thyroid disorders,

Copyright 2026
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sickle-cell anaemia, and other intestinal tract disor-
ders [3, 4].

Numerous studies indicate a possible correlation
between Candida spp. and CD [5-7]. This correla-
tion is based on the sharing of many pathophy-
siological features such as the production of AGA
and anti-tissue transglutaminase (anti-tTG) anti-
bodies [5, 6]. C. albicans has a specific protein wi-
thin its cell wall, Hwp1, which has similar amino
acid sequences to the gliadin protein and has the
ability to stimulate the production of AGA [7].
This study is designed based on the assumption
that the ability of heavy growth of Candida to sti-
mulate the production of AGA can be useful in
using AGA as an indicator for the diagnosis of
candidiasis. The basis for this assumption is two
cases of patients with cutaneous candidiasis who
did not have CD [8, 9]. These cases showed that
two patients with chronic mucocutaneous can-
didiasis had elevated levels of AGA. Because of
this, assessing the capacity of a particular type of
candidiasis, VVC, to stimulate production of AGA
is main goal of this study.

MATERIALS AND METHODS

Patients

A total of 90 participants, including 50 VVC-posi-
tive patients (age range: 16-57 years) and 40 wo-
men without VVC as a control group (age range:
20-30 years), were included in the case-control
study. Subjects attended AL-Zahraa hospitals in
AL-Najaf province of Iraq from November 2020 to
February 2021. Vulvovaginal Candidiasis (VVC)
was clinically diagnosed in the patient group by
the gynaecological consultant of the hospital as the
first step. VVC is characterized by vaginal dischar-
ge that is foamy or cheese-like, with vulvar itching,
pain, and sometimes dysuria or dyspareunia [1, 2].
Patients with history of any autoimmune diseases
such as CD, rheumatoid arthritis or type 1 diabe-
tes, those under hormone treatment and with other
diseases that can increase AGA levels such as psori-
asis, endocrine disorders, urinary system disorders
and gastrointestinal problems were excluded from
this study.

Collection and processing of vaginal samples

Double swabs of the vaginal area were taken from
each subject. One swab sample was microscopical-
ly examined with Gram staining to determine the

167

Ali Abdul Hussein S. AL-Janabi, Maitham Jassim Mohammed

morphology of Candida species. Another swab was
cultured on Sabouraud’s Dextrose agar (SDA) (Hi-
Media, India). Inoculated plates were incubated at
30 °C for 24-48 hours. Identification of yeast species
was performed by Vitek® 2 system (bioMérieux,
France) using Vitek® 2 YST ID diagnostic cards for
yeast.

Detection of anti-gliadin levels

Serum was collected from all study subjects at the
same time as the swabs. Two types of antibodies
against AGA were determined in the serum, in-
cluding IgA and IgG by ELISA assay [10]. Levels
of IgA and IgG anti-gliadin antibodies were de-
termined using highly purified alpha-gliadin kit
(AESKU. Diagnostics. Wendelsheim, Germany).
The serum sample was diluted 1:101 and incuba-
ted in the ELISA microplate coated with the specific
antigen. AGA levels in manufacture’s manuals are:
<12 U/mlis normal, 12-18 U/ml is moderate, and
> 18 U/ml is positive.

Ethical approval

The study was carried out in accordance with the
Declaration of Helsinki and was endorsed by the
local ethics committee of the authors College, No.
200 in June 2020. Informed written consent was
obtained from all subjects before they were admit-
ted to the study.

Statistical analysis

Data were analysed statistically with one-way
analysis of variance (ANOVA) using Microsoft
Excel application in Microsoft Windows 7. The le-
vel of p < 0.05 was considered as significant.

RESULTS

Levels of two types of AGA were evaluated in all
subjects in this case-control study. All patient and
control groups were negative for the IgG AGA.
Antibodies against AGA IgA were determined at
a concentration > 18 U/ml (positive) in only four
patients (8%), with a significant difference from
the control (p = 0.003), but not with other VVC
patients (p = 2.01). Meanwhile, 7 patients (14%)
showed moderate concentration (12-18 U/ml) of
these antibodies. IgA AGA showed good specifi-
city (84.76%) in VVC patients with 90% specificity.
There was no relationship between the concentra-
tion of IgG and IgA where they were clustered on
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1-5 U/ml (Figure 1). There was an inconsistent po- ~ DISCUSSION

sitive relationship between patients and the control
group in the concentration of IgA AGA. Levels of
IgA AGA are higher in patients than in the control
group. The IgA AGA cutoff value was set to 1-5 U/
ml (Figure 2, Table 1).

Of the four patients with VVC who showed a posi-
tive result with IgA AGA, two patients were in the
24-32 age group (4%), with one patient in age group
15-23 years and another in group 33-41 years. The
positive moderate results of the IgA AGA were 7
patients mostly in the 24-32 age group (10%) with
a significant difference from other patients, while
another one each were observed in age group 15-23
years and 42- 50 years (Table 1).

168

Vulvovaginal candidiasis (VVC) is a common ge-
nital disease which affects millions of women each
year [1]. About three-quarters of all women are in-
fected with VVC during their reproductive years
[10]. A high prevalence of VVC may cost millions
of dollars due to prescription drugs and physician
visits [2]. The VVC can be symptomatic or asymp-
tomatic. Several Candida species can cause VVC [1].
It is estimated that 75% of all women may have
VVC during their lifetime and that 90% of them are
infected with C. albicans [11].

The results of this study indicated that there were
no positive IgG AGA levels in patients with VVC.
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Table 1. Anti-gliadin levels in patients with vulvovaginal candidiasis in correlation with age.

No. of patients (%)

Subject groups Age group (year) AGA IgG Anti-gliadin IgA level (U/ml) I(;:/i:
Positive (> 18) Equivocal (12 -18) Negative (< 12)

Patient (n = 50) 15-23 0 1(2) 1(2) 16* (17.7) 18 (20)
24-32 0 2(4) 5%(10) 13* (14.4) 20(22.2)
33-41 0 1(2) 0 5(5.5) 6 (6.6)
42-50 0 0 1(2) 5(5.5) 6 (6.6)

Control (n =40) 20-30 0 0 0 40 (44.4) 40 (44.4)

Total n (%) 0 4(4.4) 7(7.7) 79 (87.7) 20

*Significant differences between anti-gliadin levels in the same age group.

Meanwhile, four patients had higher levels of po-
sitive AGA IgA. Detection of AGA with its two
classes was the first test used for diagnosis of CD
since 1950 and now has becomes a less significant
test [3, 4]. The potential for candidiasis to induce
AGA production was proposed based on the de-
tection of positive AGA results in two patients with
chronic mucocutaneous candidiasis [8, 9]. The first
case detected a slightly elevated level of AGA in a
boy with chronic mucocutaneous candidiasis that
decreased later [8]. In the second case of chronic
mucocutaneous candidiasis, the levels of IgG AGA
were higher (365 U/L), but there was no increase
in the AGA IgA level [9].

AGA IgA was detected in some patients with VVC
in the current study with levels that are typically
found in CD patients. IgA AGA is the most im-
portant type of AGA for diagnosis of CD [12]. The
promotion of AGA by Candida spp. is mainly de-
pendent upon the presence of the Hwp1 protein in
its cell wall [7]. Hwpl is a specific protein of C. al-
bicans hyphae which may be used as a substrate for
the enzyme human transglutaminase (TG) [7, 10].
The binding of human TG with Hwp1l produces a
complex that leads to production of anti-tTG anti-
bodies and AGA [6, 7]. Thus, the AGA level in can-
didiasis patients may be elevated under the activity
of the Hwpl1 protein of C. albicans. This proposed
mechanism has been demonstrated by identifying
higher levels of specific antibodies to anti-Hwp1,
AGA and anti-tTG in the presence of Candida spp.
in patients with CD than in healthy people [5]. The
above description of the ability of the Hwp1 pro-
tein in Candida spp. to stimulate AGA production
can explain the elevated levels of IgA AGA in some
patients with VVC of the present study.

Based on the results of this study, positive [gA AGA
was observed primarily in two VVC patients aged
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24-32 years and one each in the 15-23 and 33-41
age groups. These findings indicate that positive
IgA AGA is common in young patients with VVC,
which differentiates it from CD patients. Levels of
IgA AGA are often positive in children with CD
more than in youth [12, 13]. Positive IgA AGA re-
sults in Pakistani CD patients were higher among
youth and gradually declined with age [13]. Several
studies have indicated that the level of IgA AGA is
most often increased in children. Measurement of
IgA AGA in 150 Iraqi children with CD revealed
that younger children (1 to 5 years old) with high
levels of IgA were most common compared to other
ages [12].

Since AGA is specifically induced by Candida in-
fections and not by other organisms, the other si-
gnificant findings of the current study are to deter-
mine the type of treatment used for vulvovaginal
infection. Clinical features of many vulvovaginal
infections caused by various pathogenic microorga-
nisms such as bacteria or parasites usually difficult
to differentiate from that caused by fungal infection
(VVQ) [1, 2]. Thus, the treatment of VVC depends
mainly on the identification of the causal agent and
not only on clinical characteristics. In addition, si-
gnificant elevated levels of AGA IgA make this type
of antibody useful for both VVC diagnosis and cli-
nically important to differentiate fungal infection
from bacterial or parasite infection.

Study limitations

Many limitations are present in the current study.
The smallest number of patients is the most critical
one. The period of this study saw many women
with suspected VVC seek treatment from gynae-
cological consultants at AL-Zahraa hospitals in the
AL-Najaf province of Iraq. Candida infection in the
vagina was confirmed by clinical and laboratory
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tests in only 50 women. Several patients who were
excluded were diagnosed with bacterial infections
or trauma injuries. The selected women were re-
quired to have no suspected underlying factors for
AGA, which was the second limitation of the num-
ber of participating patients in this study. Those
who suffered from autoimmune diseases or other
effectively diseases at the AGA level were also
excluded. The AGA is a highly sensitive indicator
that can be triggered by multiple disorders in the
human body.

CONCLUSIONS

This primary study’s findings can inspire further re-
search into the relationship between VVC and AGA
levels. It is premature to determine a strong corre-
lation between these factors based on the current
results. The final decision regarding such a type of
correlation requires further studies on a large num-
ber of certified patients with VVC. Many prospecti-
ve markers can be added to the diagnosis of VVC
in case of confirming a strong relationship between
infections with VVC and an increase or decrease
in levels of AGA. The first is that AGA measure-
ment can be useful in differentiating between VVC
caused by fungi from those with the same clinical
characteristics caused by bacteria or parasites [1,
12]. Thus, determining the correct causative agent
will make VVC treatment more meaningful within
a short time. The second is confirmed that AGA is
not specific to one disease such as CD [3, 4]. The
third conclusion can support the ability of Candida
spp. to stimulate AGA production by its excretions
or structural components such as the Hwp1 protein
[6]. The fourth conclusion is that the measurement
of AGA, especially of the IgA class, mainly provides
an indicator of the potential value of this antibody
for the diagnosis of VVC in some cases.
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ABSTRACT

Objective. Aromatherapy, a practice based on the use of essential oils, is incre-
asingly employed in gynaecology and obstetrics as a complementary therapy
to relieve pain and anxiety, especially during labour and childbirth but also in
many other gynaecological conditions. The aim of this review is to provide a
general overview of the clinical applications of aromatherapy, across obstetrics,
gynaecology, and other medical fields in a cross-disciplinary manner.

Materials and Methods. The studies included evaluate the effectiveness of
aromatherapy in reducing pain and/or anxiety during labour and childbirth
or in patients affected by gynaecological cancer, in minimizing menopause
symptoms or its use in other fields of medicine. Studies were excluded if
they were irrelevant, methodologically weak, or based on non-representative
samples. Randomized clinical trials, systematic reviews, and meta-analyses
published up to 2024 were included.

Results. According to the analysed studies, aromatherapy can significantly
reduce pain and anxiety during labour, improve the childbirth experience,
and contribute to woman’s overall psychophysical well-being. Among the
33 studies included, 84% reported significant reductions in labour pain, and
76% showed reduced anxiety levels with aromatherapy interventions, parti-
cularly with lavender and peppermint oils.

Conclusions. Aromatherapy appears to be a safe, low-cost adjunct to conven-
tional care and may be especially valuable in settings with limited access to
pharmacologic pain relief, underscoring its potential contribution to global
maternal health strategies. To establish reproducibility and long-term sustai-
nability, large-scale multicentre randomized controlled trials utilizing standar-
dized essential oil formulations and validated outcome measures are essential.

INTRODUCTION matherapy is defined as the science of using highly

concentrated essential oils or essences distillated
In recent decades, interest in complementary the-  from plants to utilize their therapeutic properties
rapies in medicine has grown significantly [1]. Aro-  [3]. Unlike herbal medicine, which uses whole
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plants to achieve a therapeutic effect, essential oils
used in aromatherapy are highly concentrated ex-
tracts derived from plant roots, leaves, bark, seeds
and flowers. The concentrated chemicals in the oils
give them different properties (relaxing, stimula-
ting, pain-relieving) that can be harnessed for be-
neficial effect. Essential oils, which can be applied
in a variety of ways, can directly reach the neocor-
tex of the brain through connections extending to
the limbic system and the hypothalamus through
scent. Essential oils cross the blood-brain barrier
and affect the cerebral cortex, thalamus and lim-
bic system, the part of the brain that deals with
emotions and memories. In this way, they reduce
symptoms of anxiety, depression and improve sle-
ep quality [3]. Essential oils can be divided into
three types of absorption: via the skin and mucous
membranes, olfactory and oral [2]. In medical and
nursing contexts, absorption mostly works through
the olfactory via inhalation or room scenting, or
through skin and mucous membranes via percuta-
neous massages and embrocation [3]. A distinction
can be made between psychological and pharmaco-
logical mechanisms of aromatherapy. The psycho-
logical effect, triggered by the olfactory intake of
the essential oils, can be divided into three areas
that control the individual scent reaction: subjective
evaluation (hedonic valence), conditioning (seman-
tic mechanism) and expectancy (placebo effect) [4].
Hence, the personality and the cultural imprint of
the person smelling play a decisive role on the spe-
cific, olfactory-triggered effect. In this regard, cho-
osing a fragrance that is personally appealing may
offer individualized benefits. The pharmacological
effect, however, is based on the absorption of the
essential oil components via the skin and mucous
membranes and the specific composition of the re-
spective oil, and acts similar in each user. Depen-
ding on the mode of application (skin vs olfactory
absorption), essential oils can trigger significantly
different effects [5].

In gynaecology and obstetrics, aromatherapy has
been adopted as a non-pharmacological method to
manage pain and anxiety associated with labour
and childbirth [6]. Labour pain and peripartum
anxiety are among the most common concerns re-
ported by labouring women worldwide, promp-
ting growing interest in integrative approaches that
support maternal comfort without pharmacological
side effects [7]. A recent study suggests that aro-
matherapy can positively influence the childbirth
experience by reducing pain perception and im-
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proving the emotional state of birthing women [8].
This review summarizes the available evidence on
the effectiveness of aromatherapy in gynaecology
and obstetrics and explores its role in other fields
of medicine.

MATERIALS AND METHODS

A systematic literature review was conducted using
the following databases: PubMed, Google Scholar,
Scopus, Embase and Web of Science. The keywords
used included: “aromatherapy”, “essential oils”,
“labor pain”, “anxiety”, “gynecology”, “pregnan-
cy” and “obstetrics.” Randomized clinical trials,
systematic reviews, and meta-analyses published
up to 2024 were included.

Included studies were those evaluating the effecti-
veness of aromatherapy in reducing pain and/or
anxiety during labour and childbirth or in patients
affected by gynaecological cancer, in minimizing
menopause symptoms or its use in other fields of
medicine. Studies were excluded if they were irre-
levant, methodologically weak, or based on non-re-
presentative samples. Figure 1 reports the PRISMA

diagram illustrating the studies selection process.

Records identified through
database searching
(n=112)

}

Additional records identified
through other sources
(n=10)

|

Records after duplicates removed
(n = 100)

|

Records screened
(n = 100)

|

Records excluded Full-text articles assessed
(n = 50) for eligibility
- (n = 50)

Full-text articl&s excluded,
with reasons (e.g., low quality,
irrelevant outcomes) (n = 17)

Studies included in
qualitative synthesis
(n =33)

Figure 1. PRISMA diagram.
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RESULTS

Included studies

A total of 33 studies were included, 27 of which
were conducted in Iran, all assessing the effecti-
veness of aromatherapy in reducing pain and
anxiety during labour [5]. The most used essential
oils were:

e Lavender: used in 13 studies, it showed positive
effects in reducing both pain and anxiety [9].
Geranium: found to be effective in reducing la-
bour-related anxiety [9].

Chamomile: associated with reduced pain and
anxiety [9].

Peppermint: demonstrated both analgesic and
anxiolytic properties [9].

Sweet and bitter orange: used for their
anxiety-reducing effects [9].

Frankincense and clove: used for their calming
and sedative properties [9].

Figure 2 reports the frequency of essential oil use
in clinical studies.

Administration methods

Aromatherapy was primarily administered throu-
gh inhalation or massage. Some studies used aro-
matic baths, compresses, or room diffusers [9].

Efficacy
Most of the studies reported a statistically signifi-
cant reduction in pain and anxiety among women

Aromatherapy in gynaecology and obstetrics

who received aromatherapy compared to control
groups [9]. Lavender oil, in particular, was fre-
quently associated with beneficial outcomes [9].
However, some studies did not report significant
differences, highlighting the need for further inve-
stigation [9].

Safety

None of the studies included reported serious side
effects associated with the use of aromatherapy du-
ring labour and delivery. This suggests that aroma-
therapy is a safe practice when used appropriately

[9].
DISCUSSION

Aromatherapy in obstetrics

During pregnancy

The use of aromatherapy during pregnancy has
attracted increasing attention, especially as a tool
for relieving common symptoms such as nausea,
anxiety, insomnia, and muscle pain [10]. Aroma-
therapy applied via inhalation to pregnant women
improves sleep quality and reduces fatigue levels.
According to these findings, lavender oil aromathe-
rapy can be recommended to improve sleep qua-
lity and reduce fatigue levels in pregnant women
during the third trimester [11]. In fact lavender is
commonly used to reduce anxiety and improve
sleep quality, thanks to its sedative and anxiolytic
properties [10]. On the other hand, several studies

Lavender

Geranium
bS] Chamomile
5
=]

c

(]

a -

w Peppermint §

Sweet and bitter orange §

Frequency of Essential Oil Use in Clinical Studies

Frankincense and clove.
0

Number of Studies

6 8 10 12

Figure 2. Frequency of essential oil use.
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document the effectiveness of lemon and ginger
essential oils in reducing morning sickness, with
minimal side effects [10]. Other studies show that
Rosa damascena is as effective as Metocloprami-
de in controlling nausea and vomiting in pregnant
patients and do not negatively effects sleep quality
[12]. However, the use of essential oils during pre-
gnancy requires caution: certain oils may exhibit
uterotonic effects or be contraindicated, particular-
ly during the first trimester [10]. Rose oil should
be avoided until the late third trimester due to a
possible mild emmenagogic effect (herbal emme-
nagogues were traditionally used as abortifacients)
[13]. Clary sage, also, should be avoided until term
of pregnancy due to a possible effect on uterine
contractions [13]. Guidelines recommend control-
led use and consultation with healthcare professio-
nals experienced in phytotherapy [10].

During labour

Aromatherapy is widely used during labour as a
non-pharmacological support to manage pain and
anxiety [9]. It does not have an effect on the risk
of intrapartum caesarean and does not influence
newborn APGAR scores, suggesting that aromathe-
rapy can be safely administrated intrapartum [4].
Inhalation of lavender, geranium, and frankincense
has demonstrated effectiveness in lowering corti-
sol levels and improving mood among labouring
women [9]. Lavender has been associated with a si-
gnificant reduction in pain perception and agitation
during the early stages of labour [9], while limo-
nene is capable of modulating neurotransmission
systems associated with pain and anxiety, being ef-
fective in reducing these symptoms during labour
too [14]. Also, Camellia sinensis essential oil redu-
ces pain and anxiety during labour, indicating its
possible applicability in good labour practice [14].
Other studies have shown how aromatherapy with
narcissus flower essence can reduce the intensity of
labour pain thanks to linalool compounds, making
the childbirth process a more pleasant experience
[15]. Aromatherapy significantly reduces pain in-
tensity over time, especially for pregnant women
in stage 1 dilatation and primiparous [14]. It also
reduces the duration and pain of the latent transi-
tion and active phase of birth as well as anxiety in
the active and transition phase [16]. Exposure to
the aroma of sweet orange during labour also re-
duces mean blood pressure, heart rate, respiratory
rate of pregnant women and foetal heart rate [14].
Some randomized controlled trials have shown a
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lower demand for analgesics among women who
received aromatherapy compared to control groups
[9]. Additionally, massages with essential oils con-
tributed to a more positive birth experience and
improved interactions between patients and heal-
thcare staff [9].

Postpartum period

In the postpartum period, aromatherapy has been
used to manage depressive symptoms, anxiety, in-
somnia, and to promote relaxation [17]. Back mas-
sage with essential oils turned out to be more ef-
fective than inhalation in improving the reduction
of anxiety and pain in the postpartum period, while
inhalation is also found to be more effective than no
intervention [18]. So, aromatherapy can be defined
as a successful non pharmacological method for
reducing soreness and enhancing comfort in this
phase of women'’s life, especially after a caesarean
section [18]. Rose essential oil has been associated
with a reduction in symptoms of postpartum de-
pression in some clinical studies [17]. The use of
aromatic baths and massages with essential oils
has shown beneficial effects on psychological well-
being and physical recovery in new mothers [17].
Preliminary evidence also suggests that aromathe-
rapy may help strengthen the mother-infant bond
and improve sleep quality, although longitudinal
studies are needed to confirm these findings [17].
As well as during pregnancy and labour, the use
of lavender can be useful also in the postpartum
period. In fact, its regular inhalation or addition to
bathwater may have beneficial effects on wound
healing and pain after episiotomy [19]. Lavender
oil can also be helpful to reduce dyspareunia in
these women [19].

Aromatherapy in gynaecology

Premestrual syndrom (PMS)

Premenstrual syndrome, characterized by a combi-
nation of emotional and physical symptoms, affects
a large portion of women of reproductive age [20]
and significantly impacts their lives. Aromathe-
rapy has demonstrated effectiveness in managing
the psycho-emotional symptoms of PMS, such as
irritability, mood swings, appetite changes and
breast tenderness [20]. Lavender and rose essen-
tial oils are frequently used for inhalation or ab-
dominal massages, improving mood and reducing
stress [20]. Some studies also report a decrease in
the intensity of breast pain and menstrual cramps
[20]. Grapefruit and bergamot essential oils have
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notable effects on anxiety, fatigue, bloating and sle-
ep disturbance PMS-related, thanks to their active
components like limonene, which influences the
central nervous system. [21]. Coping strategies for
menstrual symptoms and somatic complaints can
be also reduced by the use of essential oils [21].
Therefore, aromatherapy can play an effective role
in PMS as a non-invasive and safe method.

Dysmenorrhoea

Dysmenorrhoea is a gynaecologic condition that
negatively affects women’s social relations, daily
lives, business lives, academic achievements and
quality of life. For the treatment of primary and
secondary dysmenorrhea, aromatherapy has often
been combined with massage techniques, yielding
promising results [22]. Essential oils such as laven-
der, clary sage, fennel, and marjoram have been
used in several studies, demonstrating a significant
reduction in menstrual pain [22]. The proposed me-
chanisms include muscle relaxation in the uterine
smooth muscle and stimulation of endorphin re-
lease [22]. Several studies revealed the antimicro-
bial, anti-inflammatory and antioxidant properties
of Rosa damascena which can be a good option for
self-treatment of primary dysmenorrhea [23]. Ad-
ministered by inhalation, it can be used to reduce
the consumption of non-steroidal anti-inflamma-
tory drugs, avoiding their adverse effects. Rosa
damascena essential oil can be used either alone
or as an additional method [23]. The calming ef-
fects of aromatherapy may also help alleviate the
anxiety component often associated with chronic
pain [22].

Menopause

Menopause is a natural biological process marking
the end of a woman’s reproductive years, characte-
rized by the cessation of ovarian functions and the
progressive decline of estrogen and progesterone
levels until the stop of their production. Menopau-
sal and postmenopausal women often experience
many physical and psychological symptoms such
as hot flushes, fatigue, decreased libido, headache,
mood changes, anxiety, depression and sleep di-
sturbance that can significantly impact their quality
of life. Nowadays, hormone replacement therapy
(HRT) is the conventional treatment of these symp-
toms but concerns about its safety have led many
women to seek alternative approaches [24]. Essen-
tial oils can alleviate anxiety, induce relaxation and
potentially alleviate stressful menopausal symp-
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toms. Several studies shown the beneficial use of
lavender oil inhalation in reducing insomnia [25]
and hot flushing [26, 27]. Further research revea-
led that aromatherapy massage is more effective
than massage alone in reducing both physical and
psychological symptoms [28]. Inhalation and topi-
cal use of essential oils such as clary sage, fennel
and wild orange are widespread and offer bene-
ficial effects in alleviating menopausal symptoms
and hot flushes [24]. Peppermint oil is another be-
neficial essential oil. In fact, aromatherapy massage
with peppermint and lemon essential oil may help
alleviate hot flushes and discomfort associated with
menopause symptoms [29].

Osteoarthritis with associated chronic knee pain is
another relevant issue experienced by women du-
ring menopausal period. Chronic pain adversely
affects the quality of life impeding functionality,
daily life activities, sleep quality, mental health,
social relationships and the ability to fullfil occu-
pational responsibilities [30]. Aromatherapy can be
utilized as a complementary therapy in the treat-
ment of joint diseases such as knee osteoarthritis.
The components of essential oils used during aro-
matherapy massage are reported to reduce pain by
affecting the release of neurotransmitters such as
dopamine, endorphins, norepinephrine and sero-
tonin through lymph and blood vessels in the epi-
dermis [30]. Lavender, ginger, eucalyptus and rose-
mary oil is reported to be applied in the treatment
of osteoarthritis with noticeable benefits [31]. Also,
the use of bergamot essential oil has been widely
documented for its pharmacological antinocicep-
tive efficacy [30].

Current evidence suggests that aromatherapy
alone may not be sufficient as a stand-alone treat-
ment for managing menopausal symptoms [24].
However, incorporating aromatherapy into other
intervention may offer additional relief and noti-
ceable benefits [24].

Gynaecologic oncology

Women with gynaecological cancer, including bre-
ast cancer, often experience cancer and therapy-re-
lated side effects such as pain, fatigue, stress, sleep
disturbance, cognitive impairment, neuropathy,
psychological distress, changes in sexuality or clu-
sters of several symptoms [32]. Symptomatic side
effects usually do not vanish post chemotherapy
but continue into aftercare and can have a strong
negative impact on women'’s daily lives and ge-
neral well-being [32]. Therefore, gynaecological
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oncology patients need supportive strategies that
are adapted to their individual needs and circum-
stances [32]. In oncology patients, aromatherapy
has mainly been studied for the management of
secondary symptoms such as chemotherapy-in-
duced nausea, anxiety, insomnia, and chronic
pain [33]. Although not curative, aromatherapy
is recognized as a valuable palliative intervention
[33]. Peppermint essential oil is frequently used
for nausea control, while lavender and neroli are
used to reduce anxiety and improve sleep quality
[33]. In addition, it was shown that the use of aro-
matherapy during intracavity brachytherapy for
women with cervical cancer may help reducing
pain and anxiety [34]. In palliative care settings,
aromatherapy has also been shown to improve
quality of life and overall well-being [33]. Howe-
ver, in oncology, it is essential that the use of es-
sential oils is supervised by qualified professio-
nals, as some botanical substances may interfere
with chemotherapy drugs [33] or may cause side
effects themselves (lavender-based products can
be associated with breast swelling or irritation of
nasal mucosa) [32]. Consider patients’ odour pre-
ferences and aversions is also important because
they have a clear impact on motivation and per-
ceived effects. The smell of the product alone can
cause strong reactions, physical or mental respon-
ses such as nausea or vomiting and even beha-
vioural changes. The effect of the odour alone is
considered to be even more important than the
effect of the chemical components [32]. Offering
multiple and various fragrances and applications
that cover the individual needs and patient’s li-
ving circumstances represent a challenging item
on which future aromatherapy researches should
be focused.

Limitations and critical issue in literature

Despite the promising evidence, the literature on
aromatherapy in gynaecology and obstetrics pre-
sents several limitations [9]. Many studies have
small sample sizes, non-standardized methodolo-
gies, and a lack of appropriate control groups [9].
The influence of placebo effects is also not consi-
stently accounted for [9]. Additional limitations
include variability in the quality of the essential
oils used and the methods of administration [9].
Moreover, the subjective perception of well-being
can influence outcomes, making it challenging to
objectively assess the actual effectiveness of the in-
tervention [9].
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Table 3. Essential oils and clinical use.

Essential oil Primary use
Lavender Anxiety, insomnia, labour pain
Geranium Labor-related anxiety

Chamomile Menstrual pain, anxiety

Peppermint Nausea, pain relief, stimulant

Sweet Orange Anxiety and relaxation

Rose Postpartum depression

Ginger Pregnancy-related nausea

Many trials combine other complementary thera-
pies with aromatherapy, making difficult or impos-
sible separating the effects of aromatherapy from
the others. [4] In addition, the majority of trials on
aromatherapy during the peripartum period were
conducted in the Middle East, most notably Iran,
which may limit generalizability to other popula-
tions with different perinatal practices [4]. Finally,
another limitation is that very few studies have
been conducted for several of the clinical indica-
tions [4] (Table 1).

Other clinical applications of aromatherapy
General oncology

In addition to gynaecologic oncology, aromathe-
rapy is widely used as palliative treatment for can-
cer patients to alleviate symptoms related to thera-
pies (e.g., nausea, fatigue, insomnia, and anxiety)
[35]. Ginger essential oil is commonly used to coun-
ter chemotherapy-induced nausea, while lavender,
frankincense, and neroli are used to reduce anxiety
and improve sleep quality [35]. Studies conducted
in oncology centres have shown that aromatherapy,
when integrated with conventional medicine, im-
proves the patient’s subjective experience and can
reduce the need for anxiolytics [35].

Neurology and mental health

The use of essential oils in neurological and
psychiatric contexts is well documented, particu-
larly for the treatment of anxiety, mild depression,
chronic stress, and insomnia [36]. Lavender essen-
tial oil (Lavandula angustifolia) in particular has de-
monstrated anxiolytic effects comparable to some
pharmacological anxiolytics in several randomized
controlled trials, with no significant side effects
[36]. Lemon and Melissa (lemon balm) have also
been studied for their mood-enhancing properties
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and their role in cognitive stimulation in patients
with mild depression or dementia [36].

Intensive care and anaesthesiology

In intensive care units, aromatherapy has been intro-
duced as a non-invasive technique to reduce anxiety
in intubated patients or those undergoing invasive
procedures [37]. The use of room diffusers with la-
vender or chamomile oils can create a more relaxing
environment and improve physiological parameters
such as heart rate and blood pressure [37]. Prelimi-
nary studies suggest that aromatherapy may redu-
ce the need for sedatives or anxiolytics in pre- and
post-operative settings [37].

Rheumatology and chronic pain

In managing musculoskeletal and rheumatic pain,
aromatherapy has shown anti-inflammatory and
analgesic properties [38]. Eucalyptus, rosemary,
and pine essential oils are often used in combina-
tion with physiotherapy massage to relieve joint
pain, muscle stiffness, and inflammation [38].
Regular use in patients with fibromyalgia or rheu-
matoid arthritis has led to improvements in quality
of life, sleep, and pain perception [38].

Dermatology

Topical use of essential oils has found applications
in managing dermatitis, acne, psoriasis, and skin
infections [39]. Tea tree oil has demonstrated anti-
bacterial and antifungal activity and is used in the
treatment of mild acne and fungal infections [39].
Lavender and chamomile are employed for their
soothing properties on irritated or inflamed skin
and promote tissue regeneration [39].

Paediatrics

Aromatherapy is also used in children, although
with greater caution due to their skin and respira-
tory sensitivity [40]. In paediatric care, it has been
used to improve sleep, calm night crying, and re-
duce irritability [40]. Oils such as chamomile, man-
darin, and lavender are preferred for their gentle
action [40]. Administration is mainly through dif-
fusion or diluted massage [40].

Sports medicine

In sports medicine, aromatherapy has been used
to accelerate muscle recovery, reduce cramps, and
stimulate concentration before competitions [41].
Rosemary and peppermint are commonly used oils
due to their energizing effects, while eucalyptus is
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known for its decongestant and anti-inflammatory
properties [41, 42].

CONCLUSIONS

Aromatherapy represents a valuable complemen-
tary approach across multiple medical disciplines.
Although it is not a first-line treatment, it can be
integrated into clinical protocols as a holistic ap-
proach cantered on the patient’s overall well-being.
The documented effectiveness in various clinical
settings supports the need for appropriate training
of healthcare professionals, as well as the develop-
ment of specific guidelines for each field of appli-
cation.

Aromatherapy may be especially valuable in settin-
gs with limited access to pharmacologic pain relief,
underscoring its potential contribution to global
maternal health strategies.

To establish reproducibility and long-term sustai-
nability, large-scale multicentre randomized con-
trolled trials utilizing standardized essential oil
formulations and validated outcome measures are
essential.
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INTRODUCTION

ABSTRACT

Background. Cervical cerclage (CC) prevents preterm birth and mid-trime-
ster loss (MTL) in women with cervical insufficiency. While transvaginal cer-
clage (TVC) is commonly used, laparoscopic abdominal cerclage (LAC) is
an alternative for those with anatomical limitations. This systematic review
compares pregnancy outcomes between elective TVC and pre-conceptional
LAC.

Materials and Methods. Following PRISMA guidelines, we conducted a sy-
stematic search in PubMed, EMBASE, Scopus, Cochrane Library, and Science
Direct in June 2024 using the terms “Elective Cervical cerclage” and “Laparo-
scopic cerclage”. Studies were included if they involved elective TVC or LAC
and reported at least one outcome of interest: delivery < 34 weeks gestation,
MTL, infection, or neonatal survival. Non-original and non-English studies
were excluded.

Results. 13 studies involving 1,259 patients (601 TVC, 658 LAC) were analy-
sed. Delivery > 34 weeks occurred in 71.3-87% of TVC and 71.4-100% of LAC
cases. MTL was significantly higher with TVC (6.4% vs 3.4%; p = 0.0055). No
significant differences were observed in preterm delivery < 34 weeks (9.7% vs
11.1%; p = 0.053) or complication rates (2.8% vs 1.9%; p = 0.337).

Conclusions. While TVC has traditionally been preferred, recent evidence
suggests that pre-conceptional LAC may be more effective for women with
a history of cervical insufficiency. Further research is necessary to confirm
these findings and assess the efficacy of LAC in other high-risk populations.

spontaneous preterm delivery and mid-trimester
loss (MTL) caused by cervical insufficiency (CI) [1].

Cervical cerclage (CC) represents a successful option  In the first trimester, transvaginal cerclage (TVC)
available for the management of women at risk for =~ may be performed as a preventive measure (electi-
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Figure 1. PRISMA flow diagram.

ve) if clinical history indicates a risk of mid-trime-
ster loss or low cervical resistance, such as CI or a
history of cervical cerclage placement in a previous
pregnancy. This procedure may also be required for
a short cervix (25mm) or cervical shortening found
on ultrasound. There is also a possibility of placing
an emergency cervical suture in women who alre-
ady have a dilated cervix with membranes bulging
without any signs of labour, infection, or heavy ble-
eding [2].

An alternative strategy could be represented by
transabdominal cerclage. It is considered for wo-
men who had cervical insufficiency or anatomy
that excluded a transvaginal cerclage [3]. Compared
to the vaginal approach, the abdominal approach
is considered to provide greater mechanical sup-
port to the cervix by placing the suture at or slight-
ly above the internal ostium. In order to minimize
surgical discomfort, a laparoscopic procedure can
be performed [4].

Our systematic review aimed to compare the
pregnancy outcomes between elective TVC and
preconceptional laparoscopic abdominal cerclage
(LAC) in patients with cervical insufficiency.

MATERIALS AND METHODS

The methods for this study were specified a priori
based on the recommendations in the Preferred Re-
porting Items for Systematic Reviews and Meta-A-
nalyses (PRISMA) statement [5]. The present work
has been categorized on the PROSPERO Interna-
tional Prospective Register of Systematic Reviews
as ID CRD42024558592.

Search method

In June 2024, we performed a systematic search for
articles in PubMed Database, Embase, Cochrane Li-
brary, Science Direct, and Scopus Database, adop-
ting the string “Elective Cervical cerclage” and “La-
paroscopic cerclage”. We provided no restriction on
the country and year of publication and considered
English-published articles (Figure 1).

Study selection

Study selection was made independently by E.B.
and M.C.S. In case of discrepancy, C.R. decided on
inclusion or exclusion. Inclusion criteria were: 1)
studies that included patients undergoing elective
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TVC or LAC; 2) articles reporting at least one outco-
me of interest: delivery < 34 weeks of gestation,
mid-trimester loss, number of infections and cho-
rioamnionitis and neonatal survival rate; 3) peer-re-
viewed articles published originally. We excluded
non-original studies, preclinical trials, animal trials,
abstract-only publications, and articles in langua-
ges other than English.

An email request was sent to the authors of stu-
dies that were only available as abstracts in order
to obtain data from them.

We mentioned the studies selected and all reasons
for exclusion in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
flowchart (Figure 1). We assessed all included stu-
dies regarding potential conflicts of interest.

Data extraction

G.C. and M.C.D.D. extracted data for all relevant
series and case reports. They extracted data on the
number of pregnancies achieved, the number of de-
liveries beyond 34 weeks of gestation, the number
of deliveries before 34 weeks of gestation, mid-tri-
mester loss (MTL), the number of infections and
chorioamnionitis, and the neonatal survival rate.
The number of pregnancies was defined as an ab-
solute number. The number of deliveries beyond
34 weeks’ gestation and before 34 weeks’ gestation
was defined as the ratio of live-birth deliveries to
the total number of pregnant patients. The MTL
rate was defined as the ratio of patients who un-
derwent pregnancy loss between 12 and 24 weeks’
gestation. The infections and chorioamnionitis rate
was defined as the infections and chorioamnionitis
ratio of the total number of pregnancies. The neo-
natal survival rate was the ratio to the total number
of pregnancies.

However, the lack of information and different cri-
teria for each paper hindered this activity.

Heterogeneity

Although our analysis applied standard methods
for pooling results, potential heterogeneity across
studies must be acknowledged. Differences in cli-
nical inclusion criteria (e.g., patient age ranges, di-
sease severity, or comorbidity profiles), variations
in treatment protocols, and inconsistent definitions
or measurements of outcomes may have introdu-
ced heterogeneity. Furthermore, the duration of
follow-up and the setting (single vs multicentre
studies) could also contribute to between-study
variability.
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Quality assessment

We assessed the included studies” quality using the
Newcastle-Ottawa scale (NOS) [6]. This assessment
scale uses three broad factors (selection, compara-
bility, and exposure), with the scores ranging from
0 (lowest quality) to 8 (best quality). Two authors
(V.C. and C.S.) independently rated the study’s
quality. Any disagreement was subsequently re-
solved by discussion or consultation with C.R. Di-
screpancies were resolved through discussion and
consensus among the three reviewers. If consensus
could not be reached initially, the decision of the
third reviewer was considered final. We reported
the NOS Scale in Appendix A.

Statistic consideration

The nominal variables were expressed as absolute
frequency and percentages and compared using Fi-
sher’s exact and Chi-square tests, according to their
distribution. Continuous variables were expressed
as median. No comparison between continuous va-
riables was planned.

Patients were divided according to technique into
TVC and LAC.

The null hypothesis of our study was that there
was no difference in the prevalence of the MLT
between patients who underwent TVC or LAC
(HO: p1 = p2; H1: p1-p2 1 0 two-sides). Secondary
outcomes were the same evaluation for births
before 34 gw and any complication related to
the technique. All statistical investigations were
performed using R software and R Studio vers.
2023.12.1 + 402.

Declaration of generative Al

Grammar correction tools (Grammarly, Inc.) were
used to improve the quality of English and reada-
bility. The technology was used under human over-
sight and control.

RESULTS

Studies characteristics

After the database search, 785 articles matched the
search criteria. After removing records with no full
text, duplicates, and wrong study designs (e.g., re-
views), 37 were eligible. Of those, 13 matched the
inclusion criteria and were included in the systema-
tic review. Those data are summarized in Table 1.
An analysis of 5 retrospective articles exami-
ned elective TVC placed in the first trimester ba-
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Table 1. Characteristics of included studies.
Authors, year . Period of No. of I LR . o
of publication Country Study design enrolment participants treatment Inclusion criteria
& e (LAC/elective TVC)
To M.S. 2002 UK Retrospective 1995-2000 41 TVC Singleton pregnancies who had at
monocentric study least one previous spontaneous
delivery at 16-33 weeks of gestation
Liddell H.S. New Retrospective 1998-2003 11 LAC Cervical incompetence and/or a short
2008 Zealand monocentric study or absent cervix after cervical surgery
MTL, cervical surgery
Burger N. B. Netherlands Retrospective 1997-2011 56 LAC Cervical surgery; previous failed TVC
2012 multicentre cohort study
Riiskjaer Denmark Prospective 2004-2011 52 LAC Cervical incompetence and/or a
M.2012 observational short or absent cervix after cervical
monocentric study surgery. PPROM. Preterm delivery or
contractions.
Gluck 0.2016 Israel Retrospective 2006-2014 154 TVC MTL, preterm loss, cervical incompe-
monocentric cohort tence and/or a short or absent cervix
study after cervical surgery
Huang X. 2016 China Prospectic observational 2010-2015 100 LAC Prior midtrimester loss; failed TVC
monocentric study
Ades A.2018 Australia Prospective 2007-2017 225 LAC diagnosis of cervical insufficiency
observational study based on previous obstetric history
and/ or a short or absent cervix
Wei 2018 China Retrospective 2009-2015 276 TVC MTL, cervical surgery
monocentric study
Saridogan E. England Prospectic observational 2004-2017 54 LAC Cervical surgery; previous failed TVC
2019 monocentric study
Yuksel Simsek Turkey Retrospective 2012-2019 48 TVC History of cervical insufficiency in
S.2020 monocentric study previous pregnancy
Tian S. 2020 China Retrospective 2014-2018 135 LAC History of >2 s-trimester pregnancy
monocentric study losses or preterm delivery or
contractions <34 weeks. Singleton
pregnancy. Cervical incompetence
and/or a short or absent cervix
Tian S. 2020 China Retrospective 2014-2018 82 TVC History of >2 s-trimester pregnancy
monocentric s losses or preterm delivery or contrac-
tudy tions <34 weeks. Singleton pregnan-
cy. Cervical incompetence and/or a
short or absent cervix
Abdulrahman  Netherlands Retrospective 1997-2007 250 LAC Cervical incompetence and/or a short
N. 2024 multicentre or absent cervix after cervical surgery;
cohort study previous failed vaginal cerclage

TVC: transvaginal cervical cerclage; LAC: laparoscopic abdominal cerclage.

sed on the patient’s obstetric history or anatomi-
cal characteristics [7-11].

A total of 8 studies evaluated pre-conceptional LAC
placement based on the patient’s previous obstetric
history or anatomy criteria [12-18]. There were 4
retrospective studies and 4 prospective studies in
this group.

Table 1 summarizes the publication year range, the
studies” design, the number of participants, and the
type of treatment (elective TVC or pre-conceptional
LAC).

The publication years ranged from 2002 to 2024 [7-18].
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In total, 1,259 patients who performed cercla-
ges were included in this review: 601 were tre-
ated with elective TVC and 658 were treated
with pre-conceptional LAC.

Outcomes

In the elective TVC studies group, 601 patients were
treated. 532 pregnancies were followed up, and the
percentage of delivery beyond 34 week gestation
ranged from 71.3% to 87%. In the pre-conceptional
LAC studies group, 658 patients were treated, and
549 pregnancies were achieved. The percentage of
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Table 2. Pregnancy outcomes of LAC and TVC.

Laparoscopic vs vaginal cerclage: perinatal impact

Authors, vear of pub- Pregnancies Preterm Delivery > Infections Neonatal Cervical treat-
Ii’c:tion P Country atg\ieve d MTL (%) delivery 34 wee}ll(s and chorio- survival ment (LAC/

< 34 weeks amnionitis (%) elective TV(Q)
To M.S. 2002 UK 41 2.4% 14.6% 85.4% NA NA TVC
Liddell H.S. 2008 New Zealand 10 0% 0% 100% NA 100% LAC
Burger N.B. 2012 Netherlands 35 8.6% 5.7% 71.4% 0% 90% LAC
Riiskjaer M.2012 Denmark 45 11% 13% 82.5% NA NA LAC
Gluck 0. 2016 Israel 154 2.5% 2.59% 81.8% 1.29% NA TVC
Huang X. 2016 China 85 3.7% 20% 76.4% NA 96.4% LAC
Ades A. 2018 Australia 121 1.6% 12.4% 79.7% 1.3% 98.4% LAC
Wei 2018 China 257 7.2% 5.1% 87% NA 91.8% TVC
SaridoganE. 2019 England 42 4,7% 14% 83% NA 97% LAC
Yiiksel Simsek S. 2020 Turkey 48 NA 20.8% 79.2% 2.1% NA TVC
Tian S.2020 China 74 NA NA 94.6% 0% 97.3% LAC
Tian S. 2020 China 80 NA NA 71.3% 6.3% 83.8% TVC
Abdulrahman N. 2024 Netherlands 137 18.3% 9.6% 90.4% 2.5% 96.2% LAC

TVC: transvaginal cervical cerclage; LAC: laparoscopic abdominal cerclage; MTL: Mid trimester loss.

delivery beyond 34 weeks gestation ranged from
71.4% to 100%.

10 articles presented data on losses in the mid-tri-
mester (between 14 and 27 weeks of pregnancy);
specifically, mid-trimester loss ranged from 2.4%
to 7.8% in the TVC group and from 0% to 8.6% in
the LAC group.

7 articles reported the overall complication rate re-
garding wound infections, chorioamnionitis, and
intra-operative injury; TVC group complications
ranged from 1.2% to 6.3% and LAC group compli-
cations ranged from 0% to 2.5%. Only nine studies
presented neonatal survival data, specifically: two
studies of TVC group and seven studies of LAC
group. A neonatal survival rate of 90%-100% was
observed in the LAC group, compared to an avera-
ge of 83.8%-91% in the TVC group. Data are sum-
marized in Table 2.

Analysis of the data

Rearranging all the data reported in the literature,
we compared the two techniques regarding MTL,
< 34 gw deliveries, and complication rate (CR).
Concerning MTL, data were obtainable for 924 pa-
tients (456 TCV and 468 LAC). The TVC technique
showed a higher rate of MTL (6.4% vs 3.4%; p =
0.0055). Regarding delivery previous than 34 gw,
in a sample of 1123 patients (524 TVC vs 483 LAC),
each technique failed to show itself superior to the
other (9.7% in TVC vs 11.1% in LAC; p = 0.053). Fi-
nally, CR information was obtainable for only 614
patients (282 who underwent TVC and 332 LAC);

no statistically significant difference was observed
in the two groups (CR 2.8% vs 1.9%; p = 0.337).
Those data are summarized in Table 3.

DISCUSSION

Data discussion

It is difficult to find one technique that is clearly
superior to the other. Our study failed to show a
statistically significant difference in reducing pre-
term deliveries. However, it did show a trend (p
=0.053), with a very slight advantage in favour of
TVC (9.7% vs 11.1%). On the other hand, this fin-
ding can be interpreted in terms of ‘non-inferiority’,
showing that both techniques are effective about 9
times out of 10, with an extremely low-risk profile
of complications (2.8% and 1.9%). Our systematic
review shows that both elective TVC and pre-con-
ceptional LAC are effective in reducing the inci-
dence of preterm birth before 34 weeks gestation

Table 3.  Analysis of the data reported in the literature.

Outcome TVC (%) LAC (%) P-value®
MLT+ 29 (6.4) 16 (3.4) 0.0055
Preterm delivery <34 56 (9.7) 60 (11.1) 0.053
gw+
CR+ 8(2.8) 6(1.9) 0.337

TVC: transvaginal cerclage; LAC: laparoscopic abdominal cerclage; MTL: Mid trime-
ster loss; gw: gestational weeks; CR: Complication Rate; °chi-squared test; +Data
available for a proportion of patients.
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in women at risk. However, due to the inclusion
criteria of the individual studies, effect sizes may
have varied.

According to our research, we found no compa-
rative studies between pre-conceptional LAC
and elective TVC, except in Tian et al., in whi-
ch patients with a history of cervical insufficiency,
prophylactic LAC appears to have a better pre-
gnancy outcome than elective TVC [11].
However, the data reported for both techniques
appear superimposable even without comparative
studies. This could mean that the very concept of
‘cerclage’ is effective against cervical incontinence,
and the mode of placement and time of planning
have little effect on the final outcome.

Comparison with existing literature

Several techniques can be considered for TVC. Pre-
vious research has found that pregnancy outcomes
were similar in Shirodkar and McDonald cerclages
[19, 20].

Conversely, with fewer complications and less da-
mage, laparoscopic abdominal cerclage is as effecti-
ve and perhaps even better than open abdominal
cerclage, so it gradually replaced open abdominal
cerclage as a primary surgical technique [21]. De-
spite this, the LAC shows a lower incidence of in-
fections and faster patient relief [11]. Also, in our
review, the lowest infection rate occurred in the LAC
group, even though we were unable to report stati-
stical significance. In addition, previous retrospecti-
ve studies have shown that the two approaches have
a superimposable rate of preterm deliveries while
maintaining superimposable clinical outcomes of
complications and hospitalizations [22].

Clinical implication

Given the overlap in neonatal outcomes in the two
study groups, the ‘non-inferiority’ of one techni-
que over the other should be understood as greater
clinical manoeuvrability. While vaginal techniques
are easier to perform, preconception treatment
could lead to equal results by avoiding anxiety
and worry in patients at risk of premature birth or
mid-trimester loss. On the other hand, the effects of
vaginal surgery are reassuring, making it possible
to treat even patients who were not selected in the
pre-conceptional phase as candidates for cervical
cerclage. Finally, the high neonatal survival rate
makes the two techniques optimal for the mana-
gement of the risk of premature birth in cases of
cervical-histomy insufficiency.
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Strength and limitation

Our study found its strength in the systematic nature
of the research, which covered everything published
on the subject without date or research group limi-
tations. The construction of a NOS scale gave due
qualitative weight to the individual studies. On the
other hand, a limitation was the complete absence
of direct comparative studies, which made a quanti-
tative analysis impossible. Another limitation is the
absence of data on the management and timing of
cerclage removal in non-pregnant patients, which
was not addressed in our analysis. Dedicated studies
are required to explore this specific clinical question.
Further studies of a prospective nature aimed at a
direct comparison will be necessary to settle the dif-
ferences between the two techniques.

CONCLUSIONS

TVC has been considered the traditional approach.
Studies have demonstrated that TVC is associated
with fewer complications and a similar neonatal
survival rate than laparoscopic approaches [3, 20].
Nevertheless, other studies have suggested that
laparoscopic cerclage may be more effective than
transvaginal cerclage in patients with a history of
transvaginal cerclage failure. Regarding which ap-
proach should be considered first, there is still a
debate. As a result of our study, LAC may be be-
neficial for women who have previously failed va-
ginal cerclages, but further research is necessary to
confirm its efficacy in other high-risk groups.
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APPENDIX A.  Newcastle-Ottawa scale (NOS).

Item & score
Selection Was follow Adequacy

Representativeness of the Demonstration  Compare ability uplong  of follow
Study of the exposed non- Ascertainment that outcome of of cohortson  Assessment enough for up of
cohort (1) exposed of exposure interest was not the basis of of outcome oytcomes cohorts
cohort (1) (1) present atstartof  the design or (1) to occur (1) (1)
study (1) analysis (2)

To M.S.

et al 2002 1 1 1 1 2 1 1 1

Liddell H.S.
etal 2008

Burger N.
B.2012

Riiskjaer M.
2012

Gluck O.
2016

Huang X.
2016

Ades A.
2018

Wei 2018 1 1 1 1 2 1 1 1

Saridogan
E.2019

Yiksel
Simsek S. 1 1 1 1 2 1 1 1
2020

Tian S.
2020

Abdulrahman
N. 2024

190



Ital | Gynaecol Obstet 2026, 38, N.2

ORIGINAL ARTICLE

Italian Journal of

Gynacology & Obstetrics

June 2026 - Vol. 38 - N. 2 - Quarterly - ISSN 2385 — 0868

Translation and cross-cultural adaptation of the Get Active Questionnaire for
pregnancy into Italian language

Alice Cola !, Olja Jankovic ?, Vittoria Tomasi?®, Alina Piccinni 4, Matteo Frigerio

!Department of Gynecology, Fondazione IRCCS San Gerardo dei Tintori, Monza, Italy.

2 Mamika, Milan, Italy.
3 Maternity Fitness Trainer, Milan, Italy.

4 Pivetta Riabilitazione Motoria Srl, Milan, Italy.

ARTICLE INFO

History

Received: 14 July 2025

Received in revised form: 06 October 2025
Accepted: 20 November 2025

Available online: 22 June 2026

DOI: 10.36129 /jog.2025.250

Key words
Pregnancy; physical activity; quality of life
questionnaire; healthcare providers; women.

*Corresponding author: Matteo Frigerio,
M.D. Department of Gynecology, Fondazione
IRCCS San Gerardo dei Tintori, via Pergolesi
33, Monza, Italy.

Email: frigerio86@gmail.com.

ORCID: 0000-0003-3952-8462.

INTRODUCTION

Comprehensive research has indicated that enga-
ging in regular physical activity during pregnan-
cy (PAP) yields beneficial health effects for both

ABSTRACT

Objective. Engaging in regular physical activity during pregnancy yields bene-
ficial health effects for both mothers and their infants. To promote these benefits,
the World Health Organization experts recommend that pregnant and postpar-
tum women partake in at least 150 minutes of moderate-intensity aerobic exer-
cise each week and reduce their sedentary time. The Get Active Questionnaire
for Pregnancy (GAQ-P) was created in 2021 to identify pregnant women who
may need further advice from their obstetric care provider regarding potential
contraindications to physical activity participation. The goal of this project was
to translate the GAQ-P into Italian and to culturally adapt these tools.

Materials and Methods. The GAQ-P was translated into Italian and cross-cul-
turally adjusted using the ten recommended steps: 1. Preparation; 2. Forward
Translation; 3. Reconciliation; 4. Back Translation; 5. Back Translation Review;
6. Harmonization; 7. Cognitive Debriefing; 8. Review of Cognitive Debriefing
Results and Finalization; 9. Proofreading; and 10. Final Report.

Results. Utilizing the described methodology, we have developed a reliable,
evidence-based screening tool. This tool aims to assist obstetric care providers
in identifying pregnant patients who may not be suited for moderate to vigo-
rous physical activity. Simultaneously, the GAQ-P can help lower the barriers
for most women who should and wish to engage in physical activity during
pregnancy.

Conclusions. We have developed a reliable, evidence-based screening tool.
Future research should evaluate the effectiveness of this instrument and the
extent of its implementation within the Italian context.

mothers and their infants [1-3]. The World Health
Organization points out several key advantages,
including a reduced likelihood of preeclampsia, ge-
stational hypertension, gestational diabetes, exces-
sive weight gain during pregnancy, complications
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during childbirth, postpartum depression, and
fewer neonatal issues [4]. To promote these benefi-
ts, WHO experts recommend that pregnant and po-
stpartum women partake in at least 150 minutes of
moderate-intensity aerobic exercise each week and
reduce their sedentary time. They also suggest that
women who were routinely involved in vigorous
sports or were physically active prior to pregnan-
cy can maintain these activities throughout their
pregnancy and postpartum, provided there are no
complications. Similar recommendations have been
released in various countries in recent years [5].

In 2023, the Polish Association of Gynaecologists
and Obstetricians and the Polish Association of
Sports Medicine created joint guidelines on fol-
lowing current guidance outlined above, as well
as incorporating more contemporary research and
practical knowledge [6]. Although the vast majority
of Polish women (over 90%) are aware of the bene-
ficial effects of PAP on the course of pregnancy [7],
almost half of them are inactive while pregnant [8].
In Italy, the guidelines on physical activity during
pregnancy are in line with those of the World He-
alth Organization (WHO) and can also be found in
documents produced by the Ministry of Health and
other scientific societies, such as the Italian Society
of Gynecology and Obstetrics (SIGO). Thanks to
informative campaigns and guidelines promoted
by these organizations, awareness among Italian
women regarding the importance of physical acti-
vity during pregnancy is increasing. However,
knowledge may vary depending on factors such
as education, access to information, and personal
experiences. Although many Italian women are
aware of the beneficial effects of PAP on the course
of pregnancy, recent studies indicate that the per-
centage of women who engage in physical activity
during pregnancy is estimated around 20-30%. It
is essential to continue promoting education and
providing support so that all pregnant women can
benefit from adequate and safe physical activity.

Paradoxically, one of the leading reasons for their
lack of activity is the apprehension regarding the
health and safety of the foetus [9]. Recent meta-a-
nalyses have shown that these concerns are en-
tirely baseless. Prenatal exercise is not linked to
miscarriage, stillbirth, neonatal mortality, preterm
delivery, premature or prelabour rupture of mem-
branes, or low birth weight [10, 11]. However, it is
crucial to identify any contraindications or medical
conditions that could make prenatal physical acti-
vity unwise or necessitate adjustments. Unfortu-
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nately, many women do not make their decisions
about starting physical activity during pregnancy
based on the latest information or credible sources.
Many pregnant women in Italy receive information
from healthcare professionals about the importan-
ce of physical activity during pregnancy, but the
quality and quantity of this information can vary.
Although there is increasing awareness among he-
alth professionals regarding the benefits of physical
activity, not all women receive specific recommen-
dations. Additionally, there is evidence indicating
that women often wish to receive more information
on the subject. Training for healthcare professionals
on this topic is essential to ensure that all pregnant
women receive adequate and evidence-based ad-
vice. Various initiatives have been launched to im-
prove communication on this issue, but it remains
an evolving area.

Thus, it is essential to develop resources that assist
obstetric care providers in fulfilling their professio-
nal responsibilities. The Get Active Questionnaire
for Pregnancy (GAQ-P) was created in 2021 by a
team of experts led by Davenport et al. [12], in col-
laboration with the Canadian Society of Exercise
Physiology (CSEP). These evidence-based instru-
ments aim to minimize the obstacles to physical
activity for most women who are eligible and eager
to engage in exercise during pregnancy. The GA-
Q-P includes a self-administered section designed
to identify pregnant women who may need further
advice from their obstetric care provider regarding
potential contraindications to physical activity par-
ticipation (PAP). The intended users of these scre-
ening instruments are pregnant women, obstetric
care providers, policymakers, and qualified exerci-
se professionals who facilitate PAP. The goal of this
project was to translate the GAQ-P into Italian and
to culturally adapt these tools.

MATERIALS AND METHODS

The GAQ-P was translated into Italian and
cross-culturally adjusted using the ISPOR fra-
mework as a basis [13]. We followed the ten
ISPOR-recommended stages to complete the
translation. The Translation and Cultural Adapta-
tion-Principles of Good Practice framework consi-
sts in the following steps: 1. Preparation; 2. Forward
Translation; 3. Reconciliation; 4. Back Translation; 5.
Back Translation Review; 6. Harmonization; 7. Co-
gnitive Debriefing; 8. Review of Cognitive Debrie-
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fing Results and Finalization; 9. Proofreading; and
10. Final Report. The cognitive debriefing (refer to
step 7 in the subsequent section) involved recruiting
participants who voluntarily offered to participate
from the outpatient population of the author. Each
participant provided written informed consent.

RESULTS

Preparation

The client contacted the developer at the beginning
of the process to request authorization to translate
the document. The Canadian Society for Exercise
Physiology (CSEP) and the author of the original
instrument have both granted approval for the
translation process to move forward.

First translation

The translators reside in Italy and are fluent in
the Italian language. These people independently
translated the original English instrument twice
(V1 and V2, respectively). It takes two separate re-
viewers to get rid of one person’s linguistic biases
and make it easier to spot mistakes and different
interpretations of phrases that aren’t quite clear.

Reconciliation

An Italian medical authority who was not involved
in the creation of V1 or V2 resolved the differences
between the two versions, paving the way for the
creation of a third version of the instrument (V3).
The most colloquial term was selected for each sta-
tement. The reconciliation recommended a few mi-
nor word adjustments. The outcomes of each step
are compiled in Table 1.

Back translation

The created version’s quality control is known as
back translation (V3). It was completed by two
contracted translators who were natural English
speakers and had nothing to do with V1 or V2.
There were two separate back translations of V3
into English.

Revision of back translation

The original instrument has been compared with
the two separate versions of the back translation
by the principal researcher in Italy and the crea-
tor of the original instrument written in English.
It was confirmed that one of the back translated
versions most accurately reflected the original, de-
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spite literal deviations from the original. In order
to preserve the original intent, minor terms in the
selected document that did not match the original
instrument were replaced with better alternatives
(see Table 1 for an illustration of how the procedure
was established).

Harmonization

The back translations made in other nations should
be compared when adapting an instrument to
another language. This phase of the procedure was
omitted since the authors of the Get Active Que-
stionnaire for Pregnancy were unable to find any
additional back translations.

Cognitive debriefing

Cognitive debriefing indicates the extent of com-
prehension, the translated version’s semantic
equivalency, and any incorrect or unclear terms
or phrases. The primary in-country person (or
another in-country consultant) should assess the
newly translated measure’s cognitive equivalency
on a sample of five to eight respondents in the tar-
get country. Native speakers of the target language
who fairly represent the target community should
be the respondents. Five fitness experts with at least
five years of experience in their area and five pre-
gnant women - all fluent speakers of Italian — were
given the Italian version of the GAQ-P. Every per-
son was questioned if they understood everything
and if there were any problems or recommenda-
tions for improved word or phrase construction.
Every recommendation was noted.

Revision of debriefing results

Three researchers discussed and applied the partici-
pant-suggested revisions to the updated debriefing
results, which were then added to the reconciled
version. The original phrases’ semantic significance
has been preserved in the modifications.

Syntax and orthographic revision
The final version of the Italian instrument was revi-
sed for accuracy in syntax and orthography.

Final report

In order to make it easier to adapt the same in-
strument to different cultures in the future and to
transfer the experience to other self-reported instru-
ments, the TCA group advises creating a thorough
documentation of the process [13]. For those who
would like to adapt the Get Active Questionnaire
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for Pregnancy into another language, this study
offers a template.

DISCUSSION

This communication explains how the GAQ-P for
pregnancy was translated into Italian and adjusted
for cross-cultural differences. This procedure, which
was carried out in accordance with a set of guideli-
nes [13], is the initial stage of a validation process.
After extensive consultation on this project, fe-
edback from key target users indicated that the
translations were both clear and culturally relevant.
Respondents highlighted the importance of broad
knowledge dissemination (e.g., educational even-
ts, presentations at scientific conferences) to raise
awareness of these tools and help reduce barriers to
physical activity among pregnant women in Italy.
Given that a significant number of Italian women
remain physically inactive during pregnancy, this
perspective is well-founded.

Historically, all pregnant women were encouraged
to consult their obstetric care provider regarding the
safety of engaging in physical activity during pre-
gnancy. This practice posed a significant barrier to
exercise participation, especially given the strong
evidence now available that supports the safety
and health benefits of physical activity for expectant
mothers. However, it remains important to identify
the small subset of women who may face contrain-
dications to exercise during this period. The GAQ-P
was created for this purpose, enabling pregnant wo-
men to complete it on their own. By responding to
specific questions, they can easily evaluate their he-
alth, the progress of their pregnancy, and the amount
and quality of physical activity they have engaged
in, both during and prior to pregnancy. Based on
their answers, they will receive guidance indicating
whether they are at low risk for contraindications
to prenatal physical activity, allowing them to sa-
fely start or continue exercising, or if they should
seek additional screening from their obstetric care
provider. Additionally, the brief, evidence-based in-
formation provided in the questionnaire may help
reinforce healthy behaviours, potentially increasing
the rate of physical activity participation among pre-
gnant women in Italy.

It is important to note that engaging in daily activi-
ties and low-intensity exercises is still advised for
most complications related to pregnancy [14]. Pro-
fessional organizations in gynaecology and obstetri-
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cs recommend against suggesting “bed rest” or com-
plete inactivity [15]. Such recommendations, lacking
clinical support, are considered unethical due to the
detrimental health effects of physical inactivity [16].
They may also contribute to unfavourable outcomes
for infants [17]. Widespread misconceptions regar-
ding the supposed dangers of physical activity du-
ring pregnancy can complicate efforts to encourage
participation in physical activity.

In a study on more than 500 women in Italy, only
4.6% of the women participated in regular physical
activity / exercise during the third trimester. “Lack of
time” (54%) was the sole barrier negatively correla-
ted with exercise. The facilitators of “relaxation/re-
creation” (18%), “prevention of health issues” (15%),
“enjoyment” (10%), and “prevention of gestational
weight gain” (4%) were linked to meeting exercise
recommendations. This study found no correlation
between meeting the recommendations and fac-
tors such as childhood exercise/social modelling
or exercise networks /environments (p = 0.294 and
p = 0.123). However, exercising with others was a
significant predictor of consistent maternal exercise
(p < 0.001). The majority of women did not receive
any guidance on exercise during pregnancy from
their doctor or midwife (60.0% ). Nevertheless, those
who did receive such advice were significantly more
likely to exercise regularly compared to those who
did not (75.0% vs 38.2%; p < 0.001) [18].

Malta et al. [19] demonstrated that after an edu-
cational intervention, healthcare providers were
almost three times more likely to offer appropriate
advice on physical activity to their pregnant patien-
ts compared to a control group lacking educatio-
nal support. Resources like the GAQ-P will further
enhance educational efforts and the dissemination
of knowledge.

It is crucial to differentiate professional skills rela-
ted to the promotion, planning, and implementa-
tion of physical activity programs [20]. Obstetric
care providers should carefully assess women with
medical or obstetric issues and provide them with
general information about the advantages of phy-
sical activity participation (PAP) and the potential
risks of inactivity. In contrast, the responsibility for
designing and executing exercise programs falls to
fitness professionals. The effectiveness of an exer-
cise program relies on the proper interaction of its
main components: intensity, duration, frequen-
cy, type, and progression. When working with a
pregnant individual, it is vital to ensure that the
exercises cater to her specific needs as an expectant
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mother [20]. To achieve this, instructors, trainers,
coaches, other exercise specialists, and physiothe-
rapists must be competent and trustworthy. Their
training should ideally take place in reputable in-
stitutions that uphold high educational standards,
such as those consistent with European guidelines

[21]. With an increasing number of women, inclu-

ding female athletes, wishing to maintain vigorous

and high-intensity sports during pregnancy [22-24],

it is essential for exercise professionals to have spe-

cialized skills in this field.

In Italy, there are qualifications for professionals

working with pregnant and postpartum women.

These include:

1. “Training Course for Pregnancy Sports Opera-
tors”: this training program focuses on educating
fitness instructors about exercise prescription for
pregnant women.

. “Master in sport and gynecology”: some univer-
sities offer specialized master’s programs that
cover topics related to exercise and pregnancy,
training professionals to support pregnant wo-
men in physical activity safely.

. “Certifications in Physical and Sportive Educa-
tion”: many fitness professionals pursue certifi-
cations in pre- and postnatal fitness, which equip
them with the knowledge to guide women du-
ring these stages.

These programs aim to ensure that instructors and

trainers are well-prepared to support the health and

well-being of pregnant and postpartum women.

The strength of this study lies in the fact that the

original version of the GAQ-P was created throu-

gh a multi-stage, rigorous process established by
the instrument’s developers [12]. As a result, the
validity of both the questionnaire structure and its
content has been reliably verified. The proposed
methodology provided a clear and systematic ap-

proach to translation and cultural adaptation [13].

Questions may arise regarding how well these tools

will be integrated into the Italian context and how

widely they will be utilized by pregnant women,
obstetric care providers, and fitness professionals.

It is clear that comprehensive promotional and edu-

cational initiatives should be organized to support

this effort.

CONCLUSIONS
Target users have given favourable feedback on the

Italian version of the GAQ-P. Utilizing the ISPOR
methodology, we have developed a reliable, evi-
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dence-based screening tool. This tool aims to assist
obstetric care providers in identifying pregnant
patients who may not be suited for moderate to
vigorous physical activity. Simultaneously, the
GAQ-P can help lower the barriers for most wo-
men who should and wish to engage in physical
activity during pregnancy. Future research should
evaluate the effectiveness of this instrument and
the extent of its implementation within the Italian
context.
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INTRODUCTION

ABSTRACT

Objective. Genitourinary syndrome is a complex of multi-organ symptoms
related to hypoestrogenism. Over 50% of women in menopause are affected
by severe symptoms thus the need for new therapeutic approaches. The
objective of the study is to demonstrate whether oral integration of bioactive
substances in CO, laser therapy can enhance the therapeutic effects of geni-
tourinary syndrome.

Materials and Methods. The study conducted is a pilot study of a prospecti-
ve monocentric case-control type. Sixty patients were recruited and a sim-
ple single-blind randomization was conducted to form two homogeneous
groups. Half of the patients (group A) underwent CO, laser therapy vagi-
nally and received placebo, while the second half (group B) underwent la-
ser therapy and received oral supplementation with hyaluronic acid. Three
treatments were administered monthly to each study group. The primary
endpoint was the improvement in PISQ-12 scores from the baseline to the
six-month follow-up. Secondary endpoints at six months were assessed with
a symptom severity scale, PFSQ-7, I-QOL and Vaginal Health Index.

Results. Both groups showed an improvement according to the scores PISQ
12, PISQ 7, Vaginal Health Index (VHI) and Symptom score regarding itching,
burning and dyspareunia. Group B achieved greater improvements with sta-
tistically significant differences (p < 0.05).

Conclusions. The CO, laser therapy represents a valid non-hormonal alter-
native in the treatment of genitourinary syndrome. Oral adjuvant therapies
with hyaluronic acid can enhance the effectiveness of vaginal laser therapy.

Conference in Chicago in 2013 to indicate, in a bro-
ader way, the symptoms linked to hormonal deple-

Genitourinary syndrome of menopause (GSM)isa  tion and not only genital atrophy [1]. Due to its ae-
complex of multi-organ symptoms related to hypo-  tiology, linked to the normal path of female aging,
estrogenism that affects women with the onset of it can be defined as a paraphysiological condition.
menopause. The term was coined at the Consensus ~ The extension of life expectancy, the desire for a
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better quality of life, greater scientific knowledge
and prolonged sexual activity even at an advan-
ced age, push women to experience the symptoms
of hormonal depletion for longer and with greater
discomfort. Genito-urinary syndrome includes di-
sorders of the sexual sphere such as dyspareunia
and of the urinary system such as urgency, dysu-
ria and recurrent cystitis. The female genital tract
and the lower urinary tract derive embryologically
from the same structure, i.e., the urogenital sinus
[2]. The external genitalia and lower urinary tract
have common features including widespread expo-
sure of oestrogen receptors. GSM is not just a set of
symptoms but rather the reflection of precise tissue
remodulations that lead to an impoverishment of
collagen fibres in quantity and quality, reduction of
elastic fibres and histo-architectural disruption [3].
The discomforts experienced by menopausal wo-
men in the urogenital area affect over 50% of the fe-
male population, despite the fact that the problem is
still underdiagnosed and undertreated [4]. A recent
survey conducted in Italy revealed, unsurprisingly,
that only a small number of physicians possess the
necessary competencies in the matter [5].

It is important to acknowledge the concurrent rise in
both the incidence of breast cancer and the number
of women who survive it. Consequently, in the for-
thcoming decades, a significant portion of patients
will likely experience vulvo-vaginal and lower uri-
nary tract disorders [6]. This last category of women
is the most difficult to treat due to the absence of
established safety profiles in the vaginal application
of topical estrogens among survivors. Local hormo-
nes are the most effective therapy to date. Topical
hyaluronic acid, lubricants and moisturizing creams,
polynucleotides and platelet-rich plasma can be va-
lid alternatives in the therapeutic plan.

In recent years, vulvovaginal laser therapy has re-
ceived excellent feedback regarding its outcomes,
improving the quality of life and sexual satisfaction
of women who accepted this treatment [7]. A 2022
review analysed 312 studies on laser therapy and
found only 9 to have a strong scientific basis. The
results of these studies agree that fractional CO, la-
ser is an effective therapy, enhancing clinical symp-
toms of GSM and sexual life. An improvement of
VAS scale score was reported in all studies [8]. The
outlook for treating stress urinary incontinence is
also promising [9], although the extant literature
presents greater uncertainty in this regard, leaving
ample room for classic methods such as urethral
slings or bulking agents [10].
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According to Di Donato et al., women'’s satisfaction
with laser treatment is high: 89.7% of patients would
highly (value 5-7) recommend the procedure and
94.9% would be ready to repeat the procedure to
maintain results [11]. Therefore, vaginal laser treat-
ment can be considered both an effective and safe
innovative therapy for the minimally invasive tre-
atment of symptoms of GSM [10, 12]. During the
treatment period, no severe complications occurred.
A minority of patients reported mild complications
(dysuria, dizziness, minor bleeding, mild discomfort
during and after the therapy), but these resolved wi-
thout the need for treatment [13]. The strong point of
this therapeutic option is its safety even in women
who have survived hormone-responsive tumours.

Our study stems from the desire to improve the
effectiveness of laser therapy by combining va-
rious pharmacological and non-pharmacological
solutions that are currently scientifically validated.
The beneficial effect of hyaluronic acid on genital
mucous membranes, for example, has been proven
by the results obtained with its local application in
gel form [14]. It is also beneficial when taken orally
in the treatment of skin aging, mucous membranes
and joint connective tissue [15]. The efficacy of vi-
tamins in regulating connective tissue has likewise
been demonstrated [16]. The quality and quanti-
ty of collagen fibres, in fact, are influenced by the
levels of vitamin C [17], and further by those of
N-Acetyl-D-Glucosamine [18, 19]. Moreover, the
combination of hyaluronic acid and chondroitin
sulphate reduces the inflammatory and degenera-
tive status of the tissues [20].

It is therefore reasonable to think about enhancing
the effects of vaginal laser therapy through all the-
se adjuvants, which have been substantiated by
scientific literature. Undoubtedly, hyaluronic acid
(HA) is the protagonist among all bioactive mole-
cules, due to the multiple functions it performs in
the repair of tissue lesions. Regarding the possible
integration of hyaluronic acid, it is widely demon-
strated that the forms with low molecular weight
(between 150-300 kDa) act on the differentiation
mechanism of fibrocytes and on the expression of
metallo-elastases by macrophages, degrading pos-
sible bacteria and promoting a protective effect. No
study in the scientific literature has addressed the
therapeutic possibility of combining vaginal laser
treatment with oral supplementation of non-hor-
monal bioactive molecules. To date, hyaluronic acid
is mainly used locally with newly developed equi-
pment such as Vagy Combi and Caress Flow [21].
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In the future, laser therapy will represent an incre-
asingly valid and widespread therapeutic oppor-
tunity, especially if scientific knowledge leads to
more standardised and targeted recruitment proto-
cols. Currently, this type of therapy is regarded as
third-line in cancer survivors, after non-hormonal
and local hormonal therapies. The increasing scien-
tific consensus regarding the safety and efficacy
of CO, laser therapy [22] will certainly lead this
approach to become the second viable therapeutic
option, even prior to the utilisation of topical hor-
mones. Tailored Treatment-Based Approach are the
future of GSM [23].

MATERIALS AND METHODS

The study is of prospective monocentric type and
has been approved by the International Review Bo-
ard of the University of L’ Aquila with protocol num-
ber 17/2023. The study was conducted at the San
Salvatore Hospital in L’ Aquila, in the urogynaeco-
logy clinic. It involved 60 menopausal patients, aged
between 50 and 70 years (mean age 59.1 + 6.2 years),
suffering from mild stress urinary incontinence and
vaginal atrophy. The mean BMI was 23.6 + 3.3.
Eligible patients were randomly assigned to two
study groups using a randomised procedure based
on the decision of the physician in charge. The clear
definition of inclusion and exclusion criteria, along
with the random selection process, ensured the ho-
mogeneity of the sample cohort and the methodo-
logical validity of the comparison between groups.
The study population have thus a simple single-blind
randomization. All patients signed an informed con-
sent form to participate in the research group.

The study population included women aged
between 50 and 70 with vaginal atrophy following
physiological or iatrogenic menopause and mild
stress urinary incontinence that did not require sur-
gical correction. All patients tested negative in pap
tests performed in the last two years, vaginal and
cervical swabs in the last month, and urine cultu-
res in the last month. Furthermore, patients had
to have suspended any local or systemic therapy
related to the pathology for 3 or more months. Wo-
men with the following conditions were excluded
from recruitment: heritable disorders of connective
tissue, undiagnosed abnormal uterine bleeding, on-
going tumour pathologies, lack of sexual activity,
previous pelvic radiotherapy or previous radiofre-
quency therapy (Table 1).
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Table 1.  Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Vaginal atrophy following
physiological and/or iatrogenic
menopause and mild stress urinary
incontinence that does not require
surgical correction.

Genetic pathologies of the
connective tissue.

Age between 50 and 70 years. Undiagnosed AUB.

Negative PAP TEST performed in the
last two years.

Current tumor pathologies.

Suspension of any local or systemic
therapy relating to the pathology for
3 or more months.

Lack of sexual activity.

Negative vaginal and cervical swabs
in the last month.

Previous pelvic radiotherapy.

Negative urine culture in the last
month.

Previous radiofrequency
therapy.

This study aims to find new ways to push laser the-
rapy to greater efficacy profiles than those recorded
to date without altering its safety profile; exploiting
the beneficial properties of some bioactive molecu-
les, in particular, low molecular weight hyaluronic
acid. In the population studied, no distinction was
made between women with physiological menopau-
se and those with iatrogenic menopause.

One group then underwent the pure microablative
CO, vaginal laser treatment, i.e. without local or sy-
stemic adjuvants (group A). In contrast, the second
group (group B) underwent the same laser therapy
and also took an oral supplement. In group A, which
only underwent endovaginal laser therapy, a place-
bo was administered to avoid possible psychological
biases. All the patients in group B declared that they
had taken the Jalorest tablets continuously.

The laser therapy consisted of complete vaginal
irradiation at an energy level of 90, 85 and 80 mJ/
pixel, administered every 30 days for three con-
secutive months. During the three-month period
of laser therapy, women in group B also took one
tablet per day of a supplement containing 100
mg of hyaluronic acid from sodium hyaluronate,
400 mg of chondroitin sulphate, 200 mg of N-A-
cetyl-D-Glucosamine and 80 mg of Vitamin C. The
commercial name of the supplement was Jalorest
and it was identified for the right mix of compo-
nents in terms of type and quantity, as compared to
the extant scientific knowledge on the synthesis of
collagen and the extracellular matrix. In particular,
it was appreciated for the low molecular weight
hyaluronic acid it contains. The pill of group A,
however, did not contain pharmacological princi-
ples but only starch.
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The primary endpoint was the improvement in
PISQ-12 scores from the baseline to the six-month
follow-up. Secondary endpoints at six months were
assessed with a symptom severity scale, PFSQ-7,
I-QOL and Vaginal Health Index.

Before starting any therapy (time zero, i.e. t), all
patients were invited to privately complete interna-
tionally validated tests to investigate general, uri-
nary, sexual and vaginal well-being. The following
questionnaires were filled:

e I-QOL (Incontinence Quality of Life) for urinary
problems.

PISQ-12 (The Pelvic Organ Prolapse/Urinary
Incontinence Sexual Questionnaire) for sexual
problems.

PFIQ7 (Pelvic Floor Impact Questionnaire Short
form 7) for problems related to alterations of
the pelvic floor.

Vas Symptom Score scale to describe the seve-
rity of the perceived vulvo-vaginal symptoms.
The VAS Symptom Score scale was designed to
evaluate symptoms such as vaginal irritation/
itching, sensation of dryness, local discomfort,
pain of the part and dyspareunia, with a score
ranging from 1 to 10.

These tests were administered once more at the
follow-up conducted six months later, i.e. three
months after the end of the final laser session
(time t,).

The last parameter taken into consideration at
time 0 and time 1 was the Vaginal Health Index,
which, through the analysis of five parameters
(vaginal elasticity, vaginal secretions, pH, epi-
thelial mucosa, vaginal humidity), immediately
allowed to diagnose and prove the severity of va-
ginal atrophy. This diagnostic index ranges from
a minimum score of 5 to a maximum of 25, with
each parameter evaluated on a scale from 1 (none)
to 5 (excellent). A total score of less than 15 is in-
dicative of vaginal atrophy.

Statistical evaluations were conducted using both
parametric and non-parametric tests for paired
data. The t-student test and the Wilcoxon rank-si-
gn test were used respectively after evaluating the
normality of the distribution of the variables with
the Shapiro-Wilk test. A sample of 60 patients is
sufficient to identify a statistically significant dif-
ference (between pre- and post-treatment) in the
endpoints for a percentage of at least 40%, with a
statistical power of 0.80 and a significance level
a of 0.05. The calculation of the sample size was
performed with the G*Power3.1.9.7 program.
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RESULTS

At the beginning of the study (t,), all patients un-
derwent the tests and evaluations described pre-
viously. At six months (t,) the results were com-
pared between the two groups examined: group
A, treated with laser therapy/placebo, and group
B, treated with the combination of laser therapy
and the food supplement. In order to facilitate com-
prehension, group A will henceforth be referred to
as the “laser therapy alone group”. The administra-
tion of placebo pills to this group is to be implied.
An improvement was observed in the local and
general status of patients in both groups. In par-
ticular, patients who consumed the supplement
presented more satisfactory results. As illustrated
in Figure 1, the group that received oral integrati-
ve therapy experienced a superior improvement
in their quality of sexual life. The PISQ-12, in fact,
attests to this result in Figure 2, where the increase
in its score is significant in group B. As further evi-
dence of this phenomenon, a greater reduction in
PFIQ 7 emerged in group B compared to group A.
Group B also had a significant decrease in the sco-
re of the SYMPTOM SCORE scale, in the areas of

]

PISQ-12 t0
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Figure 1. The graph shows how the PISQ-12 score improves more in group
B, while the PFSQ-7 score decreases more. Patients who use oral supplemen-
tation improve the most.
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Figure 2. All symptoms related to vaginal atrophy found improvement,
especially in group B patients.
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Figure 3. Patients who took hyaluronic acid experienced a greater decrease

in episodes of urinary incontinence.

VHI t1

VHI t0

Figure 4. Statistically significant increase in the VHI score with oral sup-
plementation of hyaluronic acid.

itching, burning and dyspareunia (p < 0.05). The
difference in efficacy was also statistically signi-
ficant compared to group A. As regards the pain
symptom, both groups exhibited an improvement
in their conditions, but the difference between the
two groups was not statistically significant. It can
thus be stated that microablative CO, laser therapy
does not reduce pain more effectively when asso-
ciated with hyaluronic acid. This datum is under-
standable considering that the integrated molecules
do not have neurotrophism. The addition of sup-
plements such as Palmitoylethanolamide (PEA)
and Acetyl-L-carnitine would probably have led
to a greater therapeutic surplus.

The most recent data describe an appreciable im-
provement in the patient’s quality of life, based on
their urinary and genital problems, as regards nor-
mal daily life activities and their state of mind.

As can be seen in Figure 3, the double treatment was
associated with a significant improvement (p < 0.05)
in I-QOL scores in the analysed menopausal women
suffering from mild to moderate SUI, compared to
laser treatment alone. In group A, the IQOL score
increased by 2.01%, while in group B it increased by
5.77%. Although both groups experienced an impro-
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vement in symptoms, especially when hyaluronic
acid was added, laser therapy generally had little
impact on urinary symptoms, unlike what is repor-
ted in the scientific literature [24].

An objective and statistically significant increase in
the VHI score was found with more encouraging
results in group B: the average score increased from
12 pre-treatment to an average of 20 six months
later (p < 0.05). This evidence is shown in Figure 4.
The laser treatment combined with the oral admi-
nistration of hyaluronic acid and other bioactive
compounds was well tolerated by all patients. No
de novo side effects were found in group B compa-
red to those typically associated with laser therapy.
The most significant side effect was the perception
of pain after laser therapy. None of the patients
interrupted treatment due to excessive discomfort
and there was no significant statistical difference
between the two groups.

DISCUSSION

The study evaluates through numerical scores the
difference in effectiveness in terms of quality of life,
sexuality and symptoms in women suffering from
genitourinary syndrome. Both groups showed an
improvement after the treatment, but a better result
in terms of symptom reduction and improvement
in the state of vaginal mucosa was demonstrated
in patients who received laser therapy combined
with the food supplement. Dyspareunia presented
the best resolution, which had a strong impact on
women’s general and marital well-being. Patients
reported a reduction in pain related to sexual inter-
course, a reduction in bleeding due to mechanical
rubbing on the atrophic mucosa and an increase
in lubrication during sexual intercourse and in
everyday life. Not coincidentally, the PISQ-12 also
showed improvements. Patients who reported re-
current cystitis at the start of treatment experienced
an improvement in their condition after six months,
with a reduction in frequency and dysuria. This
was also followed by a reduction in the use of an-
tibiotics to treat recurrent or presumed cystitis by
women.

Patients with mild-moderate stress incontinence
at the start of treatment, assessed with the I-QOL
questionnaire, benefited from an improvement in
symptoms, with a reduction in urinary losses and
an enhanced quality of life. The patients” quality of
life post-treatment was evaluated using the PFIQ-7
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questionnaire. These scores were assessed during a
medical examination in accordance with the stated
results. During the gynaecological examination, it
was possible to evaluate the mucosa’s increased
elasticity, resistance and lubrication. In patients
who experienced severe pain and bleeding prior to
treatment when the speculum was inserted, clinical
improvement was observed after treatment. Over
the months of the therapy, the vaginal pH decrea-
sed, and in some cases, it returned to the range of
3.5 to 4.5.

The results are satisfactory and demonstrate the in-
creased effectiveness of laser therapy when used
alongside adjuvants, such as oral supplements. No
major adverse events have been reported in either
group.

A weakness of the study is its limited sample size
of 60 women, although this still allows for a good
statistical analysis. While the total sample size was
adequate for an initial clinical exploration, its re-
latively small size may have limited the statistical
power of the analysis, preventing the detection of
significance for differences, relevant on a clinical
level nonetheless. The randomisation adopted pro-
cedure (random clinical choice by the physician)
allowed for balanced assignment, but was not per-
formed using blinded computerised randomisation
to ensure blind assignment. This meant that there
was a potential, albeit low, risk of selection bias.
However, the homogeneity of the two groups with
regard to basic characteristics (age, associated dise-
ases, BMI, etc.) suggests that this risk was limited.
Scientific research has shown that hyaluronic acid
with a lower molecular weight (LMW-HA) is more
easily absorbed by tight junctions. It has been de-
monstrated that only LMW-HA with a molecular
with a molecular weight of 5 kDa or lower can ea-
sily cross the intestinal barrier and reach the sy-
stemic blood circulation [25]. The hyaluronic acid
used in our supplement, ExceptionHYAL (Hyalu-
ronic acid from Sodium hyaluronate), has a mole-
cular weight of 200-600 kDa, making it optimal for
absorption. The creation of molecules with a lower
molecular weight certainly represents a fertile area
of research for achieving better results thanks to
oral supplementation. Our study, the first to eva-
luate the usefulness and safety of supplementation
with bioactive molecules, represents an interesting
starting point. The combined effects of laser the-
rapy and hyaluronic acid have never been studied
before; on the contrary, the two therapies have been
compared, demonstrating the individual effective-
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ness of both [26]. Only the effectiveness of combi-
ning hyaluronic acid with radiofrequency therapy
has already been proven [27].

The data expressed in the study are numerical, ba-
sed on scores, making the study objective and re-
producible. The tests used are validated at an inter-
national level, though they can be influenced by the
emotional and psychological sphere of the patient.
The possible bias of the placebo effect was avoided
by administering tablets without hyaluronic acid to
the control group as well. Similarly, the Vaginal He-
alth Index is an operator-dependent score. It would
be interesting, therefore, to analyse the histological
differences of the mucous membranes of patients
in groups A and B. Ethical limits, however, make
this path difficult to follow.

Menopause is a chronic condition for which the
positive effects produced will naturally tend to re-
gress. A longer period of study will allow us to un-
derstand the times of regression and the methods
and frequency of reintervention. In the future, it
may be possible to observe whether oral admini-
stration of hyaluronic acid alone is capable of main-
taining the results obtained after treatment over
the long term. It has been proven that prolonged
administration of hyaluronic acid does not cause
health problems [28]. Microablative CO, laser the-
rapy is also considered safe and effective, although
numerous research protocols are being developed
to provide definitive data.

CONCLUSIONS

This study demonstrates that combining adjuvants
with endovaginal laser light during treatment pro-
vides a significant advantage. Although statistical
significance was not achieved in all parameters stu-
died due to the limited sample size, the emerging
patterns are consistent with recent studies and with
the physiological picture of the role of hyaluronic
acid (HA) in counteracting genitourinary syndro-
me. This shows pathophysiological and clinical
consistency in favour of HA supplementation, with
potential benefits in terms of response times and
treatment efficacy.

These scientific data are precious for the niche of
patients less responsive to laser therapy, thus being
able to find a greater boost in the resolution of their
urogenital problems. The use of low molecular wei-
ght hyaluronic acid orally finds, therefore, a scien-
tific rationale confirmed in the data shown in our
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research, providing an important starting point for
further prospective studies on larger samples.
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INTRODUCTION

ABSTRACT

Background. Placenta accreta spectrum disorder is a rare condition with a
prevalence rate of 0.01-1.1%, increasing in incidence over the last years. It is
a pathology that puts fetal life at risk, but above all maternal life. Accurate
prenatal diagnosis, a multidisciplinary approach, the presence of skilled lapa-
roscopic surgeons, appropriate equipment, resources and a tertiary hospital
setting are key factors for successful management

Case presentation. We present the case of a 33-year-old woman with a com-
plex medical history. She has undergone various surgical procedures, including
a complicated myomectomy with haematoma and infection, cholecystectomy,
appendectomy, and sleeve gastrectomy. Following a spontaneous delivery,
she developed primary and secondary postpartum haemorrhage. The patient
required uterine tamponade at the delivery hospital and subsequent uterine
artery embolization at another centre, followed by total hysterectomy with
bilateral salpingectomy and abdominopelvic adhesiolysis at our institution.
The surgical procedure revealed a residual placenta with pathological adhe-
sion and myometrial invasion, confirming the diagnosis of placenta accre-
ta spectrum disorder (PASD). She was discharged in good general condition.
Alaparoscopic approach can be considered for delayed surgical management of
this condition, even in patients with severe puerperal haemorrhage and hypo-
volemic shock. This strategy, with its potential to reduce morbidity, represents a
compromise between postpartum hysterectomy and conservative management.

Conclusions. The use of mini-invasive laparoscopic techniques for the perfor-
mance of total hysterectomy in PASD is possible, reduces the haemorrhagic
risk during the intervention, improves the outcome and postoperative pain,
with the final result of reducing the days of hospitalization

range of placental pathologies, including placenta
accreta, placenta increta, and placenta percreta. The

Placenta accreta spectrum disorder (PASD), also  most accepted hypothesis for the cause triggering
known as morbidly adherent placenta, describesa  the placenta accreta spectrum disorder is a defect
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in the endometrial-myometrial interface, which
would lead to abnormal decidualization in a uterine
scar, deep placental anchoring villi and trophoblast
infiltration [1]. The FIGO classification distinguishes
3 degrees of anomalies of the placental insertion ba-
sed on the invasiveness in the myometrium: grade 1,
2 and 3. Grade 1 (placenta accreta) does not detach
after active assistance manoeuvres at the third sta-
ge of childbirth. The macroscopic evaluation shows
distension of placental “bulge”, without invasion of
the placental tissue through the surface of the uterus
and no or minimal neovascularization. On micro-
scopic examination, there are large areas of absence
of deciduous between villi and myometrium. Grade
2 (placenta increta) presents macroscopic abnorma-
lities such as bluish/purple coloration, distension
or significant neovascularization. No placental tis-
sue is observed to invade the surface of the uterus.
The traction of the umbilical cord drags the uterus
without separation of the placenta (dimple sign).
Microscopic examinations show the villi to invade
the muscle fibres and sometimes penetrate the lu-
men of the deep uterine vessels. Grade 3 (placenta
percreta) is also divided into: 3A (invasion limited
to the uterine serous, with a visible cleavage plane
between bladder and rectum), 3B (bladder invasion)
and 3C (invasion or not of the bladder, with another
pelvic organ in addition) [2].

It is a rare condition with a prevalence rate of 0.01-
1.1%, increasing in incidence over the last years [3].
Maybe for the increase rates of caesarean section,
surgery of the uterus such as myomectomy that cau-
sing endometrial scarring [4]. This condition poses a
significant risk for patient morbidity and mortality
with complications such as massive haemorrhage,
hysterectomy, infection, multisystem organ failure,
intensive care admission and even death [5, 6].
Accurate prenatal diagnosis is crucial to improve
maternal outcomes, in particular in women with hi-
gh-risk factors. Ultrasound, especially with the use
of Color Doppler, is most effective in the prenatal
diagnosis of PASD in high-risk pregnancies. Prema-
ture detection through ultrasound allows for better
clinical management, reducing maternal morbidity
by enabling planned interventions [7, 8].

The ways to manage placenta accreta spectrum
disorder distinguish between conservative and
non-conservative uterus techniques. Conservative
uterus-preserving methods, such as methotrexate
administration and long-term antibiotics, were eva-
luated. Conservative management and approaches
for fertility preservation are currently debated, as
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they still pose a substantial risk of complications du-
ring the postpartum period. This risk encompasses
increased morbidity, mortality, infections, and the
potential necessity of delayed hysterectomy [9-11].
A hysteroscopic resection was considered but was
deemed to be a challenging approach due to the
substantial exophytic mass obstructing the lower
segment and possible complications [12]. An open
caesarean hysterectomy remains the standard tre-
atment for placenta accreta, considering its repro-
ducibility, morbidity rate, and reduced complica-
tions compared to alternative options [5]. Although
this seem to be the preferred management strategy,
some studies indicate relatively high morbidity ra-
tes, including the need for transfusion, cystotomy,
ureteral injuries, and infections [5, 13]. Several
case reports have demonstrated the laparoscopic
method efficacy in managing placenta accreta, re-
sulting in satisfactory outcomes with minimal ble-
eding and bladder injuries [14, 15]. The key factors
for successful management include a multidiscipli-
nary approach, the presence of skilled laparoscopic
surgeons, appropriate equipment and resources,
and a tertiary hospital setting [14, 15].

CASE PRESENTATION

The patient was a nullipar 33-year-old woman with
a complex medical history. Her surgical history in-
cluded: laparotomy myomectomy a year earlier
complicated by relaparotomy for haematoma with
wall infection, cholecystectomy, appendectomy in
paediatric age and sleeve gastrectomy. She reported
a non-severe allergy to amoxicillin (weight 75 Kg,
BMI 28.6 Kg/m?). She was allergic to amoxicillin
and iodinated contrast media (weight 75 Kg, BMI
28.6 Kg/m?).

The woman gave birth spontaneously at another
hospital a 2,850 g female newborn complicated by
primary major postpartum haemorrhage (3,000 cc).
She was subjected to manual secondment, RCU and
Bakri balloon positioning, removed after 24 hours.
In the days following delivery, a transfusion of 4
units of blood was performed and an infusion of
ferric carboxymaltose was submitted, with restora-
tion of haemoglobin values.

Almost a week later, the patient accessed an emer-
gency to the hospital where she gave birth, repor-
ting massive uterine bleeding. Consequently, she
was given anti-haemorrhagic therapy with tranexa-
mic acid and methylergomethrin maleate with the
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D1 70.54 mm
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Figure 1. Inhomogeneous area, referable to the residual placental portion.

Figure 2. Vascularization of the uterine wall and gradient margins of placental incretism at the livel of the uterine fundus with residual myometrium < Imm.

arrest of blood loss and maintenance of stable ha-  was performed on the uterine arteries to reduce
emoglobin values. per-vascularised placental residue. The patient
On the same evening following discharge from  was discharged in good general clinical condition.
home after a new haemorrhagic loss, the patient A month later, the patient experienced new massive
sought medical attention at another centre. An  uterine bleeding and sought medical attention at
urgent abdominal CT scan was conducted with  the hospital peripheric where she had given birth.
contrast medium after premedication with pred-  She was admitted, transfused again, and transfer-
nisone and an antihistamine, revealing irregular ~ red immediately to our hub centre.

tissue margins approximately 80 x 50 x 50 mm A USG-TV scan was conducted: the uterine cavity

APXLLXCC (antero-posterior x latero-lateral x cra-  was occupied by an inhomogeneous formation of
nio-caudal) with rich vascularisation. Two ampou-  70x47mm, referable to the residual placental por-
les of fibrinogen intravenously and 1g of tranexa-  tion, which Doppler colour score 2. The fundus ute-

mic acid were administered, followed by therapy  rine wall exhibited signs of accretism, with discon-
with Clindamycin 600 mg x 2/day intravenously.  tinuity in the area of the previous myomectomy
On the same day, an embolization procedure  (Figures 1 and 2).
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Figure 3-6. Operative piece (uterus) with pathological myometrial invasion (incretism) of residual placenta.

Due to severe hypovolemia (80/60 mmHg) and
pre-haemorrhagic shock (Hb 6.4 g/dL), surgical
intervention in emergency was undertaken.

Perioperative transfusions (4 units of blood + 600
ml of concentrated fresh plasma) were administe-
red. The patient was subjected to a total laparosco-
pic 3D hysterectomy with bilateral salpingectomy.
The intervention lasted three hours and 5 minutes,
there were no complications and the patient was
haemodynamically stable, intraoperative blood loss
was 150 ml and the salient steps were: induction of
pneumoperitoneum with subcostal access accor-
ding to Palmer with Verres and the introduction of
the optic was done through a supraumbilical ac-

cess because the uterus appears like that of a 16-18
-week pregnancy, with regular surface preservation
and a consistent diminution in size from the puer-
peral status. The Latzko space was prepared, and
the uterine arteries were closed at their origin to re-
duce the significant vascularization of the organ. A
tenacious and extensive adherential syndrome oc-
curred between the omentum, anterior uterine wall
and sigmoid and between the uterus and bladder,
with a scarfold and partial uterine ventrification
observed in previous surgical outcomes requiring
massive adhesiolysis. The vesico-uterine fold is
cautiously and progressively detached. The rest
of the intervention did not present any particular
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critical issues. Histological examination confirmed
placental incretism at the level of the uterine wall
(Figures 3-6, Figure 1 supplementary). The posto-
perative course was uneventful. Bowel function re-
sumed on postoperative day 3, hemoglobin levels
remained stable (9.8 g/dL on day 1 and unchanged
on day 3), and vital signs were within normal li-
mits throughout hospitalization. The patient was
discharged on postoperative day 3 in good general
condition.

DISCUSSION

The incidence of abnormal placentation is increa-
sing in recent years. Among the main risk factors,
surgical interventions are responsible for the crea-
tion of a scar at the level of the wall of the uterus, as
in the case of myomectomy. A laparoscopic approa-
ch can be considered for delayed surgical manage-
ment of this condition, even in patients with severe
puerperal haemorrhage and hypovolemic shock.
This strategy, with its potential to reduce morbidity,
represents a compromise between postpartum hy-
sterectomy and conservative management [16-18].
The decision between conservative management
and total hysterectomy is contingent upon seve-
ral factors, including the extent of placental inva-
sion, the manifestation of infection symptoms, the
woman’s haemodynamic condition, the surgical
proficiency of the practitioner, the availability of
appropriate facilities, and the woman’s aspiration
to maintain fertility [16].

Uterine artery ligation, an alternative to uterine ar-
tery embolization, is used for both preventing and
treating postpartum haemorrhage [19, 20]. Howe-
ver, placenta previa and placenta accreta are risk
factors for uterine artery ligation failure [19-21].
O’Leary suggested that these failures may be due
to an extensive collateral circulation in the presence
of abnormal placentation. A 2007 systematic review
found no evidence supporting the superiority of
any specific conservative treatment for postpartum
haemorrhage management [22].

Aretrospective study by Bretelle et al. [23] found that
19% of cases managed conservatively needed hyste-
rectomy due to treatment failure, 15% developed fe-
ver, and 12% developed disseminated intravascular
coagulopathy. Timmermans et al. [24] reviewed 60
cases of abnormal placentation managed conserva-
tively and found failure rates of 15%, 23%, and 25%,
respectively managed without any additional inter-
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ventions, with use of methotrexate or with uterine
arterial embolization. Endometritis was present in
18% of cases, and fever occurred in 35%.
Post-embolization syndrome is a prevalent compli-
cation of uterine artery embolization, characterised
by pelvic pain, nausea, malaise, and low-grade fe-
vers that persist for two to seven days. It distin-
guishes itself from endomyometritis, which is as-
sociated with elevated fever, escalating pain, and
potentially purulent vaginal discharge occurring
between one week and six months post-emboliza-
tion. A compliant patient who comprehends the ri-
sks and benefits and adheres to regular follow-up
can be managed conservatively. Although this ap-
proach mitigates severe morbidity, haemorrhage,
infection, and disseminated intravascular coagula-
tion remain potential risks. Delayed hysterectomy
subjects patients to the usual risks of surgery and
anaesthesia for a second time within weeks to mon-
ths of delivery, irrespective of the surgical modality
employed.

This is associated with higher peri-operative compli-
cation rates compared to non-obstetric hysterectomy.
This is largely attributed to the often-emergent na-
ture of the surgery, substantial surgical blood loss,
size of the gravid uterus, risk of damage to nearby
organs, and to have longer hospital days [16].

For women who do not desire to preserve fertility,
delayed laparoscopic hysterectomy may serve as an
alternative to minimise surgical morbidity. A mini-
mally invasive approach employing conventional
laparoscopic or robotic-assisted platforms may be
envisaged when hysterectomy is deemed necessary
following vaginal delivery in a haemodynamically
stable patient.

Appropriate patient selection is paramount, whe-
reas many of these procedures are performed on
an urgent or emergent basis amidst potentially
life-threatening haemorrhage. Specific challenges
associated with performing robotic-assisted hyste-
rectomy during the peripartum period include the
additional setup time required for the minimally
invasive approach in a patient with the potential to
become unstable, as well as the challenges encoun-
tered with port placement in patients with large
uterus. Timing is also significantly operator-depen-
dent, and it is crucial to have a surgical team with
extensive experience in robotic surgery.

It is widely acknowledged that hysterectomies per-
formed through a minimally invasive approach
confer numerous advantages, including reduced
postoperative pain, smaller incisions, shorter ho-
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spital stays, and expedited recovery compared to
open surgery. Although certain studies have indi-
cated an association between increased body mass
index (BMI) and heightened bleeding and extended
operating times in laparoscopic surgery, there is
evidence suggesting that in robotic-assisted laparo-
scopy, obese patients achieve comparable outcomes
to non-obese patients [17]. Although robotics has
proven to be a very effective technique, it has not
demonstrated its superiority over laparoscopy in
the treatment of gynecological pathologies [25, 26].
Furthermore, it is a much more expensive techni-
que and requires the availability of a robot that is
not present in all facilities. Laparoscopic technique
has demonstrated its effectiveness in the treatment
of gynecological pathologies even in the case of a
significantly increased uterus size and in the case
of a high BMI of the patient [27].

While cases of peripartum hysterectomy are fre-
quently emergencies and performed via lapa-
rotomy, a minimally invasive approach may be
considered in patients requiring hysterectomy fol-
lowing vaginal delivery when an experienced team
is available.

Numerous case reports have highlighted the la-
paroscopic method of managing placenta accreta,
demonstrating favourable outcomes with minimal
bleeding and minimal damage to the bladder [14,
15, 28] in addition to the shorter duration compared
to robotic approach.

The use of mini-invasive endoscopic techniques
in performing a total hysterectomy allows the sur-
geons to reduce the haemorrhagic risk during the
intervention and improve the outcome and posto-
perative pain.

The timing of delayed laparoscopic hysterectomy
is controversial. Ochalski et al. [15] performed la-
paroscopic hysterectomy at 12 weeks postpartum,
whereas we planned to perform the procedure at
six weeks postpartum due to severe hypovolemia
and pre-haemorrhagic shock.

Optimising the timing of the procedure is para-
mount to minimise the risk of late complications
such as haemorrhage and infections.

CONCLUSIONS

Placenta accreta condition poses a significant risk
for patient morbidity and mortality with complica-
tions such as massive haemorrhage, hysterectomy,
infection, multisystem organ failure, intensive care
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admission and even death. The laparoscopic ap-
proach appears to be safe and effective both im-
mediately after delivery and at a later stage as in
our case.

Key factors for the success of this approach in-
clude a multidisciplinary approach involving for
instance preoperative anaesthetic consultation,
the presence of skilled laparoscopic surgeons and
advanced endoscopic equipment, and the availa-
bility of blood products in case of either bleeding
complications or the conversion to an open ap-
proach.
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Supplement 1

Macroscopia

Perviene dall'Azienda Ospedaliero-Universitaria SS. Antonio e Biagio e Cesare Arrigo di Alessandria:

A

-26 vetrini colorati con ematossilina-eosina e contrassegnati come 20241005216 sezioni da A1-1 a A26-1 rinominate
da noi come 24 R 53 da A1 ad A26;

-2 vetrini colorati con colorazioni di IHC ( ACTINA 1A4, DESMINA) contrassegnati rispettivamente come
20241005216 A5-2 e 20241005216 A5-3 da noi rinominati come 24 R 53 A5,

-2 vetrini colorati con colorazioni di IHC ( ACTINA 1A4, DESMINA) contrassegnati rispettivamente come
20241005216 A7-2 e 20241005216 A7-3 da noi rinominati come 24 R 53 A7,

-1 blocchetto in paraffina contrassegnato come 2024-1-5216 A5 da noi rinominato come 24 R 53 A5;

-1 blocchetto in paraffina contrassegnato come 2024-1-5216 A7 da noi rinominato come 24 R 53 A7:

-1 blocchetto in paraffina contrassegnato come 2024-1-5216 A14 da noi rinominato come 24 R 53 A14;

-1 blocchetto in paraffina contrassegnato come 2024-1-5216 A24 da noi rinominato come 24 R 53 A24;

B:

-1 vetrino colorato con ematossilina-eosina contrassegnato come 20241005216 B1-1 da noi rinominato come 24 R 53
B1

-1 blocchetto in paraffina contrassegnato come 2024-1-5216 B1 da noi rinominato come 24 R 53 B1;

c:

-1 vetrino colorato con ematossilina-eosina contrassegnato come 20241005216 C1-1 da noi rinominato come 24 R 53
C1;

-1 blocchetto in paraffina contrassegnato come 2024-1-5216 C1 da noi rinominato come 24 R 53 C1;

Perviene anche documentazicne del centro di riferimento.

Microscopia

A) Nelle numerose sezioni esaminate si osserva un residuo placentare costituito da villi a morfologia del terzo
trimestre in degenerazione con estesa emorragia intervillosa in organizzazione. | suddetti villi mostrano aspetti di
penetrazione del miometrio che in alcuni punti appare ridotto a sottile rima (effettuate colorazioni immunoistochimiche
per Actina Muscolo Liscio e Desmina), non documentabili chiari aspetti di superamento e di invasione dei tessuti molli
circostanti che mostrano aspetti di flogosi con fibrosi.

I quadro morfologico & indicativo di placenta increta.

Portio con metaplasia squamosa immatura in epiteli superficiali e criptici e angiectasie nel corion. Endometrio con
ectasie ghiandolari ed aspetti della fase di ripristino. Adenomiosi profonda.

B-C) Tuba sinistra con congestione e flogosi granulocitaria,

Diagnosi

A) UTERO POST GRAVIDICO CON PORZIONE DI PLACENTA INCRETA
B-C) VEDI MICROSCOPIA.

Copia del referto originale verra inviata al reparto che ha richiesto il caso.

Data Referto: 09/09/2024
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ABSTRACT

Objective. Emergency obstetric hysterectomy (EOH) is a life-saving proce-
dure when all other measures fail to control haemorrhage in obstetric emer-
gencies. Our hospital based retrospective study aims to evaluate the inci-
dence, demographic profile, risk factors, clinical indications, and outcomes
associated with EOH.

Materials and Methods. A retrospective analysis was conducted encompas-
sing 34 cases of EOH out of 12,782 deliveries within a duration of 4 years and
2 months. Variables examined included maternal demographics, obstetric hi-
story, surgical indications, perioperative complications, maternal and foetal
outcomes.

Results. The incidence of EOH was 0.26% (1 in 376 deliveries). The median
maternal age was 31 years, with multigravida status in 85.3% of cases. A hi-
story of caesarean section was documented in 76.5%, and placenta previa
in 44.1%. PAS constituted the leading indication (58.8%) for EOH, followed
by atonic postpartum haemorrhage (20.6%) and uterine rupture (20.6%). Pri-
mary mode of delivery was caesarean section in our cases (82.3%). Postopera-
tive intensive care was required in 88.2% of cases, with major complications
comprising anaemia (70.6%) followed by haemorrhagic shock (29.4%). Ma-
ternal mortality was observed in 5.8% of cases and foetal mortality predomi-
nantly was attributed to prematurity, with neonatal survival in 67.6% cases.

Conclusions. EOH remains indispensable for life-threatening obstetric emer-
gencies. The predominance of PAS underscores the necessity for judicious
use of caesarean section. Enhanced antenatal risk stratification and robust
tertiary support infrastructure, including rapid-access blood bank and inten-
sive care facilities, will help to optimize maternal and neonatal outcomes.

INTRODUCTION last resort when all other measures fail to control
catastrophic haemorrhage. Severe antepartum and
Emergency obstetric hysterectomy is a vital pro-  postpartum haemorrhage (PPH) is a major cause of

cedure to save life of a mother during obstetric ~ maternal mortality and morbidity and is increasing
emergencies although it is opted as a desperate and  in incidence worldwide [1-3]. According to recent
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reports, 0.20 to 5.09 of every 1,000 postnatal women
across the globe have undergone an emergency hy-
sterectomy. Many reports have listed placenta ac-
creta, uterine atony and uterine rupture as common
indications necessitating emergency hysterectomy
[4, 5]. There is enormous increase in number of ca-
esarean deliveries in the recent times with rise in
its long-term sequelae like abnormal placentation
and uterine ruptures leading to increase in num-
ber of EOH. Patients who undergo EOH, require
close monitoring in the post-operative period to
prevent further post-operative complications such
as wound infection, renal failure, disseminated in-
travascular coagulation (DIC), shock, septicaemia
and mortality [6]. Thus, increase in incidence of
EOH require utmost attention.

This study aimed to evaluate the incidence, demo-
graphic profile, risk factors, clinical indications, and
outcomes associated with EOH in a tertiary care
referral hospital in Delhi.

MATERIALS AND METHODS

Study setting

The present hospital-based retrospective study was
conducted in the Department of Obstetrics and Gy-
naecology, ESI Hospital Basaidarapur, New Delhi.
It is the major government referral centre as well
as a teaching and training institute in North-West
part of Delhi, India.

Study population

All cases of emergency obstetric hysterectomy
(EOH) between Jan 2021 and March 2025 were in-
cluded after fulfilling inclusion and exclusion crite-
ria. EOH is defined as a hysterectomy done during
pregnancy and within six weeks of delivery.

Inclusion criteria

e All women who delivered in the hospital du-
ring study period and underwent emergency
hysterectomy for obstetric indications during
pregnancy or at the time of delivery or subse-
quently within the defined period of puerpe-
rium (42 days).

All women with obstetric complications of pre-
gnancy including Molar pregnancy, ectopic pre-
gnancies, abortions.

The women who delivered outside the study
hospital and were referred for obstetric compli-
cations fulfilling the above conditions.
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Exclusion criteria

Women who underwent hysterectomy for gyna-
ecological reasons (e.g., sterilization or cancer) or
outside the stipulated time of 42 days post-delivery
were excluded from the study.

Data collection

Data were collected retrospectively from Jan 2021

to March 2025 from the central record section of

ESI Hospital Basaidarapur, Delhi and subsequent-

ly all the data were reviewed and analysed in de-

tail. Extracted information from medical records

included:

1. Socio-demographic characteristics (age, booking

status)

Obstetric history (parity, previous deliveries)

Mode of delivery (vaginal or caesarean and their

indications)

. Clinical indicators [uterine rupture, intractable
PPH, Placenta accreta spectrum (PAS)]

. Post-operative complications e.g. anaemia, blad-

der and ureter injury, shock, sepsis, dissemina-

ted intravascular coagulation (DIC), wound in-

fection, acute kidney injury (AKI)

Maternal morbidity and mortality and neonatal

outcome.

We found a total of 12782 deliveries in the selected

time frame. Out of these, 6239 deliveries were Ca-

esarean sections and 6543 were vaginal deliveries.

Emergency obstetric hysterectomy (EOH) was per-

formed in 34 patients.

2.
3.

6.

Data analysis

The collected data of these 34 EOH deliveries was
entered into the predesigned working proforma.
All the information extracted was filled onto the
Microsoft Excel Spreadsheet, and analysed by
simple descriptive statistics performed, using IBM
SPSS Version 25.0 (IBM Corp., Armonk, NY, USA)
and described with the help of tables. Mean as well
as standard deviation were used for categorical
data and percentages were used for continuous
variables. The main focus was kept on indications
and surgical outcomes of EOH.

RESULTS

During the study period out of total 12,782 delive-
ries, 6,239 (48.8%) were caesarean deliveries and
6,543 (51.2%) were vaginal deliveries. A total of 34
emergency obstetric hysterectomies were carried
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Table 1.  Socio-demographic characteristics. Table 4. Mode of delivery.
. o o
Maternal factors Nt;nmf‘::;ty Percentage Delivery n %
- Vaginal 2 5.9%
Age Mean- 30.97; o
Median-31 (SD-5.408) Caesarean 28 82.3%
0,
Registration status Other causes 4 11.8%
Registered in other centres 1 32.35%
Registered in study hospital 19 55.88% Table 5. Various indications for emergency obstetric hysterectonty
Unregistered 4 11.77% Indication Number  Percentage (%)
Referral Morbidly adherent placenta/placenta 20 59%
Referred from other hospital 15 44.1% accreta spectrum (PAS)
Atonic uterine PPH 7 20.5%
Uterine rupture 7 20.5%
Table 2.  Distribution of cases by age and parity.
Placenta accreta spectrum 20 59%
Age(years)/ ., P2 P3 P4 P5o0r>5 Total Post caesarean 17 -
parity
<25 0 5 1 0 0 3 APH with placenta previa 15 -
2530 5 6 5 3 0 13 APH without placenta previa with 1 -
focal accreta
31-35 0 2 9 1 0 12
Rupture uterus 7 20.5%
>35 3 2 0 1 6 ) )
Dehiscence of the previous scar 3 -
Total 5 12 12 4 1 34 ) i
During evacuation of products of 4
conception
Lo PPH 7 20.59
Table 3.  Obstetric history. 0.5%
Atonic 6 -
Caesarean n %
N _ Associated with uterine Inversion 1 -
Previous nil caesarean 8 23.5%
Previ 1 16 47.1% Associated with anaemia before 5 -
revious 1 caesarean S PPH (mild/mod/severe)
Previous > 2 caesarean 10 29.4%

out during this period, with the overall incidence
of 1 in 376 deliveries, i.e. 0.26%.

Out of 34 patients, minimum age was 22 yrs and
maximum was 43 yrs. Median age was 31 yrs. Only
4 (11.7%) were between 20-24 years of age, followed
by 12 (35.3%) between 25-30 years and 12 (35.3%)
between 31-35 years and 6 (17.6%) were more than
35 years. The majority of women (25) were in the
age group of 25 to 35 years. They constituted over
73.53% of cases.

Our is a referral hospital where all complicated
obstetrics case are referred from other hospitals of
Delhi (Table 1).

Out of all, 35.3% are of parity 2 and 50% of parity
> 3. Only five (14.7%) primigravida women were
encountered during our study period (Table 2).
Out of the 34 cases, 13 (38.2%) patients were full
term, i.e. > 37 weeks of gestation and 17 patients
(50%) were preterm but crossed age of viability,
i.e. > 28 weeks till 36 weeks. Four obstetric hyste-
rectomies (11.8%) performed during evacuation of
products of conception/abortions.
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PPH: post-partum haemorrhage; APH: antepartum haemorrhage.

Table 3 demonstrates obstetric history of the 34 ca-
ses, with only 8 cases having no history of previous
caesarean section. Rest 26 with prior caesarean de-
liveries of which 1 had previous classical caesarean
with history of previous 3 caesarean section.
Amongst the 34 patients who underwent obstetric
hysterectomy, 2 had EOH performed post vaginal
delivery, 28 had EOH performed post caesarean
section. Four had EOH performed due to other rea-
sons: 1 patient had molar pregnancy of less than 12
weeks and rupture during evacuation done outside
hospital, 1 had ruptured uterus in a case of septic
abortion while undergoing removal of products of
conception, 1 was a ruptured scar ectopic and 4t
was a case of ruptured cornual ectopic pregnancy
with uterus damaged beyond repair (Table 4).
The most common indication for EOH in present
study was placenta accreta spectrum (PAS) which
accounted for 20 cases (placenta accreta: 17 cases
(50%), placenta increta: 2 cases (5.9%), placenta per-
creta: 1 case (2.9%)), followed by 7 EOH done due
to intractable atonic PPH and 7 hysterectomies were
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Table 6. Risk factors for major conditions necessitating emergency obstetric hysterectomy.

Risk factor Indication N Total number Percentage
PAS PPH Uterine rupture

Prev1CS 10 2 4 16 47 %
Prev>2CS 7 0 3 10 29.4 %
Placenta previa 12 0 3 15 44.1 %
Placental Abruption 1 (Focal) 1 0 2 5.9%
Malpresentation/Malposition 2 2 1 4 11.8%
History of D&C 1 0 1 2 59%
Uterine inversion 0 1 0 1 29%
Septic abortion 0 0 1 1 29 %
Hydatidiform mole with previous LSCS 0 0 1 1 29%
Anaemia 2 5 0 7 20.6 %
HTN disorder of pregnancy 1 2 0 3 8.8%
Twin pregnancies 0 3 0 3 8.8%
No identifiable risk factor 0 1 0 1 29%

CS: caesarean section; D&C: dilation and curettage; LSCS: lower segment caesarean section; HTN: hypertension.

Table 7.  Perioperative complications.

Numerosity

Complications (n=34) Percentage

Pre-existing co-morbidities

Anaemia 7 20.6%

GDM 2 5.9%

Hypertension disorders 3 8.8%

Others 18 529 %
Intra-op complications

Bladder injury 2 5.9%
Post-op complications

Anaemia 24 70.6%

Shock 10 29.4%

Wound infection 5 14.7%

DIC 4 11.8%

Septicaemia 2 5.8%

Others (ARF, hepatic encephalopathy, 4 11.8%

psychosis)

Duration of hospital stay (days) Mean = 9.89 + (SD = 3.956)

n: total number of cases; GDM: gestational diabetes mellitus; DIC: disseminated
intravascular coagulation; ARF: acute renal failure.

done due to uterine rupture seen in patients with
damage exceeding possibility of repair (Table 5).
Out of EOH in 2 normal vaginal delivery, one had
PAS with excessive bleeding and other had PPH
following uterine inversion post home delivery
and improper reposition followed by haemorrha-
gic shock.

Regarding predisposing risk factors responsible
for EOH, prior caesarean section was observed in
26/34 cases (76.5%) (Table 3).
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Patients who underwent EOH, association with
Placenta previa was seen in 15/34 (44.1%) cases,
out of which 5/15 were placenta previa seen in pre-
vious 1 Lower segment caesarean section (LSCS),
7/15 in previous 2 LSCS and 1/15 was placenta
previa in classical C section, 2/15 had no prior C
sections. Out of 15 placenta previa, 10 had antepar-
tum haemorrhage.

Previous caesarean section was significantly asso-
ciated predisposing factors with PAS and uterine
rupture. The other high-risk factors were multiple
pregnancy, obstructed labour with multiparity,
HTN/ Preeclampsia and prolonged labour and
these were more associated with PPH (Table 6).
In two cases of PPH, obstetric hysterectomy was
done 12 hrs past LSCS due to intractable PPH of
unknown cause. Three cases of PPH happened in
elderly primigravida and known case of hyperten-
sive disorder in pregnancy with twin conception
via in vitro fertilization (IVF) in study hospital.

In present study 30 patients (88.2%) required In-
tensive Care Unit (ICU) care, post obstetric hyste-
rectomy for stabilization. Most patients (24, 70.6%)
had excessive blood loss during surgery requiring
critical care monitoring, fluid management and
blood products. Anaemia was the most common
post-operative complication followed by haemor-
rhagic shock. Table 7 lists other complications ob-
served in intra and post-operative period.

There were 2 maternal mortalities observed (5.8%)
in the present study, both due to post-partum hae-
morrhage leading to haemorrhagic shock followed
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Table 8. Maternal mortality and associated factors, and foetal outcomes.

Mother outcomes
Cases Indication Cause I-\tt;l)n:es:::t;‘n
of EOH of death .
duration
1 Atonic PPHwith  PPH with septic shock, ~ Within 10
Uterine inver- with DIC and MODS days of
sion ICU stay
2 PPH with PPH with impending Within 48
hemoperito- eclampsia with AKI, DIC hours
neum with MODS
Foetal outcomes
n %
Live 20 58.8%
(single)
Live (twins) 3 8.8%
1UD/ 7 20.6%
early
neonatal
death
Non- 4 11.8%
viable
Pregnancy

EOH: emergency obstetric hysterectomy; PPH: postpartum haemorrhage; DIC:
disseminated intravascular coagulation; MODS: multiple organ dysfunction
syndrome; AKI: acute kidney injury; IUD: intrauterine death.

by DIC and Multiple Organ Dysfunction Syndrome
(MODS), leading to death. Out of these 2 morta-
lities, one patient had vaginal delivery with ute-
rine inversion, and other had LSCS delivery due
to Footling breech and intractable PPH in post op
period, of unknown aetiology (Table 8).
Regarding foetal outcome, most babies were born ali-
ve, 20 singleton and 3 twins (67.65%). 7 (20.6%) mor-
talities amongst newborns were primarily because of
prematurity and related complications (Table 8).

DISCUSSION

Emergency obstetric hysterectomy (EOH) remains
a critical intervention to manage life-threatening
obstetric haemorrhage not responding to any other
measures. Though EOH is rarely performed, its im-
plications in dire obstetric conditions on maternal
morbidity and mortality are substantial.

Incidence

Out of 12,782 total deliveries during the study pe-
riod, 34 EOHs were performed, giving an incidence
rate of 1 in 376 deliveries (0.26%). This is consistent
with reported EOH incidence rates in developing
countries, which vary between 0.2% to 0.8% de-
pending on institutional protocols and referral
patterns [7, 8]. In India, the studies have shown a
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range between 0.2 and 2.0 per 1,000 deliveries, with
higher frequencies seen in high-volume institutions
handling complicated referrals [9]. The increase in
EOH is closely tied to the rise in caesarean deli-
very rates, with prior LSCS found to be a critical
risk factor in nearly 70-80% of EOH cases [10-12].
Notably, 48.8% of total deliveries (12,782) in our
study period were caesarean sections, reflecting
the ongoing rise in caesarean rates in India, which
significantly contributes to the growing burden of
abnormal placentation disorders.

Demographic characteristics

The age of the study population ranged from 22 to
43 years, with a median age of 31 years. The majority
(70.6%) were between 25 and 35 years of age, whi-
ch aligns with the reproductive peak and is similar
to other institutional reports [12, 13]. Only 11.7% of
cases involved women younger than 25 years, while
17.6% were over 35, indicating that maternal age is
not the sole determinant of EOH risk.

A strong association with higher parity was evident
and 85.3% of patients were of parity 2 or above,
with a substantial proportion being grand multipa-
ras. This reinforces findings from previous studies
linking increasing parity with uterine rupture and
placenta accreta spectrum (PAS) disorders [12-15].

Antenatal registration and referral status

The study revealed that 32.35% of the EOH cases
were referrals from peripheral hospitals, highli-
ghting the tertiary hospital’s role as a referral cen-
tre for complicated obstetrics cases. EOH is often
a reflection of deeper issues within the healthcare
system in obstetric management, particularly wi-
thin referral-based tertiary care hospitals [17]. Ad-
ditionally, 11.8% of the patients were unregistered
antenatally. Unregistered pregnancies often lack
surveillance in antenatal period and timely risk
stratification, contributing to obstetric emergen-
cies. Antenatal care offers a critical opportunity
to identify high-risk conditions such as placenta
previa, PAS, and hypertensive disorders [16]. Mo-
reover, a good antenatal care and early recognition
of such high-risk factors provide for timely referral
and management at higher tertiary centres, thereby
reducing maternal morbidity associated with it and
obstetric hysterectomy.

Gestational age and timing
Most EOHs occurred beyond foetal viability: 38.2%
at term (> 37 weeks) and 50% preterm (28-36 we-
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eks), while 11.8% occurred while removing the pro-
ducts of conception. This reflects that EOH most
often arises in third trimester or peripartum period,
when complications such as morbidly adherent
placenta or uterine rupture are more likely [16].

Obstetric history and EOH

Out of 34 patients, 76.5% patients had a history of
previous caesarean section. The clear predominan-
ce of previous caesarean section prior to EOH de-
monstrates the shifting pattern of EOH indications
from uterine rupture and atonic PPH to morbidly
adherent placenta, which is known to follow cae-
sarean-induced uterine scarring [18]. 23.5% of pa-
tients in the study had no previous history of cae-
sarean section. Out of these, 2 patients underwent
vaginal deliveries. Associated with PAS in one
case and uterine inversion with PPH following
home delivery in other case were the reason for
EOH. These cases emphasize the importance of
antenatal surveillance and institutional delivery.

Indications for obstetric hysterectomy

The leading cause of EOH in our study was Pla-
centa Accreta Spectrum (PAS) (58.8%), including
accreta (50%), increta (5.9%), and percreta (2.9%).
This shift from uterine rupture and atonic PPH
as historical leading causes reflects the growing
burden of PAS globally. PAS was the indication
in over 50-60% of hysterectomy cases in multi-
ple regional reports [19]. Kastner et al. analysed
47 cases from 1991 to 1997, with placenta accreta
accounting for 48.9% of the cases; 51.1% of the
women in their study had a previous caesarean
delivery [20]. Zelop et al. analysed adherent pla-
centation accounting for 64% of the cases: 59.8%
had a previous caesarean delivery [21]. An analy-
sis of patient discharge notes in Canada revealed a
consistent rise in caesarean section rates resulting
in surge of complications like abnormal placen-
tation, uterine rupture and also in the incidence
of atonic postpartum haemorrhage necessitating
hysterectomy [22]. In our study, 76.5% had > 1
prior caesarean section history and 44.1% had
placenta previa, with a strong overlap between
the two. PAS was frequently associated with pre-
vious caesarean deliveries and placenta previa,
two well-established risk factors. The increase in
the number of caesareans sections has caused an
increase in abnormal placentation, placenta pre-
via, and uterine scarring [23, 24]. A simple prena-
tal ultrasound in high-risk cases of placenta previa
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and previous caesarean section has an excellent
diagnostic accuracy in identifying PAS with sen-
sitive ultrasound signs like disruption in bladder
myometrial interface [32]. Therefore, all high-risk
cases should undergo ante-natal ultrasound scre-
ening for PAS and suspected cases should timely
be referred to tertiary care centres for evaluation
and management.

Other indications included intractable PPH
(20.6%) and uterine rupture (20.6%), the latter
often following unmonitored labour or rupture
of unusual sites ectopic pregnancies or injury du-
ring abortion procedures. In a study by Pawar et
al. uterine rupture, primarily seen in multiparas
and those with previous uterine surgery, accoun-
ted for 15-25% of OH cases [27]. Their incidence
has decreased slightly due to better antenatal sur-
veillance and emergency response system. Ato-
nic PPH contributes to EOH but EOH incidence
due to uterine atony is declining due to use of
uterotonics and haemostatic agents and surgi-
cal techniques like brace sutures, internal artery
ligation, selective arterial embolization [25, 26].
Two cases of PPH in our study were notable for
delayed presentation (12 hours post-LSCS). Other
cases involved elderly primigravida women with
hypertensive disorders and twin pregnancies con-
ceived through IVF. These findings highlight the
complex interplay of age, ART, and comorbidities
in modern obstetrics.

Maternal outcomes

Maternal outcomes after EOH are one of the in-
dicators of maternal care. The maternal morbi-
dity burden was significant in our study. 88.2%
cases required ICU admission, primarily due to
haemorrhagic shock and need for resuscitation.
The most common post-operative complication
was anaemia (70.6%), followed by haemorrhagic
shock (29.4%) and Disseminated Intravascular
Coagulation (DIC) (11.8%). Other postoperative
complications included surgical site infection
(14.7%), sepsis (5.8%), acute renal failure, hepatic
encephalopathy, and postpartum psychosis. Our
study is broadly in line with earlier observations
that EOH is associated with high maternal mor-
bidity [8, 28].

Two maternal deaths (5.8%) were recorded, one in
home vaginal delivery with uterine inversion and
PPH, and the other post-LSCS with unexplained
PPH and rapid deterioration. Both succumbed
to DIC and multi-organ dysfunction syndrome
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(MODS). Chaudhary et al. (2021) reported mater-
nal mortality rates of 4-6% which align with the
5.8% found in our study [17]. This mortality rate,
while within the acceptable range reported glo-
bally (2-10%), reinforces the need for timely and
appropriate management of high-risk pregnan-
cies [29, 30]. Though not evident in our study, a
cross-sectional trial conducted in UK revealed that
life limiting foetal conditions like aneuploidy / ge-
netic conditions may grossly increase the risk of
preterm labour, post-partum haemorrhage and
hypertensive disorders with subsequent rise in
obstetric interventions like caesareans and hyste-
rectomies. Such conditions in pregnancy increases
maternal risk burden and highlights the importan-
ce of individualized counselling and preparedness
with regards to complications, outcome and mode
of delivery in continuing such pregnancy [33].

Foetal outcomes

Despite the critical nature of these obstetric emer-
gencies, 67.6% of neonates were born alive, inclu-
ding three sets of twins. Foetal outcomes were in-
fluenced by gestational age and neonatal mortality
(20.6%) was largely attributed to prematurity and
its sequelae [10, 31].

This suggests that while maternal survival re-
mains a priority in EOH cases, neonatal outcomes
can also be improved with better antenatal plan-
ning and neonatal intensive care support (NICU).

Implications and recommendations

This study reaffirms the changing epidemiology of
emergency obstetric hysterectomy, with placenta
accreta spectrum emerging as the predominant
indication, linked strongly to previous caesarean
deliveries and placenta previa. There is an emer-
ging trend of caesarean as mode of delivery due
to patient preferences, monitoring concerns and
medico-legal aspects. Additionally, anaesthesia
advancements and blood bank facilities have
made it a safer and painless alternative to labour.
This has resulted in surge of complications like
abnormal placentation, uterine rupture and atonic
postpartum haemorrhage. This makes emergency
obstetric hysterectomy immensely relevant in mo-
dern obstetric practice. Unregistered pregnancies,
emergency referrals, and caesarean deliveries hi-
ghlight systemic gaps in antenatal care, referral
systems, and surgical decision-making. There are
grey areas in some non-obstetrical medical condi-
tions where there are no consensus or limited data
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available for the management of labour. Such con-
ditions include controlled cardiac diseases, seizure
disorders, hip and spine disorders [34], ophthal-
mic conditions like mild to moderate myopia,
history of retinal detachment, controlled diabetic
retinopathy, glaucoma, or keratoconus [35]. These
conditions though not very common but add to
the burden of caesarean sections. Instead promo-
ting natural birth, painless deliveries with use of
epidural anaesthesia and training budding doc-
tors do to so should be our plan of action. Thus,
refusing caesarean section for non-obstetrical con-
ditions, not supported by scientific literature is the
way forward to prevent the rise of unnecessary
caesarean sections in the modern era.

Key recommendations

Reducing unnecessary primary caesarean sections,
to limit cumulative scarring and future PAS. Will
require implementation of protocols and labour
management guidelines especially in low-risk
pregnancies.

Improving antenatal registration and early risk
detection, particularly for placenta previa and PAS
using ultrasonography and MRI if need be.
Establishing referral protocols and preparedness
plans for anticipated high risk obstetric cases
between peripheral and tertiary centres.
Strengthening blood bank and ICU capabilities
for managing obstetric haemorrhage, especially
in high-volume obstetric centres.

Training obstetricians in conservative haemorrhage
control techniques including haemostatic suturing
techniques, embolization and internal artery liga-
tion procedures to reduce unnecessary hysterecto-
mies where possible. Also labour rooms and opera-
tion theatres should be adequately equipped with
uterotonic drugs, surgical haemostatic devices and
balloon tamponade kits for PPH control especially
for many centres in the developing countries.

CONCLUSIONS

Emergency obstetric hysterectomy is a useful and
necessary intervention in select obstetric emergen-
cies. The shifting trend in primary indication from
uterine rupture and atonic PPH to placenta accreta
spectrum (PAS) accounting for nearly 59% of all ca-
ses. Association of PAS with prior caesarean section
underlines the need for policy and practice changes
targeting caesarean reduction. Maternal outcome
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remains challenging with high rate of ICU admis-
sions and postoperative complications and mortali-
ty rate of 5.8%. Foetal outcomes were favourable in
most cases, but prematurity contributed to neonatal
mortality. Incidence of EOH and associated com-
plications can be reduced to a large extent through
better antenatal surveillance, capacity building,
obstetric planning and systemic improvement in
maternal health services.
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INTRODUCTION

ABSTRACT

Objective. Perfusion index (PI) is a non-invasive measure of peripheral per-
fusion. Previous studies have evaluated PI as an objective tool of pain asses-
sment peri-operatively. Against this background, the present study aimed to
evaluate PI as an objective indicator of pain assessment in parturients under-
going lower segment caesarean section and also to observe any correlation
of PI with Visual analogue scale (VAS), heart rate (HR) and mean arterial
pressure (MAP).

Materials and Methods. This prospective observational study was con-
ducted in 40 parturients scheduled to undergo caesarean section under spi-
nal anaesthesia. After surgery, patients were shifted to post anaesthesia care
unit. Pulse co-oximeter probe was attached to the middle fingertip of the
hand along with standard routine monitors. HR, MAP, VAS and PI were re-
corded at first request of analgesia (T1) by the patient and at 30 minutes after
administration of analgesia (T2) in the form of 1 g paracetamol i.v.

Results. There was a statistically significant increase in PI from T1 to T2 (3.62
+2.36 to 8.51 £ 9.36; p < 0.05). This increase was associated with statistically
significant decrease in HR (93.08 + 12.71 vs 85.65 + 10.63 beats/min), MAP
(96.60 £ 11.606 vs 91.55 + 10.86 mmHg) and VAS (6.23 + 1.23 vs 2.53 + 1.06) at
T2 as compared to T1. A statistically significant negative correlation was ob-
served between PI and HR/MAP/VAS from T1 to T2 (rs = -0.433, p < 0.001;
rs = 0.896, p < 0.001; rs = -0.231, p = 0.016, respectively).

Conclusions. PI can be used as an additional and objective indicator of pain
assessment in post anaesthesia care unit.

gement of pain is vital in parturients undergoing
lower segment caesarean section (LSCS) as it in-

Post-operative pain management is important,
particularly in context of enhanced recovery after
surgery as it relieves suffering, leads to earlier mo-
bilisation, shortened hospital stay, reduced cost and
increased patient satisfaction [1]. Adequate mana-

fluences the capacity of the mother to take care of
the new born and initiate breastfeeding [2]. Also,
pain assessment should be appropriate owing to
considerable physiologic changes (hormonal and
emotional) in mother due to pregnancy and arrival

Copyright 2026
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of baby. Visual analogue scale (VAS) is the most
commonly used pain assessment tool in post-ope-
rative period in adult patients. It is easy, less time
consuming and more sensitive to small changes
than other descriptive ordinal scales. However, it
is highly subjective and it cannot be used in pa-
tients with impaired cognitive, psychological and
neurological functions and in those who are unable
to express themselves verbally [3].

The perfusion index (PI), which is the ratio between
the variable pulsatile alternating current (AC) and
non-pulsatile direct current (DC) signals, is an in-
direct and non-invasive measurement of peripheral
perfusion. It is calculated by means of pulse oxi-
metry by expressing the pulsatile signal (during
arterial flow) as a percentage of the non-pulsatile
signal (AC/DCx100), both of which are derived
from the amount of infrared (940 nm) light absor-
bed. The PI may decrease due to increased vaso-
motor tone and the contraction of peripheral blood
vessels when the sympathetic nervous system is
activated by pain. The PI may also increase when
pain is relieved by the use of adequate analgesics
[4-9]. There are a few previous studies which have
evaluated PI as an objective tool of pain assessment
peri-operatively and in critically ill patients [5-7, 9].
It eliminates psychological factors such as perso-
nality, age, gender, fear, anxiety, depression, anger
etc for pain assessment. However, the literature is
scarce regarding the same when it comes to ob-
stetric patients who are going through emotional
turmoil and levels of fear and anxiety are running
high. Therefore, the present study was planned to
evaluate PI as an indicator for post-operative pain
in patients undergoing lower segment caesarean
section. The null hypothesis was that there will be
no change in PI with pain. Primary objective was
to observe the change in PI with pain and admini-
stration of analgesia. Secondary objectives were to
observe any correlation of PI with Visual analogue
scale (VAS), heart rate (HR) and mean arterial pres-
sure (MAP).

MATERIALS AND METHODS

The present prospective, observational study was
carried out in the Department of Anaesthesiolo-
gy and Critical Care at Pt. B.D. Sharma PGIMS,
Rohtak following approval from Institutional
Ethics Committee (IEC) vide letter no. BREC/
Th/20/ Anesth16 dated 02/04 /2021 with CTRI no.
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CTRI/2022/03/041169 from March to September,
2022. Forty pregnant females belonging to Ameri-
can Society of Anaesthesiologist’s (ASA) class II,
scheduled to undergo lower segment caesarean
section under regional anaesthesia were enrolled.
Patients with age <18 years, history of neurological,
psychological, or any chronic pain disorder, drug
allergy, any contraindication to regional anaesthe-
sia and conversion to general anaesthesia were
excluded from the study.

Sample size

Mohammad et al. reported the mean change in PI
value 30 minutes after rescue analgesia compared
to baseline as 0.86 + 0.96 [5]. Assuming these as re-
ferences values, the minimum required sample size
at power of 80% and type 1 error of 5%, number of
participants required in the study were 40.

Hence by using following formula:

(Zas2 + Zg)°
(60)*

N = size per group

SD = Standard Deviation = 0.6

0 = mean difference = 0.96

Z.,=2Zy 5= Zy s = 1.96 — From Z table at type I
error of 5

Z,=Z,,,=0.842 — at 80% power

N= x SD*

(Zayz + Zp)*

AL x SD*

N=

=2 (1.96+0.84)* (0.96)* / (0.6)
=15.68 *0.92 / 0.36

=14.59/ 0.36

=40.52

=40

Statistical analysis

The data was compiled and entered into Microsoft
Excel spread sheet. The quantitative variables such
as HR, MAP, PI, VAS, temperature, duration of sur-
gery, height and weight of patients were expres-
sed as mean + SD and were assessed for normality
using Kolnogorov Smirnov non parametric test.
The qualitative variables such as age type of sur-
gery level of block) were expressed as frequencies /
percentages and compared using chi square test.
The paired t-test was used to compare normally
distributed paired data. A P-value < 0.05 was con-
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PI measurement using Masimo Radical 7; Masimo corp, Irvine,

sidered statistically significant. Test data Analysis
was done using SPSS version 20 (IBM SPSS Stati-
stics inc, Chicago llinois, USA) Windows software
program. Descriptive statistics included computa-
tion of percentages, means and standard deviation.

Patient and public involvement

Informed witnessed consent for participation in the
study was obtained from the patients. Preoperative
fasting of 6 hours prior to surgery was ensured.
Patients were trained to express their level of pain
using VAS to increase the familiarity with the scale.
We showed them a 10 cm line with “no pain” at
one end and “worst pain imaginable” at the other,
and asked them to mark a spot that best represents
their current pain level that can range from 0 to 10.
A standardised routine protocol was used for ana-
esthesia in all patients. After shifting the patient
to operation theatre, ASA standard monitors inclu-
ding lead II electrocardiography, pulse oximetry,
and NIBP measurement was instituted. HR and
MAP were recorded on the operation theatre table
prior to any intervention. An intravenous access
was established and co-loading with 15 ml/kg Rin-
gers’ lactate infusion was initiated. Under all asep-
tic precautions, subarachnoid block was performed
at L3-L4 or L4-L5 interspace with patient in sitting
position, using 12.5 mg of hyperbaric bupivacaine
(0.5%). After spinal block, patients were placed in
supine position with a wedge underneath left but-
tock and oxygen was provided via a facemask.
After completion of surgery, patients were shifted
to PACU where following monitors were attached
to the patient: ECG, NIBP, temperature probe. To
monitor the PI, pulse co-oximeter probe (Masimo
Radical 7; Masimo corp, Irvine, CA,USA) as shown
in Figure 1 was attached to the middle fingertip of
the hand contralateral to the site of blood pressure
monitoring and was wrapped in a sheet to decrease
heat loss and interference by ambient light [4, 5].
Baseline values of HR, MAF, PI, peripheral oxygen
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Assessed for eligibility
(n=46)

Excluded (n=6)

Not meeting inclusion criteria (n=5)
Refused to participate (n=1)

Allocated to intervention (n= 40)

Received allocated intervention
(n=40)

Did not receive allocated
intervention (n=0)

Lost to follow up (n=0)

Analyzed (n=40)

Excluded from analysis (n=0)

Figure 2. Consort diagram.

saturation (SpO,) and level of block were recorded
as soon as the patient was shifted to recovery room
(T0). An oxygen mask was applied if SpO, < 95%.
The patients were kept warm with woollen blan-
kets, warm i.v. fluids, and a warm environment. All
patients were observed till the end of study period
in PACU. The person recording the parameters was
blinded to the timings of analgesia requirement and
administration.

Time of the first request for analgesia (T1): When
patients complained of pain in PACU and reque-
sted for analgesia, VAS, PI, HR, MAP, SpO, and
temperature were noted. For all patients, analgesia
was given with injection paracetamol 1g i.v.
Thirty minutes after analgesic administration (T2):
after 30 minutes of first administration of rescue
analgesia, second measurements of the above-men-
tioned parameters were noted in all the patients:
VAS for pain intensity, PI, HR, MAP, SpO, and tem-
perature.

RESULTS

Total 40 patients were analysed who were in age
group of 18 to 39 years (Figure 2). Mean age of the
patients was 25 + 3.78 years. Mean height of the
patients was 155.48 + 5.14 cm and mean weight
was 49.15 kg. Mean duration of surgery was 1.71 +
0.37 hours. Mean temperature was 36.52 + 0.06 °C,
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Figure 5. Mean VAS at various time points. Figure 6. Comparison of mean PI at observed time points.
36.505 + 0.07 °C and 36.51 + 0.06 °C at TO, T1 and Table 1. Correlation of percentage change among study variables from TO
. to T1.
T2 respectively (p = 0.640). The average length of
. . L [ [
PACU stay was 2.5 hours in our study. All patients [MAP% — VAS % d Pl %
d lgesia request during the course of their e Mefease feam
made analg 9 . & % change in Spearman 0.539 0.649 0.474
PACU stay. Mean TO to T1 interval was 60 + 10.5 HR (beats/min)  Correlation
minutes. Mean values of HR, MAP, VAS and PI at Pvalue  <0001%*  <0.001%  <0.001%
T0, T1 ‘and T2 is §hown m F‘lgqr.es 3,4,5and 6 %changein  Spearman 1 0.548 0.756
respectively. HR increased significantly from TO MAP (mmHg)  Correlation
to T1 with a mean difference of 6.225 (p = 0.001), P-value <0001%  <0.001%
while it decreased significantly from T1 to T2 with %changein  Spearman 1 0.258
mean difference of 7.425 (p = 0.001) (Figure 3). It VAS Correlation
was observed that MAP increased from TO to T1 P-value 0.009*

with mean difference of 4.175 which was statisti-
cally significant (p < 0.001); it decreased from T1
to T2 with mean difference of 7.325 which was
statistically significant (p = 0.006) (Figure 4). VAS
increased from TO to T1 with a mean difference of
3.825 which was statistically significant (p = 0.001),
while it decreased significantly from T1 to T2 with
a mean difference of 3.700 (p = 0.001) (Figure 5).
This signifies that there was a significant increa-
se in HR, MAP and VAS values with pain while a
significant decrease was observed after analgesic
administration. PI decreased from TO to T1 with
mean difference of 1.828, this finding was found
to be statistically non-significant (p = 0.489). PI in-
creased from T1 to T2 with a mean difference of
4.888 which was statistically significant (p = 0.001)
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HR: heart rate; MAP: mean arterial pressure; VAS: visual analogue scale; PI: perfusion
index.

(Figure 6). PI values decreased with pain and in-
creased after analgesic administration.

The increase in HR from TO to T1 showed a nega-
tive correlation with decrease in PI from TO to T1,
with a spearman correlation coefficient value of
0.474, which was statistically significant (p < 0.001).
The increase in MAP from TO to T1 showed a signi-
ficant negative correlation with decrease in PI From
TO to T1 (spearman correlation coefficient = 0.756; p
< 0.001). The increase in VAS score showed a signi-
ficant negative correlation with mean decrease in
PI from TO to T1 (spearman correlation coefficient
=0.258; p = 0.009) (Table 1). This indicates that the
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Table 2.  Correlation of percentage change among study variables from T1 to
T2.

MAP % VAS % Pl %
decrease decrease increase
% change in Spearman 0.423 0.537 0.433
HR (beats/min)  Correlation
P-value <0.001** < 0.001** < 0.001**
% change in Spearman 1 0.678 0.896
MAP (mmHg) Correlation
P-value <0.001**  <0.001**
% change in Spearman 1 0.231
VAS Correlation
P-value 0.016*

HR: heart rate; MAP: mean arterial pressure; VAS: visual analogue scale; PI: perfusion
index.

increase in HR, MAP and VAS observed with pain
was significantly correlated with decrease in PI va-
lues at that time.

The decrease in HR from T1 to T2 showed a signi-
ficant negative correlation with increase in PI from
T1 to T2, with spearman correlation coefficient of
0.433 which was statistically significant (p < 0.001).
The mean decrease in MAP from T1 to T2 was ne-
gatively correlated with increase in PI from T1 to
T2, with a correlation coefficient of 0.896 (p < 0.001).
The decrease in VAS was negatively correlated with
increase in PI from T1 to T2 (spearman correlation
coefficient = 0.231; p = 0.016) (Table 2). This indi-
cates that the decrease in HR, MAP and VAS ob-
served after analgesia was significantly correlated
with increase in PI values at that time.

DISCUSSION

Pain is difficult to measure due to its multiface-
ted and subjective nature. Obstetric patients are
anxious and emotional and therefore an objecti-
ve indicator of pain is required. Currently, there
exists no valid and reliable method of objectively
quantifying pain. PI has been reported to decrease
with a noxious stimulus that causes vasoconstri-
ction and it has also been reported to increase with
vasodilation caused by pain relief [5-7,10,12]. In
our study, we have evaluated perfusion index as
an indicator of post-operative pain in parturien-
ts undergoing caesarean section, and its potential
use as an objective indicator for quantification of
pain. We observed that there was a decrease in PI
values with pain which increased after pain relief.
The increase in HR, MAP and VAS observed with
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pain was negatively correlated with decrease in PI
values at that time. The decrease in HR, MAP and
VAS observed after analgesia was significantly cor-
related with increase in PI values at that time.

We included 40 pregnant females belonging to age
group 18 to 39 years scheduled to undergo LSCS
under regional anaesthesia. Age associated diffe-
rence of changes in PI were evaluated in a previous
study and it was observed that changes are more
significant and detectable in younger age groups
rather than elderly (> 60 years) [13, 14]. However,
in our study we included patients of similar age
group (18 to 39 years). Thus, no age-related bias
was present in our study.

There were few limitations. It was a single cen-
tre study with lack of control group and poten-
tial Hawthorne effect, thus impacting the internal
and external validity of the study. Our study had
a small sample size limited to a subgroup of pa-
tients i.e. ASA II parturients, which limits its appli-
cability to broader patient populations, including
high-risk obstetric cases or non-obstetric surgical
patients. Future research involving more diverse
populations groups is warranted. Another limita-
tion of our study is that multivariate analysis was
not done to adjust for potential confounders such
as temperature, anxiety, or baseline hemodynamic
variability.

We observed a statistically significant increase in
HR at T1 as compared to baseline with mean diffe-
rence of 6.225. There was a statistically significant
decrease at T2 as compared to T1 with mean diffe-
rence of 7.425 beats / min. Our results are similar to
the previous studies [5-7, 12]. We observed a stati-
stically significant increase in MAP at T1 as com-
pared to baseline with a mean difference of 4.175
mmHg (p = 0.004). There was a statistically signi-
ficant decrease in MAP at T2 as compared to T1
with mean difference of 7.325 mmHg. Nociception
driven sympathetic drive causes an increase in HR
and MAP, thus explaining the increase in values at
T1, i.e. at first request of analgesia by patients, and
the decrease with pain relief at T2 [15, 16]. Similar
changes in MAP were observed in previous studies
[4, 5, 12].

PI decreased from TO to T1 in our study as pain
causes an increased vasomotor tone due to sympa-
thetic nervous system stimulation [17]. This leads
to decreased peripheral perfusion and hence a de-
creased value of perfusion index. PI increased from
T1 to T2 with pain relief, due to vasodilation caused
by decreased sympathetic vasomotor tone caused
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after analgesia administration. Similarly, Mohamed
et al. evaluated PI as an objective indicator of pain
in adult patients undergoing lumbar spine discec-
tomy and observed a statistically significant incre-
ase in PI, 30 minutes after administration of rescue
analgesic in the recovery room (1.89 + 1.73) as com-
pared to the PI value at first request of analgesia
(1.03 + 1.01) (p < 0.001) [5]. Salah et al. conducted
an observational study in 40 postoperative patien-
ts and observed mean PI was 1.45 before analgesic
administration (at request of analgesia), while it was
1.15 after analgesic administration 5 mg nalbuphi-
ne increments on patient’s request (p = 0.004) [12].
Tapar et al. studied patients undergoing elective
surgeries under general anaesthesia and observed
statistically significant increase in PI value after the
administration of rescue analgesic in post-operative
area as compared to pre-analgesic values. The mean
PI value increased from 2.80 + 0.77 (pre analgesic)
to 3.97 £ 0.94 (post analgesic) (p < 0.001) [7]. Chu
et al. studied the utility of PI as a discharge criteria
for post-operative pain assessment in PACU and
recorded a statistically significant increase in PI va-
lue after analgesic administration (p = 0.0001) [4].
Kupeli et al. evaluated PI as an objective tool for
assessment of pain in labour analgesia and recorded
a statistically significant increase in mean PI value
5 minutes after administration of epidural analge-
sia as compared to the pre-epidural values (2.6 +
1.4 vs 1.8 + 1.1 respectively; p < 0.05) [9]. Lee et al.
analysed data of 100 patients in retrospective stu-
dy to evaluate correlation between perfusion index
and analgesic efficacy in transforaminal block for
lumbosacral radicular pain. The authors observed
that in patients with > 50% reduction in pain after
a successful transforaminal block (responders), the
change in perfusion index > 0.27 was observed at 5
min after block when compared to non-responders
(<50 % reduction in pain after transforaminal block)
(p <0.05) [8].

In our study, the percentage increase in HR shows a
negative correlation with percentage decrease in PI
from TO to T1 (r,_-0.474; p < 0.001). Similarly, Hasanin
et al. evaluated PI as a tool for assessment of pain in
sedated critically ill patients after the application of
painful stimulus, i.e. changing the patient’s position,
which resulted in a significant increase in HR and
significant decrease in PI. A weak negative correlation
was observed between PI and HR values after the
positioning of patient (r, = -0.24; p = 0.02) [6].

The percentage decrease in HR of patients in our
study from T1 to T2 shows a statistically significant
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negative correlation with percentage increase in PI
from T1 to T2 (r,= -0.433; p < 0.001). Mohamed et
al. also observed a statistically significant negative
correlation between percentage decrease in HR and
percentage increase in PI after administration of
rescue analgesic (p < 0.05) [5]. Kupeli et al. evalua-
ted PI as an objective tool for assessment of pain
in labour analgesia and recorded a negative and
statistically significant correlation between PI and
HR values 5 minutes after administration of epi-
dural analgesia (r: 0.58; p = 0.001) [9]. Salah et al.
observed no significant correlation between PI and
HR values before or after analgesic administration.
The results of this study are different from our stu-
dy as the authors included post-operative patients
admitted in ICU who were receiving continuous
analgesic cover in the form of 1 g paracetamol i.v.
6 hourly. The change in variables was probably not
significant enough to detect correlation between
variables [12].

We observed significant negative correlation betwe-
en percentage decrease in MAP and percentage in-
crease in PI from T1 to T2. (r .= -0.896; p < 0.001).
Mohamed et al. evaluated PI as an objective indi-
cator of pain in adult patients undergoing lumbar
spine discectomy. The authors observed that the
correlation between decrease in MAP and increase
in PI was not statistically significant (p > 0.05) [5].
We observed that percentage decrease in VAS si-
gnificantly correlated with percentage increase in
PI from T1 to T2. The correlation was found to be
statistically significant (r, = -0.231; p = 0.016). Our
findings are similar to Kupeli et al. and Tapar et al.
Kupeli et al. evaluated PI as an objective tool for as-
sessment of pain in labour analgesia and recorded a
statistically significant negative corelation between
PI and VAS at the 10, 30, 60 minutes and at 2 hours
after drug administration from epidural catheter.
The authors suggested that the increase in PI was
associated with adequate pain relief and decrease
in VAS scores [9]. Tapar et al. studied PI in patients
undergoing elective surgeries under general ana-
esthesia and reported a weak negative correlation
between change in VAS and PI values before and
after administration of analgesia (rS -0.255; p =
0.016) [7].

CONCLUSIONS

We observed a statistically significant decrease in
PI and increase in HR, MAP and VAS at first re-
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quest of analgesia. There was a statistically signi-
ficant increase in PI and decrease in HR, MAP and
VAS after 30 minutes of analgesic administration.
PI decreases with pain while it increases with pain
relief. Also, we observed that a statistically signifi-
cant negative correlation exists between change in
PI with change in HR/MAP/VAS before and after
analgesia.

Thus, PIis an objective complementary indicator of
post-operative pain and can be used as an adjunct
to standard tools like VAS in parturients under-
going lower segment caesarean section. However,
we conclude that larger randomised control trials
are required to establish its use in routine clinical
practice.
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ABSTRACT

Objective. The aim of this clinic retrospective study was to assess the regres-
sion of Menopausal Vaginal Syndrome following topical therapy with 2 g va-
ginal device in ovuli based on “DuoLact-EvoGold”, whose active ingredients
are: “A. Lactoferrin, Lactobacillus casei and acidophilus, FOS, and GOS and B.
Natural vitamin E and Extravirgin Olive Oil”.

Materials and Methods. The treatment consisted of one ovule 2 g “Duolact-E-
vogold” administered each evening for 10 consecutive days, followed by a
15day treatment suspension, and then a maintenance phase of 5 days. Symp-
tom severity was evaluated using the Verbal Numerical Scale, while vagino-
scopic findings and vaginal pH were assessed using the Visual Analogue Scale
and Visual Colorimetric Scale. The “Grading classification” uses a score from 0
to 3. Sexual satisfaction was measured by the “Female Sexual Function Index”.

Results. At baseline (T0), the most severe symptoms in patients with Meno-
pausal Vaginal Syndrome were vaginal dryness and dyspareunia (each pre-
sent in 47 patients; 78.3 %) and postcoital spotting (27 patients; 45%). Com-
plete regression at T3 was observed for vaginal dryness and dyspareunia in
47 (78.3%) and 45 (75%) patients, respectively; complete absence of postcoital
spotting was noted in 40 patients (66.7%). Spontaneous vaginal pain regres-
sed completely.

Conclusions. Local therapy with “DuoLac-EvoGold” appears promising for
the treatment of MVS, given its high rate of complete symptom regression.

INTRODUCTION mucosa, muscle tissue, and connective tissue. In
menopause, estrogenic deficiency leads to mucosal
With menopause, the vagina undergoes both ana-  thinning, leaving only basal and parabasal cells.

tomical and physicochemical changes affecting the  In the stroma, collagen and lipofuscin deposition
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> Riduction of vaginal mucosal thickness;
> Riduction of vaginal blood flow;
> Collagen and lipofuscin depositation;
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Figure 1. Vaginal physiopathology in menopause.

Table 1.  Clinical examination of the menopausal vagina.

Atrophic, smooth vaginal mucosa with hyperkeratotic areas
Vaginal and/or urethral meatal stenosis
Ecchymotic and telangiectatic areas of the vaginal mucosa

Table 2. Menopausal vagino urinary symptoms.

Vaginal dryness
Dyspareunia

Vaginal burning ngsinrg
Vaginal pain Freéuency
Itching Burning

Post-coital spotting
Urinary symptoms

Table 3.  Genitourinary complications in menopause.

Vaginitis
Cystitis
Haematuria
Colporrhagia

occur, and the stroma becomes infiltrated by lym-
phocytes and plasma cells. The connective tissue
appears dense and fibrotic, the subepithelial elastic
network is fragmented, and blood flow is reduced
(Figure 1).

Clinically, the menopausal vagina presents an
atrophic, smooth mucosa with hyperkeratotic are-
as, vaginal and/or urethral meatal stenosis, and
often ecchymotictelangiectatic areas (Table 1). Ini-
tially, symptoms may be confined to the vagina
(Menopausal Vaginal Syndrome: MVS), whereas
in advanced menopause, the urinary tract may also
be involved, potentially leading to severe compli-
cations and the Genitourinary Syndrome of Meno-
pause (GSM) (Tables 2 and 3). Physiologically, in
reproductive age, vaginal pH is 4-4.5: lactobacilli
metabolize glucose to lactic acid, lowering vaginal
pH and forming a primary barrier against patho-
gens [1-3]; in menopause, alkalinization often raises
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pH to = 6.8 causing the onset of vaginal infections
[1]. Estrogenic deficiency reduces cellular maturity,
decreases glycogen production, lowers lactic acid
formation, and thus alkalinizes the vaginal envi-
ronment [1].

Acid pH (< 4-4.5) is important in the prevention of
the infections [4, 5]. An important bioactive factor
in the cervical-vaginal mucosa is lactoferrin with
adjuvant function to lactobacilli [6].

In menopause, CST IV predominates (pH > 5),
characterized by Candidatus Lachnocurva vaginae,
Gardnerella vaginalis, Atopobium vaginae, Prevotel-
la, Streptococcus, Enterococcus, Bifidobacterium, and
Staphylococcus. A pH > 5 increases bacterial adhe-
sion to the vaginal mucosa [1]. This predisposition
leads to recurrent vaginal and genitourinary in-
fections, affecting 28-40 % of women in advanced
menopause (Tables 2 and 3) [7].

Topical estrogenic therapy (suppositories or creams)
has yielded the best results in menopause. Absorption
depends on the degree of vaginal atrophy, receptor
integrity, and vehicle used, being greatest at treatment
onset and with severe atrophy [8]. Topical estrogen is
contraindicated in a history of endometrial or breast
carcinoma and atypical endometrial hyperplasia.
Recently, restoration of vaginal trophism with good
patient compliance has been achieved using oral
ospemifene tablets and intravaginal prasterone sup-
positories. Ospemifene, a selective estrogen receptor
modulator (SERM), stimulates vaginal estrogen re-
ceptors, combating atrophic symptoms [9, 10]. Praste-
rone (dehydroepiandrosterone) is an inactive steroid
precursor converted locally into estrogens and an-
drogens with selective action on the vaginal mucosa
[11, 12]. Literature remains cautious regarding both
agents in patients with gynaecological oncologic hi-
story [10, 12].

Among nonhormonal topical therapies, polycar-
bophil vaginal (PCV) gel, a highly adhesive polymer
with strong buffering action, acidifies vaginal pH
and rapidly alleviates symptoms of vaginal atrophy
(dryness, pain, mucosal irritation) [13, 14].
Innovative physical therapies include fractional
CO, laser and dynamic quadripolar radiofrequen-
cy, which alleviate GSM symptoms by promoting
regeneration of epithelial and subepithelial vagi-
nal tissues, improving vaginal trophism and MVS
symptomatology [15].

Objective of the study
The purpose of the study is to evaluate the regres-
sion of MVS, after topical therapy with 2 g vaginal
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suppositories based on “DuoLact-Evogold” whose
active ingredients are: A. Lactoferrin, Lactobacillus
casei and acidophilus, FOS (BFructoOligoSacchar-
ides) and GOS (aGlucoOligoSaccharides); and B.
Natural vitamin E and Extravirgin Olive Oil. The
following parameters were considered:

¢ Attenuation or disappearance of symptomatology.

e Improvement of the clinical/structural vaginal

picture.
e Satisfactory sexual life.
¢ Limitation of complications.

MATERIALS AND METHODS

The retrospective study took into consideration
sixtythree patients with MVS attending the Lower
Female Genital Tract Pathology Service at the Obste-
trics and Gynaecology Unit of Citta di Castello (PG)
USL1 Umbria from January 1 to December 12, 2024.
Inclusion criteria were patients affected by MVS
with the following symptoms: vaginal itching, va-
ginal burning, vaginal pain, dyspareunia, vaginal
dryness, post-coital spotting.

Patients with the following pathologies were exclu-
ded from the study: urinary tract and cervical-va-
ginal infections, neoplastic lesions, positive PAP
smear and /or HPV Test, genito-urinary prolapse.
Three patients were excluded from treatment: one
with CIN 3, one with a urinary tract infection and
genitourinary prolapse and one with Pap Test
ASCH and positive HPV test.

The remaining 60 patients were treated with Duo-
Lac-EvoGold 2 g suppositories.

The indications for topical treatment with 2 g
“DuoLac-EvoGold” suppositories were as follows:
1. Vaginal menopausal symptomatology (vaginal
dryness, dyspareunia, vaginal burning, vagi-
nal itching, vaginal pain, postcoital spotting)
(Table 2);

Severe dyspareunia and post-coital spotting:
lubricating effect and adjuvant in the repair
processes of the vaginal mucosa.

Restoration of vaginal trophism.

Vaginal atrophy in oncological patients un-
dergoing chemotherapy and/or radiotherapy
and/or oophorectomy with contraindications
to the use of hormonal therapies.

Vaginal atrophy with contraindications to Hor-
mone Replacement Therapy (HRT).

Patient age ranged from 50 to 80 years
(mean 68.6 years). Obstetric history was as follows:

W

5.
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42 multiparous, 10 nulliparous, 8 with previous ca-
esarean section. Gynaecological history included:
three total laparohysterectomies with bilateral ad-
nexectomy for uterine fibromatosis; three radical
laparohysterectomies with bilateral adnexectomy
plus chemo and radiotherapy (two for invasive
endometrial carcinoma, one for invasive cervical
carcinoma); one radical mastectomy with axillary
lymphadenectomy plus chemo and radiotherapy
for infiltrating mammary adenocarcinoma.

In the 53 patients without hysterectomy, colpo-
scopy showed nonvisible SCJ T3, cervical mucosal
atrophy, and normal transformation zone. All 60
underwent vaginoscopy to assess mucosal atrophy
and ecchymotictelangiectatic areas. For colposcopy
and vaginoscopy, performed at three time points
with physiological solution, 3% acetic acid, and Lu-
gol’s iodine, was used a Zeiss 150 FC colposcope.
Vulvology exam was normal in all. No patient had
received HRT.

The mechanism of action for topical vaginal the-
rapy with 2 g “DuoLac-EvoGold” suppositories in
MVS is shown in Table 4.

Table 4.  The mechanism of action for topical vaginal therapy with 2 g
“DuoLac-EvoGold” suppositories.

DuolLact

Lactoferrin
Bacteriostatic and bactericidal effects
Interactions with lipoteichoic acid, LPS, and bacterial membranes
Inhibition of bacterial adhesion to host tissue
Promotion of biofilm formation
Suppression of TNF a and IL 6 expression

Lactobacillus casei
Produces lactic acid, fostering beneficial vaginal bacteria
Promotes growth of Lactobacillus acidophilus via amylase-media
carbohydrate metabolism

Lactobacillus acidophilus
Adheres to vaginal epithelial cells, obstructing pathogen interaction
Bactericidal activity against G. vaginalis, E. coli, A. vaginae, S. aureus
Immunostimulatory effects

FOS (B fructooligosaccharides) & GOS (a gluco oligosaccharides)

Prebiotics that promote growth of lactobacilli and bifidobacteria,
enhancing lactic acid synthesis in the vaginal microbiome

EvoGold

Vitamin E
Antioxidant properties; protects cell membranes from oxidative
damage and supports cellular renewal

Extra virgin olive oil
Protective effect on vaginal mucosa via phenolic derivatives
(reducing oxidative mechanisms, enhancing cell vitality, decreasing
histological alterations)

Antitumoral and antibacterial effects

Upregulates genes involved in cellular differentiation
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Table 5. Clinical, vaginoscopic, and vaginal pH grading.
Score Clinical grading VNS (Verbal Numerical Scale)
Dryness Dyspareunia Vaginal burning Spontaneous pain Itching Postcoital spotting
Absent Absent Absent Absent Absent Absent

0 <3 <3 <3 <3 <3 <3
1 3-7 3-7 3-7 3-7 3-7 3-7
2 >7 >7 >7 >7 >7 >7
3

Score Vaginoscopic grading VAS (Visual Analogue Scale)

Mucosal atrophy Vaginal and/or urethral stenosis Ecchymotic teleangectatic areas
Normal Absent Absent

0 } 173 1173 1/3
1 1273 12/3 1/3
2 1>2/3 | >2/3 >2/3
3

Score Vaginal pH grading VCS (Visual Colorimetric Scale)
0 4-4.5 (Normal)
1 4.6 - 5.6 (Mild Abnormality)
2 5.7 - 6.7 (Moderate Abnormality)
3 > 6.8 (Severe Abnormality)

Therapy findings by Visual Analogue Scale (VAS) and Visual

In the period from 1* January to 12 December 2024
the therapy involved the administration of one 2 g
“DuoLact-EvoGold” suppository every evening to
the 60 patients for 10 consecutive days; then a 15day
suspension; then maintenance with one suppository
every evening for 5 days. Evaluations at baseline
(TO), after 10 days (T1°), and after 5 days of main-
tenance (T3°) included symptom assessment, vagi-
noscopy, vaginal pH, and sexual grading test (FSFI).
e Time 0 (T0): after vaginal symptom assessment,
vaginoscopy, vaginal pH, FSFI begin with one
suppository nightly for 10 nights.

Time 1 (T1°): after 10 days, reevaluate vaginal
pH, symptoms, vaginoscopy, FSFI.

Time 2 (T2°): after 15 days off therapy, patient
applied one suppository nightly for 5 nights.
Time 3 (T3°): after 5 days of treatment, reeva-
luate vaginal pH, symptoms, vaginoscopy, FSFI.
The clinical records of patients with MVS included
a detailed recent and past obstetric and gynaecolo-
gical history, menstrual history, vaginoscopic, vul-
vological and colposcopic examinations and any
previous use of hormonal therapies, vaginal symp-
toms, vaginoscopy with assessment of vaginal mu-
cosal atrophy, vaginal and / or urethral stenosis and
ecchymotic and teleangiectatic areas, vaginal pH
and quality of sexual life were also notated.

The following tests were performed before the the-
rapy: HPV test, Pap test, cervicalvaginal and urethral
swabs, urine exam. The symptoms are “Graded” by
Verbal Numerical Scale (VNS), vaginoscopic and pH

Colorimetric Scale (VCS). Grading is associated with
a specific score (0-1-2-3) (Table 5).
Clinical grading was evaluated according to the in-
tensity of the symptom (0; < 3; 3-7; >7) (VNS: Verbal
Numerical Scale) to which the respective score was
given (0-1-2-3); the symptoms considered were the
following: vaginal dryness, dyspareunia, vaginal
burning, vaginal pain, postcoital spotting.
For vaginoscopic grading the following parameters
have been taken into consideration by means of VAS:
1. degree of vaginal mucosal atrophy by histological
evaluation: absent; reduction of 1/3; reduction of

2/3; reduction >2/3;
T0O 10d T1° 15d T2° s5d - T3°
I I I I
Day1 Day 10 Day 25 Day30
pH pH pH
Symptoms Symptoms Symptoms

Vaginoscopy Vaginoscopy
FSFI FSFI

Vaginoscopy
FSFI

LEGEND

TO Baseline/Day 1: Vaginal pH, symptom assessment, vaginoscopy, FSFI
begin 10 consecutive evenings of one 2 g suppository.

T1° Day 10: Reassess pH, symptoms, vaginoscopy, FSFI.
T2° Day 25: After 15 days off therapy, apply suppository nightly for 5 days.

T3° Day 30: Final assessment of pH, symptoms, vaginoscopy, FSFI.

Figure 2. Protocol.
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Vaginal and / or urethral meatus stenosis: absent;
reduction of 1/3; reduction of 2/3; reduction >
2/3; vaginal stenosis: clinical evaluation; urethral
stenosis: evaluation by cautious use of Hegar di-
lators - @ 1-2-3 mm - for approximately 5 mm;
ecchymotic telangiectatic areas whose extension
has been assessed (absent; 1/3, 2/3 and >2/3);
visual assessment of the extension of the vagi-
nal areas affected by menopausal ecchymosis/
telangiectasia. Patients with uterus: examination
of the ant-post-right/left side wall; Patients wi-
thout uterus: examination of the ant-post-right/
left side wall-vaginal dome divided into 4 qua-
drants.

For the vaginoscopic grading, the individual nu-
merical evaluations were given a score of 0-1-2-3
in relation to the thickness of mucosal atrophy, dia-
meter of vaginal stenosis and/or urethral meatus
and the extent of ecchymotic-telangiectatic areas.
For the vaginal pH grading, the following parame-
ters were considered in range using VCS: pH 4-4.5
(normal); pH 4.6-5.6 (mild abnormality); pH 5.7-6.7
(moderate abnormality); pH > 6.8 (severe abnorma-
lity). For the Vaginal pH grading, the individual
numerical evaluations were given a score (0-1-2-3).
The degree of sexual satisfaction was expressed
with the Female Sexual Function Index (FSFI).
The score has been obtained from 19 questions
that investigate multiple aspects of sexual life:
desire, excitement, lubrication, reaching orgasm,
the degree of satisfaction and pain during sexual
intercourse. Each answer to each single question
expressed a score, the sum of these scores provided
a result that went from 2 to 36: severe sexual disor-
der < 10; moderate sexual disorder from 11 to 17;
mild sexual disorder from 18 to 26; normality > 26.
Follow-ups have been performed after 10 days of
therapy (T1°) (symptomatology, vaginoscopy, vagi-
nal pH, quality of sexual life) and at 30 days (T3°)
(symptomatology, vaginoscopy, vaginal pH and
quality of sexual life) after 5 days of therapy; 15
days of therapeutic suspension were planned from
the 10 to the 25% day (Figure 2). At the end of the
treatment, to evaluate the efficacy index of topical
medical therapy, four parameters were considered
(symptomatology, vaginoscopic examination, va-
ginal pH and quality of sexual life).

The retrospective study has also evaluated the com-
plications that could arise during treatment.

The therapeutic efficacy index allowed to classify
the VMS after therapy as “regressed”, “improved”
or “persistent”.

245

Angelo Baldoni, Matteo Terrinoni, Luisa Alfonsi, et al.

RESULTS

The clinical, vaginoscopic, vaginal pH and FSFI pa-
rameters were evaluated at the 1 visit and start of
therapy (T0), at 10 days of therapy (T1) and at 30
days (end of therapy) (T3) (Tables 2 and 6).

Table 6 summarizes in TO (start of therapy — day
1) and T3° (end of therapy) the clinical grading
expressed by VNS, the vaginoscopic grading by
VAS and the vaginal pH grading by VCS.

For the evaluation of the “clinical grading”, the
VNS was used with the corresponding score. The
following symptomatic parameters were conside-
red: vaginal dryness, dyspareunia, vaginal burning,
spontaneous vaginal pain, vaginal itching and po-
stcoital spotting (Tables 2 and 6; Figure 3).

The “vaginal dryness” at TO (1** visit) was present
in 47 patients (78.3%) with a score of 3 (severe
symptomatology) and in 13 (21.7%) with a score
of 2 (moderate symptomatology); at T3 (end of
therapy) in 47 patients (78%) there was a complete
absence of the symptom (score 0).

The “dyspareunia” at TO (1 visit) was present in 47
patients (78.3%) with a score of 3 (severe sympto-
matology) and in 13 (21.7%) with a score of 2 (mo-
derate symptomatology); at T3 (end of therapy) in
45 patients (75.0%) there was a complete regression
of the symptom (score 0).

The “vaginal burning” at TO (1** visit) was present
in 34 patients (56.6%) with a score of 2 (moderate
symptomatology), in 13 (21.7%) a scores of 1 (mild
symptomatology) and in 13 (21.7%) a score of 0 (ab-
sence of symptom) while at T3 47 patients (78.3%)
had a score of 0 (complete absence of the symptom).
The “spontaneous vaginal pain” at TO (1% visit)
was present in 20 patients (33.3%) with a score of
2 (moderate symptomatology), in 7 (11.7%) a score
of 1 (mild symptomatology), in 33 (55.0%) a score
of 0 (absence of symptoms), while at T3 (end of
therapy) 60 patients (100%) presented a score of 0
(complete absence of the symptom).

The “vaginal itching” at TO (1% visit) was present
in 27 patients (45.0%) with a score of 2 (modera-
te symptomatology), in 6 (10%) with a score of 1
(mild symptomatology), in 27 (45%) with a score of
0 (complete absence of the symptom) while at T3
(end of therapy), 40 patients (66.7%) had a score of
0 (complete absence of the symptom).

For “postcoital spotting” at TO (1 visit) 27 patients
(45%) presented a score of 3 (severe symptomato-
logy), 13 (21.7%) a scores of 1 (mild symptomatolo-
gy), 20 (33.3%) a scores of 0 (absence of symptoms)
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Figure 3. Clinical grading (T0-T3).
TO: Baseline; T3: end of the therapy
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Table 6. Clinical, vaginoscopic and vaginal pH grading, (TO - T3°).
s Clinical grading VNS (Verbal Numerical Scale)
Vaginal dryness Dyspareunia Vaginal burning
To T3° TO T3° TO T3°
0 - 47 (78%) -- 45 (75.0%) 13 (21.7%) 47 (78.3%)
1 - 13 (21.7%) - 15 (25.0%) 13 (21.7%) 13 (21.7%)
2 13 (21.7%) -- 13 (21.7%) . 34 (56.6%) -
3 47 (78.3%) - 47 (78.3%) - -
S Clinical grading VNS (Verbal Numerical Scale)
Spontaneous vaginal pain Vaginal itching Post-coital spotting
TO T3° TO T3° TO T3°
0 33 (55.0%) 60 (100%) 27 (45.0%) 40(66.7%) 20 (33.3%) 40 (66.7%)
1 7 (11.7%) - 6 (10.0%) - 13(21.7%) 20 (33.3%)
2 20 (33.3%) - 27 (45.0%) - -
3 - - - 27 (45%) -
S Vaginoscopic grading VAS (Visual Analogue Scale)
Mucosal atrophy Vaginal and/or urethral stenosis Ecchymotic telangiectatic areas
To T3° TO T3° To T3°
0 - -- 7 (11.7%) 7 (11.7%) 3(5.0%) 20 (33.3%)
1 13 (21.7%) 40 (66.7%) 20 (33.3%) 40 (66.7%) 7 (11.7%) 33 (55.0%)
2 27 (45.0%) 20 (33.3%) 20 (33.3%) 13 (21.6%) 7 (11.7%) 7 (11.7%)
3 20 (33.3%) 13 (21.7%) - 43 (71.6%) --
Score Vaginal pH grading VCS (Visual Colorimetric Scale)
pH TO T3°
0 4-4.5 (Normal) 53 (88.3%)
1 4.6 - 5.6 (Mild) 7 (11.7%) 7 (11.7%)
2 5.7 - 6.7 (Moderate) 6 (10.0%) -
3 > 6.8 (Severe) 47 (78.3%) -

TO: Baseline (Start of therapy - Day 1); T3°: Day 30 (End of the therapy) - See Figure 2.

while at T3 (end of therapy) 40 patients (66.7%)
presented a score of 0 (complete absence of the
symptom).

For the evaluation of the “vaginoscopic grading”
the VAS was used with the corresponding score.
The following parameters were considered: thi-
ckness of vaginal mucosal atrophy; diameter of
vaginal and / or urethral stenosis; ecchymotic and /
or telangiectatic areas whose extension was eva-
luated (Table 6, Figure 4).

The “vaginal mucosal atrophy” at TO (first visit)
was present in 20 patients (33.3%) with mucosal
reduction > 2/3 (score 3) (severe atrophy), in 27
(45.0%) with mucosal reduction of 2/3 (score 2)
(moderate atrophy), in 13 (21.7%) with mucosal re-
duction of 1/3 (score 1) (mild atrophy); no patients
had normal mucosal trophism (score 0); at the end
of therapy at T3 no complete absence of atrophy
(score 0) nor persistence of severe atrophy (score
3) was observed at T3.
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The “vaginal and /or urethral stenosis” at TO (first
visit) was present in 13 patients (21.7%) with score
3 (severe stenosis), in 20 (33.3%) with score 2 (mo-
derate stenosis), in 20 (33.3%) with score 1 (mild
stenosis) and in 7 (11.7%) with score 0 (absent ste-
nosis); at T3 only in 7 patients (11.7%) the stenosis
was regressed (score 0).

The “ecchymotic and/or telangiectatic areas” at
TO were present in 43 patients (71.6%) (area >2/3)
with score 3 (severe vaginoscopy), in 7 (11.7%)
(area = 2/3) with score 2 (moderate vaginoscopy),
in7 (11.7%) (area = 1/3) with score 1 (mild vagino-
scopy), in 3 (5%) (absence of ecchymotic and/or
telangiectatic areas) with score 0; at T3 20 patients
(33.3%) had score 0 (complete absence of ecchymo-
tic and /or telangiectatic areas).

The “vaginal pH grading” was evaluated with
VCS. At TO (1% visit) 47 patients (78.3%) presented
score 3 (severe pH abnormality), 6 (10%) score 2
(moderate pH abnormality), 7 (11.7%) score 1 (mild
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Figure 4. Vaginoscopic grading — vaginal pH grading — FSFI (T0-T3)

TO: Baseline; T3: end of the therapy.
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pH abnormality); no patients had normal pH; at
T3 (end of therapy) 53 patients (88.3%) presented
normal pH (score 0) (Table 6, Figure 4).

In Table 7, all clinical, vaginoscopic and vaginal pH
parameters were evaluated at TO (baseline visit), T1
(after 10 days of treatment) and T3 (day 30, after 5
days of retreatment).

The parameters related to sexual function were eva-
luated with the FSFI. From the graph, on the abscis-
sa all patients treated with “DuoLact-Evo-Gold”
are indicated while on the ordinate at T0 is shown
the FSFI score obtained before therapy and at T3
the score at the end of therapy. A substantial impro-
vement in the score is demonstrated in all patien-
ts. In some patients the “sexual satisfaction” index
exceeds 26. A general increase in FSFI values from
TO (1% visit) to T3 (end of therapy) is observed, in-

Table 7.  Clinical, vaginoscopic and vaginal pH grading (T0 - T1° - T3°).

Angelo Baldoni, Matteo Terrinoni, Luisa Alfonsi, et al.

dicating an overall improvement in sexual function
in the patients included in the study (Figure 4).

DISCUSSION

In menopause, with the progressive cessation of
hormone production, the vaginal mucosa beco-
mes atrophic, glycogenproducing epithelial cells
disappear, lactobacilli are markedly reduced, and
the vaginal environment presents a pH > 6.8. The
vaginal microbiota is thus composed predominant-
ly of a mixed bacterial flora of faecal origin that is
potentially pathogenic, which increases the risk of
genitourinary disorders [7].

The therapy for MVS includes a wide range of the-
rapeutic options (Table 8).

Clinical grading VNS (Verbal Numerical Scale)

Score
Vaginal dryness Dyspareunia Vaginal burning
T0 T1° T3° T0 T1° T3° TO0 T1° T3°
0 -- - 47(78%) -- -- 45(75.0%) 13(21.7%) 20(33.3%) 47(78.3%)
1 - 13(21.7%) 13(21.7%) - 13(21.7%) 15(25.0%) 13(21.7%) 20(33.3%) 13(21.7%)
2 13(21.7%) 47(78.3%) - 13(21.7%) 47(78.3%) - 34(56.6%) 20(33.3%) -
3 47(78.3%) -- -- 47(78.3%) - - - - -
S Clinical grading VNS (Verbal Numerical Scale)
Spontaneous pain Itching Post-coital spotting
TO T1° T3° TO T1° T3° TO T1° T3°
0 33(55.0%) 40(66.7%) 60(100%) 27(45.0%) 27(45.0.%) 40(66.7%) 20(33.3%) 20(33.3%) 40(66.7%)
27(45.0%)
1 7(11.7%) 13(21.7%) - 6(10.0%) 20(33.3%) - 13(21.7%) 13(21.7%) 20(33.3%)
27(45.0%) 13(21.7%)
2 20(33.3%) 7(11.6%) - - - - - - -
3 - - - 27 (45%) -
S Vaginoscopic grading VAS (Visual Analogue Scale)
Mucosal atrophy Vaginal and/or urethral stenosis Ecchymotic telangiectatic areas
TO T1° T3° TO T1° T3° To T1° T3°
0 -- - - 7(11.7%) 7(11.7%) 7(11.7%) 3(5.0%) 6 (10.0%) 20(33.3%)
20(33.3%) 40(66.7%) 40(66.7%) 7(11.7%) 27 45.0%) 33(55.0%)
20(33.3%)
1 13(21.7%) 40(66.7%) 40(66.7%) 13(21.7%) 13(21.6%) 13(21.6%) 7(11.7%) 27(45.0%) 7(11.7%)
2 27(45.0%) 20(33.3%) 20(33.3%) - - 43(71.6%) - -
3 20(33.3%) - -
Score Vaginal pH grading VCS (Visual Colorimetric Scale)
pH TO0 T1° T3°
0 4-4.5 (Normal) 20(33.3%) 53(88,3%)
1 4.6 - 5.6 (Mild) 7 (11.7%) 33 (55.0%) 7(11.7%)
2 5.7 - 6.7 (Moderate) 6(10.0%) 7(11.7%) -
3 > 6.8 (Severe) 47(78.3%) - -

TO: baseline (Day 1); T1°: Day 10; T2°: Day 25; T3°: Day 30 (End of the therapy) - See Figure 2.
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Table 8. Treatment options for menopausal vaginal syndrome (MV'S).

Hormonal therapy

Systemic hormone replacement (if indicated for other reasons):
estrogens, estrogen—progestin, tibolone, TSEC

Vaginal estrogen therapy

Vaginal progesterone
SERMs

Ospemifene
Non-hormonal therapy

Non-hormonal lubricants, moisturizers, and emollients
(e.g., hyaluronic acid with lactic acid, calendula)

Topical hyaluronic acid
Hyaluronic acid with autologous platelet-rich plasma
Hyaluronic acid with high-concentration norm baric oxygen
Local bovine colostrum
Colostrum with visnadine and prenyl-flavonoids
Isoflavones
Polycarbophil vaginal gel (PCV)
Phisical therapies
Radiofrequency

Fractional CO, laser

It has been repeatedly demonstrated that topical
hormonal treatments (estradiol, estriol, prasterone)
are significantly superior to placebo for the impro-
vement of GSM (genitourinary syndrome of meno-
pause) and are nevertheless considered the “Gold
Standard” for this syndrome [16, 17]. However,
Scientific Society Guidelines indicate that nonhor-
monal, hydrating and lubricating products should
be regarded as firstline treatment for GSM.

From a literature review of 136 studies meeting the
search criteria, several medical and physical thera-
pies were considered (vaginal dehydroepiandroste-
rone, ospemifene, policarbophilbased moisturizing
cream, tibolone, vaginal hyaluronic acid, testostero-
ne, and COz laser therapy). All therapies improved
the subjective and objective signs of atrophy. Except
for hyaluronic acid, all therapies improved sexual
function. The authors concluded that most none-
strogenic therapies are effective treatments for the
various symptoms of menopausal vaginal syndro-
me (MVS) [18]. Estrogenic topical vaginal therapies
achieve results in MVS comparable to nonhormo-
nal ones (hyaluronic acid, policarbophil gel, CO2
laser, etc.); hormonal therapies are contraindicated
in patients with a positive oncological history of
breast or endometrial cancer [19].

Vaginal hormonal therapies (estrogens — dehydroe-
piandrosterone) are safe and effective and improve
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the symptoms of MVS. Systemic hormonal therapy
is less effective on vaginal atrophy symptomatolo-
gy [8, 20].

Twentyfive primary studies on the treatment of
MVS with ospemifene demonstrated a high clin-
ical response to symptoms (vaginal dryness and
dyspareunia), with a favourable safety profile and
very few adverse events [10, 21-23].

Over the years, many nonhormonal treatments
have been used in cases of menopausal vaginal
syndrome associated with mucosal atrophy. The
most frequently used “lubricating/emollient sub-
stances” consist of a combination of several active
ingredients (hyaluronic acid for hydrating action,
lactic acid to restore physiological vaginal pH, ca-
lendula for hydrating and emollient properties,
a complex of naturalorigin functional substances
with soothing and antiinflammatory properties
such as Betula alba, Scrophularia nodosa, Aloe
barbadensis).

In recent years, alternative physical and nonhormo-
nal topical vaginal therapies have been proposed.
Among the “physical therapies”, fractional CO2
laser [24-26], radiofrequency, and lipofilling have
seen predominant use, with initially encouraging
results. However, the pain associated with these
physical procedures, their high costs, and the need
for repeat interventions for recurrences are their
major drawbacks. Recently, warnings from some
American Scientific Societies regarding the risk of
facilitating the progression of preneoplastic lesions
have led to reduced use of CO:2 laser in cases of
vaginal atrophy [27].

The use of “nonhormonal topical vaginal therapies”
refers to the following substances: local hyaluronic
acid; hyaluronic acid combined with autologous
plateletrich plasma; hyaluronic acid combined with
highconcentration norm baric oxygen; local colo-
strum; colostrum combined with visnadine and
prenylflavonoids; isoflavones and PCV.
Hyaluronic acid is a natural polysaccharide present
in large quantities in the extracellular matrix of the
skin, cartilage, and submucosal connective structu-
res. At the vaginal level it draws water by osmosis,
ensuring adequate mucosal hydration.

In vitro studies on platelet cultures (PRP: Platelet
Rich Plasma) or platelets with hyaluronic acid (PR-
PHA: Platelet Rich Plasma — Hyaluronic Acid) in
autologous plasma on vaginal mucosa taken from
surgical interventions for genital prolapse in post-
menopausal women have shown an increase in the
S and G2M phases of the cell cycle, confirming im-
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proved cell proliferation, increased fibroblasts and
collagen, and prevention of cellular senescence [28].
The use of hyaluronic acid combined with highcon-
centration norm baric oxygen in MVS has shown
significant improvement in both patientreported
subjective symptoms and the clinical picture of
the vagina (elasticity and mucosal trophism). The
greatest benefit concerns the reduction of vaginal
dryness and the disappearance of dyspareunia.
Oxygenation of the vaginal mucosa promotes mu-
cosal regenerative activity [29, 30].

Numerous studies have been conducted on the
topical vaginal use of bovine colostrum, consi-
dering various indices related to the clinical and
morphological aspects of the vaginal mucosa: total
and single Verbal Rating Scale (VRS), Maturation
Index (MI), FSFI and Vaginal Health Index (VHI).
Improvement was noted in all indices. However,
in the presence of mucosal atrophy, colostrum
predominantly reduces vaginal dryness, promo-
tes trophism, and reduces dyspareunia. This effect
persists for about one month and is supported by
improvement of the vaginal environment [31, 32].
The efficacy of colostrum cream combined with vi-
snadine and prenylflavonoids was also evaluated,
showing significant improvements in various MVS
parameters. Visnadine has a vasodilatory effect,
ensuring improved vaginal blood flow and thus
better hydration and lubrication. Prenylation of fla-
vonoids may increase their bioactivity but decrease
their bioavailability [33].

Retrospective literature surveys on the use and
efficacy of isoflavones in MVS over three time
periods (1996-2013 Medline, 1990-2013 Scopus,
2013-Cochrane Central Register) selected 7 stu-
dies on cellular maturation and 2 on vaginal dry-
ness. Soy isoflavones appeared to improve vaginal
symptoms versus control but were more effective in
quantitative analysis, albeit not statistically signifi-
cant. While soy isoflavones can improve menopau-
sal vaginal symptoms, studies remain inconclusive
due to vast heterogeneity [34].

The effects of phytoestrogens on urogenital meno-
pausal symptoms were evaluated by a systematic
review from 2000 to 2020 (PubMed, Embase, Web
of Science, Cochrane Library, Scopus, ProQuest),
selecting 33 articles. Various phytoestrogens were
used: Pueraria mirifica, fennel, hops (Humulus lupu-
lus L.), Glycine max (L.) Merr, soy, red clover, Cimi-
cifuga racemosa, genistein, daidzein, glycitein, and
isoflavones in various forms (oral capsules and
tablets, dietary supplements, creams, gels, and va-
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ginal suppositories). A nonsignificant symptomatic
urogenital improvement was demonstrated, greater
with vaginal use. The study’s limitation is hetero-
geneity of active ingredients and modes of use [35].
A significant increase in blood vessels in the vaginal
mucosa of postmenopausal women was observed
after topical treatment with 4% Glycine max (L.) Merr
isoflavone gel, ensuring good vaginal lubrication
and improved dyspareunia [36].

Use of PCV gel in perimenopausal and postmeno-
pausal women, administered twice weekly for 30
and 180 days, resulted in a reduction of VAS scores
for vaginal dryness, irritation, and dyspareunia,
improvement in VHI and reduction in GSS (Glo-
bal Symptom Score). No side effects were reported.
PCV administration for 30 days rapidly improves
atrophy symptoms, and extending to 6 months fur-
ther increases efficacy. No contraindications were
reported [13]. A randomized prospective study in
MVS compared moisturizing polycarbophil gel
versus hyaluronic acid with overlapping results for
vaginal dryness [37].

From the retrospective survey on the use of “Duo-
Lac-EvoGold” suppositories, the most severe
symptoms (score 3) at the first examination (T0) in
women with MVS were vaginal dryness and dyspa-
reunia in 47/60 (78.3%) and postcoital spotting in
27/60 (45%) (Table 7); at T3 complete absence of the
symptom (score 0) was observed in 47 /60 (78.3%),
45/60 (75,0%), and 40/ 60 (66.7%) respectively.
Vaginal burning, spontaneous pain, and itching
were not severe at TO but mild to moderate; at T3 ab-
sence of these symptoms was seen in 47/60 (78.3%),
60/60 (100%), and 40/60 (66.7%) respectively.
Vaginal mucosal atrophy, vaginal / urethral stenosis,
and ecchymotictelangiectatic areas were severe (sco-
re 3) at T0in 20/60 (33.3%), 13/60 (21.7%), and 43 /60
(71.6%) respectively. At T3 no patient had severe ec-
chymotictelangiectatic areas and 20/60 (33.3%) had
no altered vaginal areas (score 0); vaginal atrophy at
T3 was moderate in 20/60 (33.3%) and mild in 40/60
(66.7%), with no severe or absent atrophy. Vaginal /
urethral stenosis at T3 was mild-moderate in 53 /60
(88.3%), unchanged without atrophy (score 0) and
no patients with severe stenosis.

Vaginal pH at TO was severely abnormal (pH > 6.8,
score 3) in 47/60 (78.3%) and regressed to normal
(4.0-4.5, score 0) in 53/60 (88.3%) at T3.

In the FSFI, the wide variability of individual scores
visible in the graph may reflect different individual
responses. Most T3 scores are higher than T0, sug-
gesting the therapeutic path contributed positively
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to multiple aspects of sexual function (desire, arou-
sal, lubrication, orgasm, etc.). This improvement is
attributable to reduction of menopausal physical
discomforts (vaginal dryness, dyspareunia, vaginal
burning) (Figure 4).

Of the 60 patients treated with “DuoLac-EvoGold”,
36 (59.8%) showed complete clinical resolution of
MVS, while 24 (40.2%) had mild—-moderate persi-
stence (improved MVS). No patients had severe
persistence.

Normalization of vaginal pH is determined by
Lactobacillus casei and Lactobacillus acidophilus re-
ducing vaginal dryness and dyspareunia [38]. L.
casei promotes growth of L. acidophilus, whose
adhesion to vaginal epithelial cells hinders pa-
thogen interaction with the mucosa. Lactoferrin
also inhibits bacterial adhesion and has bacterici-
dal effect [39]. Besides regression of MVS with re-
duction of its two main symptoms — vaginal dry-
ness and dyspareunia — lactoferrin and lactobacilli
casei and acidophilus reduce the risk of vaginal
infections [1, 40]. In the Omicron Factor are Vita-
min E and extravirgin olive oil. Vitamin E, besides
antioxidant properties, protects cell membranes
from oxidative damage and promotes renewal of
vaginal mucosal cells. Extravirgin olive oil exerts
a protective effect on vaginal mucosa via phenolic
derivatives, reducing oxidative mechanisms and
increasing cell vitality, thereby reducing histolo-
gical alterations [41, 42]. Both Vitamin E and oli-
ve oil help reduce vaginal lesions responsible for
postcoital spotting and partially reverse vaginal
mucosal atrophy.

Preliminary findings may serve as justification for
prospective, randomized comparative studies, in-
cluding a control group, aimed at confirming ef-
ficacy, safety and long-term outcomes in a more
standardized setting.

CONCLUSIONS

Although topical hormone therapy is considered
the “Gold Standard” for improvement of MVS
according to the most recent literature data, also
nonhormonal therapies are effective treatments free
from side effects and contraindication [9-11, 13, 15,
16, 18, 39, 43]; in particular local vaginal hydrating
and lubricating therapies should be considered the
“firstline treatment”.

Topical treatment of MVS with “DuoLac-Evo-
Gold” resulted in complete regression in approxi-
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mately 60% and partial regression in 40% of cases.
The symptomatology most frequently regressed,
expressed by VNS score, was vaginal dryness
(78.3%), dyspareunia (75%), vaginal burning
(78.3%), and spontaneous pain (100%). Vaginal pH
returned to normal (4-4.5) in approximately 90% of
cases, reducing the risk of vaginal infections. The
study of 60 MVS cases treated with “DuoLac-Evo-
Gold” demonstrated improvement of postcoital
spotting (66.7%) due to the reepithelializing effect
of Vitamin E and the phenols of olive oil in impro-
ving mucosal atrophy. The mean trend of “sexual
function” after therapy shows a growth trend
which, in the context of this retrospective survey,
indicates the efficacy of the adopted approach in
improving sexual function. Unlike hormonal tre-
atments, there are no contraindications to the use
of “DuoLac-EvoGold” in patients with a positive
history of endometrial or breast carcinoma.
Therefore, “DuoLac-EvoGold” is promising for the
treatment of MVS both for symptom regression
and for restoration of normal vaginal pH. It is a
“nonhormonal topical vaginal therapy” free of side
effects with good patient compliance in MVS. Fur-
thermore, its use in MVS may represent an excellent
prevention of GSM by reducing the risks of urethritis
and cystitis in menopause.

Treatment showed symptomatic improvement in
this limited cohort, but further prospective control-
led studies are needed to confirm efficacy and safety.
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