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dation will be available, most of the International 
Guidelines suggest, in order to reduce the rate of 
“unexplained stillbirth” (SB), a diagnostic strategy 
with a series of “principal investigations” (manda-
tory) and subsequently a series of “further investi-
gations” (accessory)  prescribed on the basis of the 
results of principal investigations [1-3]. 

BACKGROUND

The interest about the phenomenon of Stillbirth 
(SB) significantly increased in the last 20 years 
with both Professionals and Health Authorities en-
gaging in the organization of guidelines and rec-
ommendations. Meanwhile an Italian recommen-

Key words 
Stillbirth; autopsy; causes of death; pla-
cental histopathological examination; fe-
tal-perinatal pathology.
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“Principal investigations” are summarized in Ta-
ble 1. Among them, foetal autopsy and a detailed 
macroscopic description of the placenta (chorion-
ic disc, membranes and cord) as well as a histo-
pathological examination of the placental tissue 
are mandatory. Thus, it is essential the collection 
of samples and their appropriate storage at the 
time of birth. Moreover, a medical record of the 
stillborn, including the report of the physical ex-
amination performed by an experienced perinatol-
ogist and the collection of relevant documentation, 
must always be provided to the pathologist before 
proceeding with the autopsy. It must be highlight 
that the stillborn diary has been included as a part 
of clinical documentation since 1999 [4].

ISSUES TO BE ADDRESSED

Every-one of the above elements has a difficult im-
plementation in clinical practice because of related 

norms and laws, as well to their poor knowledge by 
perinatal professionals. Briefly, the main barriers are:
1. Definition of SB: the Italian rules require that the 

registration of a baby on Birth certificate (CeDAP) 
would be done every time a baby born [5]. How-
ever, in cases of stillborn it is common practice 
not to register a baby developed before 180 days 
(25+5 weeks) of gestation, as this corresponds to 
the definition of “abortion” according to ISTAT 
[6]. On the other hand, the WHO, according to 
medicine evolution as well as the actual ability 
of neonatal survival indicate that every case of 
intrauterine fetal death with a gestational age ≥ 
22 weeks (or greater than 500 grams if gestational 
age is unknown) should be registered [7].

2. Administrative recognition: the stillborn lacks 
an administrative recognition since a specific 
Hospital Discharge Form (Scheda di Dimissione 
Ospedaliera or SDO, in Italy) for it does not ex-
ist. In practice, Professionals are using the name 
of the mother in their requests for autopsy and 

Table 1. Principal investigations.
At the time of diagnosis of stillbirth (Emergency Obstetric Room)

Begin stillborn  
medical record

Maternal and paternal anamnesis
Past obstetric history
Data collection on current pregnancy

Maternal exams Blood sampling for foetal-maternal haemorrhage search (Cytofluorimetry Test) or alternatively Kleihauer-Betke test 
Count blood cells, coagulation, platelet count, glycosylated haemoglobin, TSH reflex
Blood Group AB0 and Coombs test (if not available)
Anti-HIV 1-2, Treponema pallidum (screening), Toxoplasma gondii IgG and IgM (if not available)
Serology for Herpes, CMV, Parvovirus B19, Enterovirus in case of clinical suspicion
Varicella, Herpes Simplex 1-2, Measles, Mumps, Rubella (IgG and IgM): only in the case of suggestive signs of infection during 
pregnancy and in the absence of vaccination
Virus Zika, Malaria Test: in case of clinical suspicion or exclusively in women from endemic areas 
Vagino-rectal swab for GBS

Amniocentesis Microbiological culture (aerobic and anaerobic bacteria) 
Karyotype or QF-PCR

At birth

Investigations on the 
stillborn

Physical examination (filling in the “neonatal part” of the stillbirth chart) 
Intracardiac Puncture: obtain as much blood as possible for the following samples:
1 ml for blood culture for the research of anaerobic bacteria (1 container) and mycetes and aerobic bacteria (1 container) (sto-
red at room temperature)
If blood remain, 1 ml for blood group AB0 and Coombs Test (Stored at room temperature)
Foetal oro-pharyngeal swabs (in depth):
1 sample for detection of aerobic bacteria and yeast 
1 sample for detection of Mycoplasma and Ureaplasma 
Diagnostic and memory photographs
Biopsy: if the karyotype is not already known, in the absence of placenta samples and at discretion of the neonatologist, a 
biopsy on the fascia lata (periumbilical or inguinal region) could be performed (collected in a sterile urine container contai-
ning medium for cytogenetic exam) 
Foetal autopsy 

Placenta and Cord exa-
mination (by an expert 
in perinatal pathology)

Macroscopic examination (report infarcts, detachments, thrombosis of the umbilical cord, tight knots, etc.) 
Microbiological cultures: 2 placental deep swabs on both maternal and foetal surface (aerobic and anaerobic placenta cultures)
Cytogenetic analysis: if the karyotype is not already known, 1 sample from a block for the cytogenetic investigation should be 
taken with the appropriate forms attached together with the signed parents’ consent form (if requested according to national 
Legislation) 
Histopathological examination to be performed according to the Amsterdam Criteria.
The phone number of the referent physician must be provided to the pathologist.
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other exams (“child from...”), thus obliged to 
consider the child not as a separate entity, but 
still a portion of the mother’s body.  

3. The apparent conflict existing between the so-
called “SIDS-SIUD Law” (which provides for 
the consent of both parents for the application 
of the protocol for stillbirths and deaths occur-
ring in the first year of life) [8], the indications 
provided by the Mortuary Police Regulation 
currently in force in Italy [9] and the aforemen-
tioned Prime Ministerial Decree of 9 July 1999 
[10] (which provide for the obligation to per-
form an autopsy in all cases in which the cause 
of death is not clear and certifiable, under pen-
alty of impossibility to proceed with the burial). 

PROPOSALS

In order to address the issues above reported, we 
suggest here some proposals:
a. Waiting for national guidelines for post-mor-

tem reports those produced by the Royal Col-
lege of Pathologists could be used as a guide for 
reporting perinatal post-mortem examinations 
in case of SB [11-13]. The final report should be 
forwarded to the referring clinician.

b. The placenta, after the macroscopic description 
by the clinicians, must always be kept refriger-
ated and promptly sent, without fixation, for 
histologic examination. 

c. To ensure the quality of histological exams, it is es-
sential that each Birth Centre could be provided by 
an expert in feto-placental pathology. Otherwise, 
the transportation of placenta and SB to a centre 
with appropriate expertise should be arranged.

d. Waiting for new and adequate rules, it is man-
datory that each Birth Centre makes the per-
formance of the required investigations on SB 
(body, fluids, tissues…) possible, even address-
ing “shortcomings” such as labelling SB inves-
tigation requests with mother’s name adding 
“child of”, in accordance with Regional Author-
ities. Moreover, clinicians should discuss the 
value of the autopsy with parents in every case 
of perinatal death. In order to obtain a valid and 
complete consent, discussion should include: 
the value of autopsy, the chance that some po-
tential causes of death could be excluded, the 
possible implications for future pregnancies 
and, finally, the guarantees to care and respect 
of the body. 

Finally, given the high value of the autopsy in 
the management of foetal death, it is mandatory 
that there are no interpretative confusions – on 
the relevant legislation, namely among profes-
sionals. The idea that the autopsy can and must 
always be performed has to be strongly empha-
sized, among clinicians and parents; they are 
solely requested to choice between two different 
applicative methods indeed: 1) instructions pro-
vided by the Decree of 2014 (requiring a specific 
double parental consent) [14]; 2) routine criteria 
of fetal-perinatal pathology (for which no con-
sent is required since it is an investigation com-
pulsory by law).
It is our hope that the advice reported in this brief 
paper clarify some points and support profession-
als in their effort to help families mourning a pre-
natal loss.
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ABSTRACT

Objective. To demonstrate surgical procedure of laparoscopic excision of large 
ACUM. Accessory cavitating uterine mass (ACUM) is an underdiagnosed en-
tity presenting with severe dysmenorrhoea in young women. Ultrasound and 
MRI often misdiagnose it as a rudimentary horn, noncommunicating horn, 
endometrioma, cystic adenomyosis or degenerated fibroid due to similar ra-
diological appearance. Misdiagnosis and medical management prolong pa-
tient suffering hence correct diagnosis and excision of ACUM ensuring com-
plete removal of cavity lining is essential for successful management.
Description of the case. 25-year-old woman, sexually inactive presented with 
complaint of severe dysmenorrhoea for 7 years and heavy menstrual bleeding 
for 2 years. 2 years prior patient was diagnosed as fibroid uterus on ultra-
sound and advised combined oral contraceptive pill for 3 cycles for heavy 
bleeding. Per rectal examination showed 12 weeks size uterus with mass in 
posterior wall. MRI reported a 5 × 4 cm posterior wall intramural myoma 
with cystic degeneration. Patient was planned for laparoscopic myomectomy. 
Possibility of lesion being ACUM and need for its excision were explained to 
patient. During surgical dissection chocolate-coloured fluid drained from the 
lesion suggesting ACUM. Histopathology confirmed the diagnosis of ACUM.
On follow up, 3 months later, patient was completely pain free and having 
regular menses.
Conclusions. This case is unusual as a large ACUM was located in the posteri-
or wall abutting and splaying the endometrial cavity. Its location and appear-
ance on MRI lead to the misdiagnosis of a myoma with cystic degeneration 
which is an important differential diagnosis for ACUM.

Key words 
Accessory uterine caveatting mass; juvenile 
cystic adenomyoma; mullerian anomaly; 
case report.

CLICK HERE TO WATCH THE VIDEO

mailto:ishakriplani@gmail.com
https://player.vimeo.com/video/796274202?h=1ba9aafb91&amp
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INTRODUCTION

Gestational Diabetes Mellitus (GDM) is defined as 
any degree of glucose intolerance that occurs for the 
first time or is first detected during pregnancy but 
does not fulfil the criteria of overt diabetes [1]. GDM 
is associated with adverse maternal, obstetrical, and 
neonatal outcomes [2]. In particular, women with 
GDM are more frequently affected by hypertensive 
syndromes and increased rate of caesarean section; 
furthermore, a future development of diabetes melli-
tus type 2 may occur. Foetuses of women with GDM 

are frequently large for gestational age with a higher 
rate of shoulder dystocia. In the newborns, hyper-
glycaemia may be frequent and sometimes serious, 
and in the childhood an increased metabolic risk has 
been shown, such as obesity and higher blood pres-
sure [3]. Prevalence of GDM is increasing worldwide, 
principally for the increasing rate of overweight and 
obese pregnant women; furthermore, it may depend 
on different methods of diagnosis too. However, a re-
cent meta-analysis [4] evidenced a GDM prevalence 
of about 11% in Europe and the same rate was in Italy 
too. Other risk factors are family history for diabetes 

ABSTRACT

Gestational Diabetes Mellitus (GDM) is associated with adverse maternal, 
foetal and neonatal outcomes and is increasing worldwide probably for the 
increasing rate of overweight and obesity, being the latter a major risk factor. 
To these women with well recognized risk factors some interventions to pre-
vent GDM should be offered. In this way, possible interventions are diet and/
or exercise, metformin and myo-inositol. Diet and exercise are considered first 
line for the prevention of GDM, but in particular kind of pregnant women like 
obese, who usually follow unhealthy lifestyles, this type of intervention may 
fail. Metformin is usually used for the treatment of Diabetes Mellitus type 2 
and recently also for hyper-insulinemic infertile women affected by polycystic 
ovary syndrome with the aim to restore ovarian cycle and ovulation. In these 
women, metformin was given off-label throughout pregnancy, but in pro-
spective, randomized trials, especially when obese women are involved, met-
formin failed to prevent GDM. On the other hand, a supplement, myo-inositol 
demonstrated to reduce GDM rate when it was given since first trimester. This 
review analyses the effect of these three interventions for preventing GDM 
with the help of the most recent literature. 

Key words 
GDM; diet; exercise; life-style; metformin; 
myo-ionositol.
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type 2, ethnicity, and advanced maternal age. In these 
recognized women at high risk for GDM, adequate 
interventions may prevent an unhealthy lifestyle like 
hypercaloric diet, inactivity, and excessive gestation-
al weight gain. Among interventions for preventing 
GDM, at least three are considered of possible benefit: 
changes in lifestyle like diet and exercise, myo-inosi-
tol, and metformin, even if further high-quality stud-
ies are needed to make more robust data until now 
achieved [5].

DIET AND/OR EXERCISE

In a recent meta-analysis, comparing with standard 
care, a 23% reduction in the risk of GDM was shown 
as overall effect of intervention like only diet, or only 
exercise or mixed, showing no significant difference 
between these 3 types of interventions [6]. This study 
demonstrated that one of the most important vari-
able that may heavily influence GDM diagnosis was 
the excessive weight gain through pregnancy in ac-
cordance with Institute of Medicine guidelines [7]. 
Furthermore, it was shown that the preventive effect 
of the interventions was more successful when the 
baseline risk of GDM was higher, like in the obese 
women [6], and that it was maximum when the inter-
vention began early in pregnancy; in fact, it has been 
shown that pre-pregnancy physical activity may re-
duce GDM rate of 55% [8]. Aerobic exercise should 
go on for a minimum of 15 minutes, at least 3 times 
a week and should be increased during the second 
trimester up to a maximum of 30 minutes, 4 times to 
week [9]. A limitation of these type of GDM preven-
tion was the adherence to the intervention, which is 
usually poor as reported by and Italian study [10]. It’s 
very difficult for an obese woman with an unhealthy 
lifestyle to change it during pregnancy, thus the com-
pliance of these high-risk women for these types of 
interventions (diet and/or exercise) is often poor. 
This is why a lot of them prefer assuming drug or 
supplement than sacrifice themselves with strict diet 
or deep changes in their lifestyle. 

METFORMIN

Metformin is a biguanide derivative with insulin sen-
sitizer effects. It’s the most common oral drug used 
for the treatment of Diabetes Mellitus (DM). Met-
formin reduces plasma insulin concentration improv-
ing peripheral glucose uptake and reducing glucose 

production by the liver (gluconeogenesis). First use 
of metformin in non-diabetic subjects was for infer-
tile women affected by Polycystic Ovary Syndrome 
(PCOS), who are very often hyperinsulinemic and 
this may disturb ovarian cycle preventing ovulation. 
Thus, metformin is currently used to improve ovula-
tion rate in infertile women with PCOS, with benefi-
cial effects compared to placebo [11]. Since infertile 
hyperinsulinemic pregnant women with PCOS were 
at high risk for developing GDM and other adverse 
pregnancy outcomes, such as miscarriages or hyper-
tensive syndromes, researchers were encouraged to 
continue metformin treatment throughout pregnan-
cy although it was off label. Some prospective cohort 
studies [12, 13] demonstrated a significant reduction 
of GDM when metformin was given from the first tri-
mester of pregnancy. But the first randomized, dou-
ble blind, controlled study didn’t confirm a beneficial 
effect of metformin in preventing GDM [14]. Other 2 
large randomized, controlled studies carried out with 
obese women, with a dosage of 3 g per day, failed 
to demonstrate a reduced rate of GDM compared 
to placebo [15, 16]. Furthermore, a recent Cochrane 
Review confirms that the use of metformin didn’t 
prevent GDM [5]. Furthermore, gastrointestinal side 
effects are common when metformin is used deter-
mining sometimes a reduction of daily dosage [16]. 
Safety for the foetus is still questionable even if no 
significant differences were reported between treated 
and not treated women in the two large recent stud-
ies regarding foetal and neonatal outcomes [15, 16]. A 
follow-up study with these children at 4-7 years old 
is still ongoing.

MYO-INOSITOL

Myo-inositol (MI) is a polyol, and it is the most abun-
dant of the nine isomeric forms of inositol, a ubiq-
uitous substance in nature. MI is abundant in a lot 
of food like fruits and vegetables, but also in meat. 
Human body may produce MI from D-glucose, es-
pecially in the kidney [17]. An epimerase may con-
vert MI in another inositol isomer, D-chiro-inositol 
(DCI); the conversion rate of MI to DCI in muscle 
and liver is almost 9% [18]. Both are contained in 
inositol phosphoglycans, which act as insulin medi-
ators [19]. In particular, MI promotes glucose uptake 
in tissues that have high glucose utilization such as 
brain, heart and ovary [20], whereas DCI promotes 
glycogen synthesis in tissues specialized in glycogen 
storage, such as liver, muscle and fat [21]. As matter 
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of fact, MI may reduce circulating insulin with ben-
eficial effects on Polycystic Ovary syndrome (PCOS) 
in which hyperinsulinemia affects ovarian cycle pro-
voking anovulation and infertility. PCOS was the 
syndrome in which MI was firstly used, obtaining 
normal cycles and pregnancies in infertile women 
with amenorrhoea and anovulation [22], and recent-
ly a reduction of miscarriages too [23]. In our Unit, 
women affected by PCOS were treated with MI un-
til they became pregnant, but also during whole the 
pregnancy [24]. Our first study was a retrospective 
one carried out on the charts of PCOS women treat-
ed with MI, with the aim to find out which was the 
GDM rate [24]. Although it was a limited number 
of women, the difference was statistically signifi-
cant comparing GDM rate in PCOS women treated 
with MI (17%) and a control not treated PCOS group 
(54%) [24]. This first study encouraged us to perform 
prospective studies in which MI might be used for 
the prevention of GDM. Thus, we began three pro-
spective, randomized, controlled study involving 
women with 3 different risk factors for GDM: a fami-
ly history with DM type 2 [25]; obesity [26] and over-
weight women [27]. The rate of GDM in the control 
group of each study was obviously different, being 
15%, 27% and 33%, respectively, depending on the 
severity of the risk factor. On the other hand, in the 
treated group the reduction of GDM diagnosis rate 
was highly significant: 6%, 11% and 14%, respective-
ly. Interestingly, the rate of reduction of GDM diag-
nosis was the same, about 2/3 in the group treated 
with MI (4 g/day). Furthermore, in the study car-
ried out with the obese women a reduction in in-
sulin resistance in the group treated with MI was 
demonstrated [26]. A similar study [28], in which a 
lower dosage (1.2 g/die) of MI was used, failed to 
show the decrease of GDM rate in women treated 
with MI, suggesting that the successful result of MI 
is dose dependent. However, different meta-analysis 
demonstrated that MI may reduce GDM rate with 
a significant difference between groups [5, 29]. In a 
secondary analysis [30], databases of the 3 studies 
were considered all together with the aim of ex-
ploring whether MI was effective also in improving 
clinical outcomes of those women. Total number of 
women enrolled in the three studies was 660, which 
is underpowered in regard to clinical outcomes like 
hypertensive syndromes or preterm birth for which 
the number should be double. However, some signif-
icant statistically differences were highlighted in this 
secondary analysis [30]. In particular, preterm birth 
and rate of macrosomic and large for gestational age 

foetuses were significantly decreased in the group 
treated with MI. A very recent experimental study 
[31] could support inositol use for the prevention of 
GDM; the authors demonstrated that placental ino-
sitol content was 17% lower in women with GDM 
compared to controls. Fasting glycemia was associ-
ated with a reduced placental myo-inositol synthesis 
and with a reduced expression of inositol transport-
ers. Furthermore, low placental inositol correlated 
positively with accelerated foetal growth [31]. An-
other important issue is the safety profile of MI and 
2 recent meta-analysis [5, 29] reported no maternal 
adverse events and no congenital malformations in 
newborns. On the contrary, it’s remarkable that MI 
has been shown to be effective in the prevention 
of neural tube defects [32] Furthermore, American 
“Food and Drug Administration” includes MI in the 
list of compound considered generally safe [33]. 

CONLUSIONS

In conclusion, lifestyle changes should be the first 
line of intervention for GDM prevention, but dif-
ference with no intervention is still not so clear, 
probably for a poor compliance of the women, in 
particular for overweight and obese. Metformin, 
the most used in DM treatment, is not so effective 
in GDM and women complain several side effects. 
MI seems to be effective and safe with a good com-
pliance in pregnant women: it could be a promis-
ing supplement for GDM prevention.
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INTRODUCTION

Placenta accreta spectrum (PAS) is a complex obstet-
ric condition characterized by abnormal trophoblast 
invasion into the uterine wall during placentation. 
The increased use of either caesarean delivery, uter-
ine curettage, manual placenta removal or previous 
endometritis have direct effect on the incidence of 
accreta placentation [1-4]. The most important pre-

dictor of PAS is placenta previa, a placenta lying di-
rectly over the internal os. Few cases of cervical preg-
nancy combined with Placenta Accreta Spectrum 
(PAS) are reported in literature. This disorders can 
be explained by the absence of protective decidua 
basalis in the cervical stroma, which results in tro-
phoblastic invasion into the cervical tissue [5]. Like 
reported on 2018 FIGO consensus  guideline, when 
stratified by the number of previous caesarean de-

ABSTRACT

Placenta percreta is the most severe form of placenta accreta spectrum with 
a reported prevalence up to 1 in 1,000 pregnancies and a much lower rate of 
concomitant bladder invasion, occurring in approximately 1 in 10,000 births. 
Here we report a case of a 40-year-old woman who presented at 30 weeks 
of gestation with metrorrhagia and haematuria because of placenta percreta 
invading the urinary bladder. At 34 weeks she underwent a caesarean section 
through a fundal uterine incision, a consequently hysterectomy and partial 
cystectomy with prophylactic balloons in the hypogastric arteries. In order to 
unravel the disease complexity and to ease the management of this controver-
sial topic, we performed a narrative review of the relevant evidence brought 
by literature in the last 10 years. Key words 

Placenta percreta; bladder invasion; metror-
rhagia; hematuria; placenta accreta.
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liveries, the ORs for PAS disorders in a subsequent 
pregnancy increased from 8.6 (95%CI 3.5-21.1) after 
one prior caesarean to 17.4 (95%CI 9.0- 31.4) after 
two previous caesareans, and to 55.9 (95%CI 25.0-
110.3) after three or more prior caesarean deliveries 
[6]. A classification based on the depth of placental 
invasion into the uterine wall, distinguish three PAS 
grades: placenta “accreta” with villi in direct con-
tact with myometrium (75%), placenta accreta with 
myometrium invasion (“increta”) (18%) and placen-
ta percreta with villi invading the uterine serosa and 
surrounding tissues (7%) [7]. An interesting clini-
cal-based PAS disorders classification recognizes 
an “abnormally adherent placenta” which does not 
separate from uterus with conservative manual ap-
proach requiring mechanical or surgical procedures 
to stop bleeding; an “abnormally invasive placenta 
(increta)” which shows macroscopic hypervascular-
ity features and when gentle cord traction is made, 
uterus retraction without placental detachment fol-
lows (dimple sign) and an “abnormal invasive pla-
centa (percreta)” with macroscopic aspect of uterine 
serosa invasion (IIIA), bladder invasion (IIIB) or 
even distant pelvic structures invasion (IIIC) [8, 9].
Placenta percreta is the most severe form of the 
three entities with a reported prevalence up to 1 in 
1,000 pregnancies. The prevalence of concomitant 
bladder invasion is much lower, occurring in ap-
proximately 1 in 10,000 births [10].
The neo-vessels of the growing placenta percreta may 
soften the tissues of the adjacent organs (bladder, in-
testines, parametrium) and simulate invasion or, less 
often, lead to eventual uterine rupture [11]. Women 
with placenta percreta have a higher prevalence of 
urologic injury and postoperative complications such 
as pulmonary embolism and cardiopulmonary arrest. 
They risk emergency transfusions and require inten-
sive care admission [8]. Mortality rates have been esti-
mated as high as 9.5% and 24% for mother and child, 
respectively [12]. Here we present a case of a 40-year-
old at 30 weeks of gestation with metrorrhagia and 
haematuria because of placenta percreta and bladder 
invasion. In order to unravel the disease complexity, 
we also performed a narrative review of literature to 
ease the management of this controversial topic.

MATERIALS AND METHODS

For the narrative review, a systematic search of 
PubMed, MEDLINE, and Scopus databases was con-
ducted to identify English-language guidelines and 

recommendations, randomized controlled trials, sys-
tematic reviews and meta-analyses, open-label stud-
ies and case series published between  2010 and  2021. 
For the search strategy specific keywords to each da-
tabase were used: “placenta percreta”, “management 
of “placenta percreta”, “diagnosis of placenta percre-
ta”, “placenta percreta and bladder injury”, “mor-
bidly adherent placenta,” or “abnormally invasive 
placenta.” The latter keywords were used in various 
combinations. For the provided case report, clinical 
and demographical characteristics were recorded be-
fore and after the surgery explained below.

CASE PRESENTATION

A 40-year-old woman was admitted to our hospi-
tal at 30 weeks of gestation due to intermittent and 
scarce metrorrhagia and haematuria. She had an his-
tory of two caesarean sections. Placenta previa was 
diagnosed on ultrasonography. The ultrasound ex-
amination raised the doubt of placenta percreta as 
placental vessels seemed to invade the bladder. Mag-
netic resonance imaging was performed. The blad-
der appeared fused and infiltrated (Figure 1A - white 
arrow), findings consistent with the latter diagnosis. 
The metrorrhagia and haematuria resolved short af-
ter admission. Given that, after a multidisciplinary 
case discussion with obstetrics, neonatologists, an-
aesthesiologists, urologists and radiologists, we 
planned to perform a caesarean delivery at 34 weeks. 
The patient underwent caesarean section with an an-
tero-fundal uterine incision. A female neonate was 
delivered with APGAR scores of 9 and 9. The umbil-
ical cord was clamped, and the placenta left in situ. 
The uterine breach was closed with an interrupted 
suture. To identify the bladder separation site with 
the anterior uterine wall, the bladder was filled. The 
anterior uterine wall was recognized to be affixed 
to the bladder. Cystotomy was performed to identi-
fy percreta villous tissue whereas the urologist car-
ried out a partial cystectomy to remove the involved 
bladder area. The procedure was complicated by 
bleeding, hence prophylactic balloons were inflated 
in order to occlude hypogastric arteries. A planned 
hysterectomy was performed. Total blood loss was 
3,000 mL and five red blood cell-packed units were 
transfused. Figure 1B (black arrow) shows the breach 
in perimetrium caused by infiltrating chorionic villi, 
a hallmark of placenta percreta. The patient was dis-
charged after six days with a Foley catheter in place 
which was removed 30 days postoperatively.
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DISCUSSION 

Antenatal diagnosis of placenta percreta is essen-
tial for planning its management in order to reduce 
maternal morbidity and mortality [13]. When per-
formed by experts, ultrasound imaging is highly 
accurate in detecting placenta accreta spectrum 
[14]. A systematic review showed that ultrasound, 
in women with placenta previa and previous cae-
sarean section, had sensitivity of 97%, specificity 
of 97% and diagnostic OR of 228.5 for the ante-
natal diagnosis of PAS [15]. The ultrasound fea-
tures of PAS were standardized by The European 
Working Group on Abnormally Invasive Placenta 
in 2016 [16]. In placenta percreta villous invasion 
makes myometrium undetectable. This results in 
loss of the clear zone and loss of different echo-
genicity between placental tissue and myometri-
um [1]. A cohort study reported that bladder wall 
interruption, bladder bulge and exophytic mass 
occurred in 33% of cases of invasive placentation 
[17]. Placental lacunae are often described by au-
thors, independently of the invasion’s depth [1]. 
Neovascularization between the anterior wall of 
the uterus and posterior wall of the bladder is a 
prominent feature in cases of abnormally invasive 
placenta [18].
According to Thiravit et al., the sensitivity, spec-
ificity and accuracy of MRI in detecting placenta 
percreta were 91.7, 44 and 71.4% respectively. The 
invasion of placenta outside the uterus and mod-
erate-marked degree of heterogeneous placental 

signal intensity (Figure 1A) were the most signifi-
cant MRI image in diagnosis of placenta percreta. 
In addiction radiologists considered: no evaluable 
myometrial layer associated with large dark in-
tra-placental bands on T2-weighted imaging and 
presence of abnormal bizarre disorganized in-
tra-placental vessels [13]. 
The management of placenta percreta is a con-
troversial topic. Placenta abnormalities that 
cause a pathological pregnancy and previous 
caesarean scar are one of the main indications 
for women over 40 years of age to undergo cae-
sarean section [19].
As for the Royal College guidelines [12] four surgi-
cal approaches are viable:
• Primary hysterectomy following delivery of the 

foetus, without attempting placental separation.
• Delivery of the foetus avoiding the placenta, re-

pairing of the incision leaving the placenta in situ.
• Delivery of the foetus without disturbing the 

placenta, followed by partial excision of the 
uterine wall (placental implantation site) and 
repair of the uterus.

• Delivery of the foetus without disturbing the 
placenta, leaving it in situ, followed by elective 
secondary hysterectomy at day 3-7.

There are no well-controlled observational studies, 
and therefore, no firm recommendations can be 
made. Further evidence retrieved by literature shows 
that the most common treatment for placenta per-
creta is a scheduled caesarean delivery followed by 
hysterectomy, managed by multidisciplinary team 

Figure 1. (A) MRI slice showing the invasion of placenta outside the uterus, in the bladder (white arrow). (B) Macroscopic breach in perimetrium caused by 
infiltrating chorionic villi (black arrow).



Ital J Gynaecol Obstet  2023, 35, N.1

18

Ballder invasion of placenta

[15]. Leaving the placenta in situ is a conservative 
management which can be tried in women wishing 
to preserve their fertility. Possible complications of 
the latter approach are chronic bleeding, sepsis, sep-
tic shock, peritonitis, uterine necrosis, fistula, injury 
to adjacent organs, acute pulmonary oedema, acute 
renal failure, deep venous thrombosis or pulmo-
nary embolism [20]. Prophylactic antibiotics may be 
helpful in immediate postpartum period to reduce 
the risk of infective complications [21]. Considering 
PAS in general, a retrospective multicentre study ex-
amined 167 women treated conservatively for pla-
centa accreta. Conservative expectant management 
with part of the placenta left in situ was successful 
in 131 out of 167 cases (78.4%; 95%CI 71.4-84.4) [16]. 
This is not true for placenta percreta. The systemat-
ic review of Matsuzaki et al. [12] revealed that high 
maternal morbidity is observed during conservative 
management of placenta percreta. They included 72 
patients with conservatively managed placenta per-
creta that had been reported in 44 studies published 
between 1990 and 2016. The success rate of conser-
vative management of placenta percreta was lower 
than that reported for other types of PAS disorder. 
Severe maternal complications were observed. The 
similarly low success rate for placenta percreta ob-
served in the latter systematic review could reflect 
the severity of placental invasion.
In case of placenta percreta, the prevalence of uro-
logical complications is also increased, including 
cystotomy and ureteric injury. In case of bladder 
invasion, several authors recommend to fill the 
bladder in order to detect the separation site with 
the uterine wall, and consequently open the for-
mer to remove percreta villous tissue [14]. Matsub-
ara states that the first merit of filling the bladder is 
reducing bleeding, making this surgery easier and 
limiting bladder injury [22].
Analysing the outcome of different surgical proce-
dures, Clausen et al. [23] reported that the immedi-
ate postoperative complications appeared similar. 
With placenta left in situ, they observed a higher 
prevalence of long-term complications (61%), es-
pecially infections (25%), haemorrhage (44%) and 
secondary hysterectomy (58%). Postoperative com-
plications did not exceed 12% when initial surgical 
procedures were hysterectomy or local resection; 
the authors also compared different endovascular 
interventions, such as balloon occlusion and/or 
embolization to reduce the loss of blood. Patients 
managed with embolization, balloon occlusion of 
internal iliac arteries or with a combination of two 

strategies had an estimated blood loss of 2,350-
3,550 ml. When balloon occlusion was placed in the 
common iliac arteries or in the aorta the estimated 
average blood loss was 1,650 ml. When adjuvant 
endovascular interventions were not used, women 
needed more blood transfusions [23].
A study of Rosner-Tenerowicz et al. [24] analysed 
21 pregnant women with placenta percreta. In 13 
women a temporary balloon occlusion of the inter-
nal iliac arteries during caesarean section hyster-
ectomy was used. Remaining patients underwent 
standard caesarean hysterectomy without prophy-
lactic balloon occlusion. The latters had a greater 
blood loss and higher rate of complications (haem-
orrhagic shock, disseminated intravascular coagu-
lation, bladder injury). 
When fluid resuscitation is needed, we must con-
sider that women in the immediate postpartum 
period have increased blood volume and system-
ic vasodilatation while colloid oncotic pressure is 
lower. This can lead to third space expansion, pul-
monary oedema, and left ventricular diastolic dys-
function, which is why after initial fluids admin-
istration, further eventual fluid therapy should be 
guided by dynamic measures of preload [25, 26].
The ideal timing of delivery for these patients 
has yet to be determined. Evidence in literature 
suggest a scheduled delivery at 34-36 weeks [27]. 
Robinson et al. [28] support the increasing like-
lihood of emergency delivery when pregnancy 
goes beyond 34 weeks of gestation. O’ Connor et 
al. reported a case of a 37-year-old woman with 
an obstetric history of classical caesarean and pre-
natal diagnosis of suspected placenta percreta. 
Because of the placental protrusion through the 
previous classical caesarean incision site, they de-
livered the neonate, at 33 weeks, through a lower 
segment incision below the level of placental in-
vasion. Then they performed hysterectomy [20]. 
A recent retrospective cohort study compared the 
management of placenta previa percreta with a 
control group of non-accreta placenta previa. The 
19 pregnancies with placenta percreta carried out 
a planned caesarean delivery between 35 and 38 
weeks. Two patients had primary caesarean hys-
terectomy, fifteen patients were managed with 
a secondary hysterectomy and in the remaining 
two patients the myometrium with placental tis-
sue was excised. Seventeen women were treat-
ed with a post-caesarean delivery embolization 
of the uterine and internal iliac arteries. In this 
study the different surgical techniques used for 
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hysterectomy closure at prior caesarean section 
didn’t influence the presence of placenta percreta 
in the future [7]. Instead, other authors found that 
the use of monofilament suture and interrupted 
sutures for uterine closure in previous caesarean 
delivery reduced prevalence of PAS disorders in 
subsequent pregnancies [18, 24].

CONCLUSIONS

Placenta percreta is a life-threatening con-
dition, hence antenatal diagnosis is crucial 
for proper surgical management. It should 
be considered in any pregnant patient with 
a previous history of caesarean section even 
if without clinical manifestations. Evidence 
from literature indicates that the ideal timing 
of delivery for these patients, if asymptomat-
ic, may be between 34 and 36 weeks of gesta-
tion. The different treatment options and rel-
ative risks should be discussed with patient 
and each case should be managed by a multi-
disciplinary team to warrant the best possible 
approach.

COMPLIANCE WITH ETHICAL STANDARDS

Authors contribution

G.P., E.C.: Surgery. M.G.: Data research. G.T.: Imag-
ing and revision. M.S.: Writing – review & editing. 
D.D.G.: Literature search. G.R.D.: Writing – origi-
nal draft.

Funding

None.

Study registration

N/A.

Disclosure of interests

The authors declare that they have no conflict of 
interests.

Ethical approval

N/A.

Informed consent

Obtained.

Data sharing

N/A.

REFERENCES

1. Jauniaux E, Collins S, Burton GJ. Placenta accreta 
spectrum: pathophysiology and evidence-based 
anatomy for prenatal ultrasound imaging. 
Am J Obstet Gynecol. 2018;218(1):75-87. doi: 
10.1016/j.ajog.2017.05.067.

2. Trojano G, Damiani GR, Olivieri C, Villa M, Mal-
vasi A, Alfonso R, et al. VBAC: antenatal predic-
tors of success. Acta Biomed. 2019;90(3):300-9. 
doi: 10.23750/abm.v90i3.7623. 

3. Damiani GR, Xuamin H, Vimercati A, DI Genn-
aro D, Loizzi V, Gaetani M, et al. Management of 
a rare case of placenta trophotropism. Minerva 
Obstet Gynecol. 2022;74(5):462-5. doi: 10.23736/
S2724-606X.22.05015-1.

4. Loverro MT, Damiani GR, Di Naro E, Schonau-
er LM, Laforgia N, Loverro M, et al. Analy-
sis of relation between placental lesions and 
perinatal outcome according to Amsterdam 
criteria: a comparative study. Acta Biomed. 
2020;91(3):e2020061.

5. Trojano G, Colafiglio G, Saliani N, Lanzillotti G, 
Cicinelli E. Successful management of a cervical 
twin pregnancy: neoadjuvant systemic metho-
trexate and prophylactic high cervical cerclage 
before curettage. Fertil Steril. 2009;91(3):935.
e17-9. doi: 10.1016/j.fertnstert.2008.11.009. 

6. Jauniaux E, Chantraine F, Silver RM, Lang-
hoff-Roos J; FIGO Placenta Accreta Diagnosis and 
Management Expert Consensus Panel. FIGO con-
sensus guidelines on placenta accreta spectrum 
disorders: Epidemiology. Int J Gynaecol Obstet. 
2018;140(3):265-73. doi: 10.1002/ijgo.12407.

7. Jansen CHJR, Kastelein AW, Kleinrouweler CE, 
Van Leeuwen E, De Jong KH, Pajkrt E, et al. De-
velopment of placental abnormalities in loca-
tion and anatomy. Acta Obstet Gynecol Scand. 
2020;99(8):983-93. doi: 10.1111/aogs.13834.

8. Hubinont C, Mhallem M, Baldin P, Debieve 
F, Bernard P, Jauniaux E. A clinico-pathologic 
study of placenta percreta. Int J Gynaecol Ob-
stet. 2018;140(3):365-9. doi: 10.1002/ijgo.12412.



Ital J Gynaecol Obstet  2023, 35, N.1

20

Ballder invasion of placenta

9. Jauniaux E, Ayres-de-Campos D, Langhoff-Roos 
J, Fox KA, Collins S; FIGO Placenta Accreta Diag-
nosis and Management Expert Consensus Panel. 
FIGO classification for the clinical diagnosis of pla-
centa accreta spectrum disorders. Int J Gynaecol 
Obstet. 2019;146(1):20-4. doi: 10.1002/ijgo.12761.

10. Smith ZL, Sehgal SS, Van Arsdalen KN, Gold-
stein IS. Placenta Percreta With Invasion into the 
Urinary Bladder. Urol Case Rep. 2014;2(1):31-2. 
doi: 10.1016/j.eucr.2013.11.010.

11. Chantraine F, Langhoff-Roos J. Abnormally in-
vasive placenta--AIP. Awareness and pro-active 
management is necessary. Acta Obstet Gynecol 
Scand. 2013;92(4):369-71. doi: 10.1111/aogs.12130.

12. Matsuzaki S, Yoshino K, Endo M, Kakigano A, 
Takiuchi T, Kimura T. Conservative manage-
ment of placenta percreta. Int J Gynaecol Obstet. 
2018;140(3):299-306. doi: 10.1002/ijgo.12411.

13. Thiravit S, Lapatikarn S, Muangsomboon K, Su-
vannarerg V, Thiravit P, Korpraphong P. MRI of 
Placenta percreta: differentiation from other enti-
ties of placental adhesive disorder. Radiol Med. 
2017;122(1):61-8. doi: 10.1007/s11547-016-0689-3.

14. Jauniaux E, Alfirevic Z, Bhide AG, Belfort MA, 
Burton GJ, Collins SL, et al. Placenta Praevia 
and Placenta Accreta: Diagnosis and Manage-
ment: Green-top Guideline No. 27a. BJOG. 
2019;126(1):e1-e48. doi: 10.1111/1471-0528.15306.

15. Jauniaux E, Bhide A. Prenatal ultrasound diagno-
sis and outcome of placenta previa accreta after 
cesarean delivery: a systematic review and me-
ta-analysis. Am J Obstet Gynecol. 2017;217(1):27-
36. doi: 10.1016/j.ajog.2017.02.050.

16. Collins SL, Ashcroft A, Braun T, Calda P, Lang-
hoff-Roos J, Morel O, et al. Proposal for standard-
ized ultrasound descriptors of abnormally inva-
sive placenta (AIP). Ultrasound Obstet Gynecol. 
2016;47(3):271-5. doi: 10.1002/uog.14952.

17. Jauniaux E, Collins SL, Jurkovic D, Burton GJ. Ac-
creta placentation: a systematic review of prenatal 
ultrasound imaging and grading of villous inva-
siveness. Am J Obstet Gynecol. 2016;215(6):712-
21. doi: 10.1016/j.ajog.2016.07.044.

18. Sumigama S, Sugiyama C, Kotani T, Hayaka-
wa H, Inoue A, Mano Y, et al. Uterine sutures 
at prior caesarean section and placenta accreta 

in subsequent pregnancy: a case-control study. 
BJOG. 2014;121(7):866-74; discussion 875. doi: 
10.1111/1471-0528.12717.

19. Puglia M, Dubini V, Andersson L, Voller F. 
Incidence and risks of caesarean section in 
women aged ≥ 40 years. Ital J Gynaecol Obstet 
2021;33(1):45-51. doi: 10.36129/jog.33.01.05.

20. Sentilhes L, Ambroselli C, Kayem G, et al. Mater-
nal outcome after conservative treatment of pla-
centa accreta. Obstet Gynecol. 2010;115(3):526-
34. doi: 10.1097/AOG.0b013e3181d066d4.

21. Fox KA, Shamshirsaz AA, Carusi D, Secord AA, 
Lee P, Turan OM, et al. Conservative manage-
ment of morbidly adherent placenta: expert re-
view. Am J Obstet Gynecol. 2015;213(6):755-60. 
doi: 10.1016/j.ajog.2015.04.034.

22. Matsubara S. “Filling the bladder” at Cesarean 
Hysterectomy for Placenta Percreta. Geburtshil-
fe Frauenheilkd. 2018;78(7):715-6. doi: 10.1055/
a-0592-5032.

23. Clausen C, Lönn L, Langhoff-Roos J. Man-
agement of placenta percreta: a review of 
published cases. Acta Obstet Gynecol Scand. 
2014;93(2):138-43. doi: 10.1111/aogs.12295.

24. Rosner-Tenerowicz A, Pomorski M, Fuchs T, Śliwa J, 
Pilecka K, Zimmer A, et al. Management of placenta 
percreta with temporary balloon occlusion of the in-
ternal iliac arteries. Eur J Obstet Gyncol Reprod Biol. 
2018;226:71-2. doi: 10.1016/j.ejogrb.2018.05.014.

25. Simonetto C, Garzon S, Laganà AS, Raffaelli 
R. Cromi A, Uccella S, et al. Maternal sepsis: A 
comprehensive review from definition to treat-
ment. Ital J Gynaecol Obstet. 2020;32(3):166-81. 
doi: 10.36129/jog.32.03.03.

26. Marinelli E, Negro F, Varone MC, Trojano G, Del 
Rio A, Zaami S. Perinatal and post-partum infec-
tions in times of Coronavirus: are compliance with 
cautionary measures and safety protocols key fac-
tors in staving off litigation? Ital J Gynaecol Ob-
stet. 2020;32(3):189-99. doi: 10.36129/jog.32.03.05.

27. O’Connor D, Berndl A. Placenta percreta. CMAJ. 
2018;190(6):E168. doi: 10.1503/cmaj.171411.

28. Robinson BK, Grobman WA. Effectiveness of timing 
strategies for delivery of individuals with placenta 
previa and accreta. Obstet Gynecol. 2010;116(4):835-
42. doi: 10.1097/AOG.0b013e3181f3588d.



Ital J Gynaecol Obstet  2023, 35, N.1

21

Posterior cervico-vaginal myomectomy: a laparoscopic technique

Zaki Sleiman 1,*, Amal Ayed 2, Costas Christoforou 3, Stamatios Petousis 4, Ibrahim Alkatout 5, 
Georgios Gitas 6, Maurina Geru 7, Giovanni Buzzaccarini 8

1 Department of Obstetrics and Gynecology, The Lebanese American University LAU and LAU Medical Center-Rizk Hospital, 
Beirut, Lebanon.
2 Farwaniah Hospital, MOH, Sabah Al Nasser, Kuwait.
3 Christoforou Clinic, Larnaca, Cyprus.
4 2nd Department of Obstetrics and Gynecology, Medical School, Aristotle University Thessaloniki, Hippokration General Hospital, 
Thessaloniki, Greece.
5 Department of Obstetrics and Gynecology, University Hospital Schleswig-Holstein, Campus Kiel, Kiel, Germany.
6 Department of Obstetrics and Gynecology, Campus Charité Mitte, Charité - Universitätsmedizin Berlin, Berlin, Germany.
7 Department of Women’s and Children’s Health, Gynaecologic and Obstetrics Clinic, University of Padua, Padua, Italy.
8 Obstetrics and Gynaecology Unit, IRCCS San Raffaele Scientific Institute, Milan, Italy.

Gynæcology & Obstetrics
Italian Journal of

DESCRIPTION OF TECHNIQUE 

March 2023 - Vol. 35 - N. 1 - Quarterly - ISSN 2385 - 0868

Copyright 2023

ABSTRACT

Objective. Uterine myoma is considered the most common gynaecological 
benign neoplasm occurring in 50-60% of women. Generally, the patients are 
asymptomatic, but almost a third of women with leiomyomas will require 
treatment due to symptoms such as heavy uterine bleeding, severe pelvic 
pain, bulk symptoms, dyspareunia or infertility. Cervical myomas are uncom-
mon, with a prevalence of only 0.6%. Vaginal approach is the classical option 
for their removal, but when it is impossible, in some cases laparoscopy may 
be an alternative. 
This article aims to describe a safe laparoscopic technique for a complete re-
moval of a large cervico- vaginal myoma, the removal of which was impossi-
ble with a classical vaginal approach due to its size. 
Description of the technique. In consideration of the myoma’s size, location, 
characteristics and the impossible vaginal approach, the patient was consid-
ered eligible for a laparoscopic myomectomy. Followings are the main surgi-
cal steps: set up of surgical view of the intervention field; vertical posterior 
colpotomy; myoma’s peduncle identification and incision; reduction of myo-
ma’s size with power morcellation within the vagina; extraction of the fibroid 
from the vagina to the peritoneal cavity through the colpotomy; completion 
of the power morcellator and extraction of the whole specimen; colporrhaphy; 
peritoneal washing.
Conclusions. When the vaginal approach is not practicable, laparoscopic 
management of large myomas in difficult locations such as the cervico-vag-
inal region seems to be a feasible and a safe surgical option.
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Laparoscopic myomectomy of a large cervico-vaginal fibroid

INTRODUCTION 

Uterine myoma is considered the most common gy-
naecological benign neoplasm occurring in 50-60% of 
women, rising to 70% by the age of 50 [1]. Generally, 
the patients are asymptomatic, but almost a third of 
women with leiomyomas will require treatment due 
to symptoms such as heavy uterine bleeding, severe 
pelvic pain, bulk symptoms, dyspareunia, obstetric 
complications or infertility. These are major indicators 
to practice a treatment [2]. Actually, in 2018, the Glob-
al Congress on Hysteroscopy Scientific Committee 
drew up the recommendations on management even 
for asymptomatic submucous myomas in patients on 
reproductive age; interventions were recommended 
mainly when immediate fertility was a priority [3]. 
The influence of pregnancy on uterine fibroid size 
still remains an unsolved dilemma. Uterine fi-
broids seem to be subject to a non-linear trend of 
modifications during pregnancy and puerperium, 
which may vary from myoma to myoma. Ade-
quate evidence supports uterine fibroid systematic 
enlargement during the first trimester of pregnan-
cy, while inconsistent evidence is available about 
the changes of uterine fibroids during second and 
third trimesters. In addition, the overall modifica-
tions of myomas during pregnancy and puerpe-
rium remain unclear [4]. It can be useful to treat 
the myoma preventively, in order to avoid their 
enlargement during pregnancy and cause obstetric 
complications or in order to avoid infertility at all.
Myomas are usually classified according to the de-
gree of intramural extension. The fibroid classifi-
cation adopted by the ESGE (European Society for 
Gynecological Endoscopy) for example consider 
G0 a pedunculated intrauterine myoma, G1 with 
its largest part (> 50%) in the uterine cavity, and G2 
with its largest part (> 50%) in the myometrium.
More recently, the FIGO classification was published, 
describing eight types of fibroids as well as a hybrid 
class (association of two types of myomas). As differ-
ent types of fibroids are often present at the same time 
(depending on the site), this classification offers a more 
representative ‘map’ of fibroid distribution on the uter-
ine wall [5]. Diagnosis can be obtained from pelvic 
examination, which may reveal an enlarged uterus, ul-
trasonography, hysteroscopy, and magnetic resonance 
imaging (MRI).  Ultrasonography is the gold standard 
test to identify the presence of uterine fibroids. Its 
widespread availability enables easy and cheap con-
firmation in almost all cases. Moreover, after saline 
infusion into the uterine cavity, ultrasonography can 

identify submucous myomas and trace the intramural 
myoma’s proximity to the endometrial cavity [6]. 
Hysteroscopy may be required to differentiate intra-
cavitary myomas and large endometrial polyps [7]. 
MRI can provide information regarding the num-
ber of fibroids, size, vascularization, their relation-
ship with the endometrial cavity and serosal sur-
face, and boundaries with normal myometrium. 
Finally, histopathologic confirmation is the ‘‘gold 
standard’’ of diagnosis of fibroid tumours, as it is the 
only way to exclude malignancy with certainty [8].
Current management strategies involve mainly sur-
gical interventions, but the choice of treatment is 
usually driven by the patient’s age and their desire 
to preserve fertility avoiding radical surgery like 
hysterectomy. Surgical and non-surgical approaches 
include myomectomy by hysteroscopy even without 
the myoma’s extraction [9] or its direct morcellation 
[10]; vaginal myomectomy; myomectomy or hys-
terectomy by laparotomy, laparoscopy oVNOTES 
technique [11, 12]; uterine artery embolization; hor-
monal therapy, recently with new GnRH antagonist 
like Lizagolix [13]; or other interventions performed 
under radiologic or ultrasound guidance [14, 15].
Cervical myomas (CM) account for less than 5% of 
uterine myomas [16]. They are mainly classified into 
subserosal lesions (extracervical type) and those 
that occur within the cervix (intracervical type).  
Cervical or vaginal myomas (VM) management de-
pends on their size, position and also the hymen 
preservation in virgo patients, a priority in certain 
cultures [8]. Large cervico-vaginal fibroids can dis-
tort the anatomy of the pelvis, diverting the ureters, 
and engorging the uterine artery and vein render-
ing the surgical approach much more difficult [17].  
Regardless of the surgical approach chosen, during 
CM myomectomy, additional care must be con-
sidered in order to avoid injuries to neighbour-
ing structures in the pelvic cavity: the bladder in 
front of the cervix, the rectum behind the cervix, 
and the uterine arteries and ureters on both sides. 
In addition, their position increases surgical chal-
lenges such as poor operative field, difficult suture 
repairs, and blood loss [18]. To reduce the bleeding 
risk in laparoscopy, several preventive measures 
have been developed in different studies such 
as temporarily blocking uterine artery blood flow 
with the use of vessel clips or vasopressin injection 
into the posterior cervix [19, 20].
The vaginal approach is the classical and the opti-
mum option [8]: if size is small, a speculum can be 
used to visualize and thus remove the prolapsed 
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fibroid after twisting it with a forceps or via hys-
teroscopy. But when it is impossible because of its 
size or by the patient’s will if she is a virgin, to pre-
serve the integrity of the hymen, in some cases lap-
aroscopy may be an alternative. The laparoscopic 
technique, moreover, depends on the myoma po-
sition and different precautions should be taken if 
the myomas are anterior, posterior, central, lateral 
or deep rotated [21].
With this description of technique article we aim to 
define a safe strategy of a huge cervico-vaginal fi-
broid laparoscopic myomectomy when the vaginal 
approach is not feasible. 

DESCRIPTION OF THE TECHNIQUE

The main criteria for choosing the laparoscopic ap-
proach are the dimensions and localization of the 
myoma. In this case report the patient treated is a 
28-year-old virgin woman, with a cervico-vaginal 
myoma of approximately 14 cm which fills in the 
vagina, detected by ultrasound and MRI. 
Prior to surgery, informed consent was obtained for 
a transvaginal removal of the myoma. Due to the 
myoma’s oversize compared to the vagina’s reduced 
dimensions, due also to her nulliparity, the vaginal 
approach was not achievable. The complete filling 
effect of the fibroid in the vagina, and the impossibil-
ity of reaching its attachment to the cervix, even after 
episiotomy, a laparoscopic alternative was adopted. 
Surgery was performed under general anaesthesia 
by endotracheal intubation in the lithotomy position. 
Pneumoperitoneum was obtained by the closed 
method, and a 10-mm trocar was inserted at a point 
2-3 cm above the umbilicus for the laparoscope. 
A 12-mm trocar was inserted in the left lower ab-
dominal region and a 5-mm trocar was inserted in 
the right lower abdominal region.
At laparoscopy, the uterus was enlarged and showed 
evidence of fibroid projecting from the posterior 
wall of the vagina. The adnexa were visualized.
 In order to increase the uterus’ stability and to ob-
tain a better view of the posterior uterine wall and 
enough access to the Douglas pouch, the uterine 
fundus was fixed to the anterior pelvic wall; while 
the suspension of the bowl occurred on the left, in 
order to also minimize injury risks.
A posterior colpotomy has been made by a central 
vertical incision, in caudocranial direction, of about 
10 cm through a monopolar needle electrode. The 
myoma was then identified. Using the laparoscopic 

forceps with gentle traction and countertraction, the 
cervical peduncle of the fibroid was identified and 
cut using the monopolar electrode. Classically, we 
extract the mass through the posterior colpotomy, 
and we perform a power morcellation [22]. In this 
case, this was not possible due to its very large di-
mension; consequently, and after ensuring that the 
fibroid was totally free in the vagina, we started the 
power morcellation through the posterior colpoto-
my in order to reduce the size enough. In this way 
we could pull the rest of the myoma into the perito-
neal cavity and then complete the morcellation. 
The posterior colporrhaphy was performed using 
vicryl 0 sutures. The risk of myoma’s fragment dis-
persion with the subsequent appearance of pelvic 
adenomyotic masses and parasitic leiomyomas 
was described and remains a concern. This compli-
cation can be avoided by carefully removing all the 
fragments and performing extensive peritoneal la-
vage [23]. The surgery was completed successfully 
with no post-operative complications.

DISCUSSION

Cervico-vaginal myomas’ position in the pelvis 
close to the bladder, rectum, ureters and uterine 
vessels, makes the surgery more delicate and chal-
lenging, with an increased operative time [17].  
A vaginal approach is usually preferred in treating 
cervico-vaginal myomas, unless other indications 
arise pushing for an abdominal access. Hysterosco-
py is usually very successful, but it is limited to 5 cm 
fibroids; then, for larger sizes, laparoscopy is an al-
ternative [24]. Hysteroscopy, moreover, as one stop 
approach for diagnosis and treatment of cervical or 
intra-cavitary myomas, is achievable in almost 50 % 
of cases. It is a minimally invasive, low risk, well 
tolerated and cost and time effective procedure [25]. 
In order to provide a better lighting and visualiza-
tion of the myoma, pneumovagina can be induced 
through The GelPOINT V-Path, a device most often 
used to perform transvaginal natural orifice translu-
minal endoscopic surgical procedures [26].
Large fibroids or the patient’s will to maintain her 
hymen’s integrity for social concerns are matters 
that lean toward laparoscopy. In this case, the pa-
tient had a large cervical myoma that completely 
filled the vagina that prevented obtaining an op-
timal view of its pedicle, even after episiotomy. 
Therefore, it was decided to convert the surgery to 
a laparoscopy. The setup of the surgical view of the 
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intervention field, the posterior colpotomy and the 
direct myoma’s morcellation in the vagina allowed 
us to entirely extract an approximately 14-cm my-
oma from vagina. So, the surgery was completed 
successfully with no post-operative complications.

CONCLUSIONS

Cervico-vaginal myomas have a low incidence in 
the population. Their location, if the vaginal ap-
proach is not feasible, make the laparoscopic ap-
proach more critical compared to the other uter-
ine myomas. This description of technique article 
shows a safe and reproducible laparoscopic tech-
nique to afford large cervico-vaginal myomas. 
Anyway, adequate training and operative skill are 
mandatory in these peculiar cases. 
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ABSTRACT

Background. Pseudohypoparathyroidism (PHP) refers to broad spectrum of 
genetic diseases characterized by the peripheral resistance to parathormone 
(PTH). This condition leads to hypocalcaemia, hyperphosphatemia and el-
evated PTH concentrations. There is scant literature on PHP in pregnancy, 
only nine cases published. The treatment of the disease in pregnant women 
is challenging. The main target is to avoid hyper/hypocalcaemia in order to 
prevent maternal adverse effects and to protect the development of the foetal 
parathyroid glands. 
Case presentation. We report a rare case of PHP type 1b in a pregnant woman, 
managed by a multidisciplinary team and treated with a tailored therapy.
Conclusions. Good compliance with therapy, regular biochemical and clinical 
monitoring, and a multidisciplinary management are probably the best way 
to manage this condition in pregnancy.

Key words 
Hypercalcemia; hypocalcaemia; parathormone; 
pregnancy; pseudohypoparathyroidism.

INTRODUCTION 

Pseudohypoparathyroidism (PHP) includes a 
group of heterogeneous endocrine disorders 
characterized by end-organ unresponsiveness to 
parathormone (PTH) [1]. PTH controls calcium 
and phosphorus serum concentration through an 

intricated mechanism also involving Vitamin D. 
There are several variants of PHP according to the 
pathogenesis of the disease. The involved gene is 
GNAS1, an imprinted gene in humans; the allele 
expression for a specific tissue depends on whether 
the allele is inherited from the mother or from the 
father. GNAS1 encodes for the alpha-subunit of the 
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G protein, that mediates the mechanism of action 
of PTH and other G-protein coupled hormones [2].
Patients affected by PHP type 1a present varying 
degrees of Albright’s hereditary osteodystrophy 
(AHO) features, a typical phenotype characterized 
by a round face, short stature, skeletal abnormal-
ities, obesity, heterotopic calcifications, and de-
velopmental delay [3]. Patients with PHP type 1b 
shows isolated PHT resistance, without AHO [4].
There is scant literature available for PHP in pregnan-
cy, with only one case reported of PHP type 1b [5], 
four cases of PHP type 1 a [4, 6-8], one case of PHP 
type 2 [9] and three cases of unspecified PHP [1, 10].
PHP management is challenging in pregnancy, in 
order to maintain maternal normocalcemia while 
providing an adequate calcium supply to the foe-
tus. Pregnancy is commonly associated with mod-
ified calcium metabolism, due to the reduction of 
serum albumin and active placental calcium trans-
port to supply foetal request [11].
It remains debated whether the calcium and cal-
citriol supplementations are useful, because in 
some cases the levels seemed to be normalized 
during pregnancy [10]. Conversely, in other report-
ed cases, calcium or vitamin D levels fell during 
pregnancy [1, 5-9] and medications were necessary.

CASE PRESENTATION

A 40-years-old 3G1P pregnant woman affected by 
PHP 1b was referred to Santo Stefano Hospital in 
Prato (Italy) at 17 weeks of her third pregnancy. 
During her second gestation she experienced os-
teoporosis and the labour was complicated by a 
tetanic crisis which led to an emergency caesarean 
section (CS); a male baby was delivered with a pH 
6.96 and a physiological neonatal follow up was re-
corded up to a year. 
In the preconceptional period, she was taking calci-
um citrate 1 g and Calcitriol 0.50 mg. During preg-
nancy, the dosage was increased to calcitriol 1.25 
mg per day, and 4-6 g of calcium carbonate, because 
of paresthetic symptoms. Blood tests showed calci-
um 9.5 mg/dl, 25(OH) vit. D 28.7 ng/mL, PTH 428 
pg/ml, TSH 3.535 mU/L, Ft4 0.55 ng/dL, Ft3 3.04 
pg/mL, TPO Ab 0.3 UI/L, Tg AB < 0.9 UI/L, mag-
nesium 1.3 mg/dL. The therapy was optimized by 
changing calcium carbonate with 2 g of oral liquid 
calcium citrate and 2.25 g of oral magnesium. In 
addition, levothyroxine was prescribed to correct 
hypothyroxinaemia. Moreover, the patient suffered 

from panic attacks and anxiety that led the psychia-
trist to administer Olanzapine 2.5 mg daily.
The CS was scheduled at 38 weeks of gestation; a 
healthy female was delivered with a birth weight 
of 2,990 g, an APGAR score of 9-10 and a pH of 7.32. 
Maternal serum and ionized calcium were checked 
during the fasting period before surgery, when the 
patient could not take her oral supplementation of 
calcium citrate and calcitriol. The pre-operative se-
rum calcium level was 7.7 mg/dL and two vials of 
calcium gluconate were administered in 250 cc of 
sodium chloride with a velocity of infusion of 50 
mL/h till the end of the fasting period.
After the CS, serum and ionized calcium levels of the 
patient were normal (8.9 mg/dL and 1.14 mmol/L, 
respectively) and the oral therapy with calcium ci-
trate and calcitriol was restarted. The course of the 
puerperium was uncomplicated; the patient never 
experienced symptoms of hypocalcaemia and she 
started breastfeeding. She was discharged 4 days 
after the CS in good conditions, with normal lev-
els of serum and ionized calcium (7.9 mg/dL and 
1.24 mmol/L, respectively). The baby had a normal 
level of serum calcium and a decreasing PTH-level 
during the first days of life, and he was discharged 
in good general health conditions.

DISCUSSION

Management of pregnant women affected by PHP 
is difficult because it is rarely reported in literature. 
Parathormone controls calcium and phosphorus 
serum concentration through an intricated mech-
anism that also involves Vitamin D, so the end-or-
gan resistance leads to hypocalcaemia, hyperphos-
phatemia and elevated PTH concentrations. 
Maternal hypocalcaemia and hypercalcemia may 
also impact foetal parathyroid development, re-
sulting in maternal and foetal possible increased 
morbidity. In case of maternal hypercalcemia, cal-
cium placental transfer is increased, and it may 
result in suppression of the foetal parathyroid 
glands. Conversely, in presence of maternal hypo-
calcaemia, calcium placental transfer is decreased, 
and it may result in foetal parathyroids glands 
stimulation. This condition may lead to foetal hy-
perparathyroidism with severe cases presenting 
with subperiosteal bone resorption, bowing of the 
long bones, osteitis fibrosa cystica, intrauterine rib 
and limb fractures, low birth weight, spontaneous 
abortion, and foetal death.



Ital J Gynaecol Obstet  2023, 35, N.1

28

PHP 1b in pregnancy

Although several case reports have described cal-
cium serum and PTH normalization within the 
first month after birth, intrauterine hyperpara-
thyroidism has been associated with skeletal de-
mineralization and intrauterine fractures. Besides, 
intrauterine hypocalcaemia and hypoparathyroid-
ism have been associated with risk of abortion and 
neonatal tetany [12].
In women with PHP the objective is to prevent ma-
ternal hypocalcaemia, supplying the foetus with 
an adequate amount of calcium. However, it is still 
debated whether calcium and calcitriol supple-
mentation is necessary or not.
In the case described the patient had poor com-
pliance to therapy with the high dose of calcium 
carbonate because she experienced gastric symp-
toms. This led to a “self-reduction” of the therapy 
exacerbating paraesthesia and mental distress in 
relation to the higher risk of another complicated 
pregnancy. Besides calcium carbonate supplemen-
tation was inappropriate and excessive also for the 
foetus [13]. We checked the patient every two-three 
weeks and we managed to target serum calcium 
level toward the lower part of the normal range 
with 2-2.5 g of calcium citrate per day. 
Giving the minimum effective dose of calcium, the 
main target of the therapy was to avoid both maternal 
hyper/hypocalcaemia and adverse effects on the de-
velopment and function of foetal parathyroid glands.
According to the cases described by O’Donnel et al. 
[1], Ghershberg et al. [6], Singh et al. [7], Ochiai et al. 
[8], Saito and Saito [9], our patient required calci-
um dosage implementation during third trimester 
because of maternal hypocalcaemia; conversely, 
Guedes Ramallo et al. [4] and Seki et al. [5] reported 
cases in which the level of calcium was maintained 
normal for all the duration of pregnancy. 
In our experience vitamin D remained stable since 
the beginning of gestation, in accordance with the 
findings of Guedes Ramallo et al. [4] and Ochiai et 
al. [8]. However, Seki et al. [5] reported a case in 
which level of vitamin D decreased during late 
pregnancy, while Breslau et al. [10] described a case 
with an increasing of vitamin D level during mid- 
and late pregnancy, so vitamin D supplementation 
was not requested.
Regarding our case of type PHP 1b, it differs from 
the only one case of PHP type 1b reported by Seki 
et al. [5], because our patient experienced hypocal-
caemia and stable level of vitamin D, while Seki et 
al. described a case with normocalcemia and de-
creasing of vitamin D level during pregnancy.

This discrepancy between the cases reported in litera-
ture may be due to the heterogeneity of manifestation 
of PHP, reflecting the broad spectrum of genetic and 
epigenetic defects of the GNAS gene that may influ-
ence calcium metabolism. Besides in healthy women 
placenta products calcitriol with a mechanism of reg-
ulation that is still unknown; in women with PHP the 
placental calcitriol production rate is not significantly 
different from that of normal placentas [14].
The surveillance of pregnant women with PHP is 
also necessary during labour and lactation: in fact, 
hyperventilation during labour leads to alkalosis, 
facilitating the binding between calcium and se-
rum protein, causing hypocalcaemia. Moreover, 
during breastfeeding, mammary tissue produc-
es PTH-related protein (PTHrp), which increases 
bone resorption and renal calcium reabsorption to 
supply milk production [15].

CONCLUSIONS

Management of pregnant patients affected by PHP 
is still controversial; what we know is that adequate 
calcium and calcitriol supplementation in patients 
at major risk of hypocalcaemia is necessary to ob-
tain good maternal and perinatal outcomes. In our 
case we conducted a strict surveillance on the pa-
tient since she came to the antenatal clinic, involv-
ing endocrinologists, psychiatrists, anaesthesiolo-
gists and paediatricians. She often checked calcium 
serum level, in order to adjust values and to reach 
the best therapy for the patient and the foetus.
Therefore, good compliance with therapy, regular 
biochemical and clinical monitoring and a multi-
disciplinary management are probably the best 
way to manage this condition in pregnancy. How-
ever, there is scant literature about PHP in preg-
nancy, so more data are necessary to establish the 
best management of these patients.
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ABSTRACT

In the last decades, inositols attracted a growing interest since the acknowl-
edgement of their role in insulin-activated signalling pathways. Myo-inositol 
(MI) and D-Chiro Inositol (DCI) are the most important isoforms and their 
use as insulin-sensitizer in treatment of polycystic ovarian syndrome is well 
known. New discoveries have paved the way for a wide range of new appli-
cations. For this reason, we collected the most interesting ideas and updates 
regarding inositols therapy to reason on innovative uses, with a particular 
focus in the field of infertility. We reviewed recent literature on inositol with a 
particular focus in the field of ovarian function and infertility. Recent research-
es on inositols are focusing on different signalling pathways other than the 
insulin-sensitizing one, such as inflammation signalling or androgens mod-
ulation. Furthermore, MI and DCI act in different ways and dosage and ratio 
seem to have different effects in different organs. Indeed, the use of inositols 
is developing promisingly in situations other than the treatment of insulin re-
sistance and this is opening up new perspectives for increasingly personalized 
and effective therapies.

Key words 
Inositols; infertility; metabolism; ART; PCOS.

INTRODUCTION

Inositols are a group of sugar alcohols (cyclic polyols) 
with a 6-carbon ring and a hydroxyl group bound to 
each carbon and a molecular weight of 180.16 g/mol. 
The epimerization of the six hydroxyl groups deter-
mines nine different stereoisomeric structures [1].
In the cells, the inositols play both a structural and 
functional role: the phosphatidyl-inositols are com-
ponents of the cell membrane and are involved in 

proliferation, fertilization, contraction, vesicle and 
fluid secretion; the inositol-phospho glycans are 
involved in glucose and lipid metabolism [2].
In animals, the most common inositol is Myo-Ino-
sitol (MI) [3] which derives primarily from dietary 
sources such as fruits, cereals, nuts, and animal tis-
sues [2]. MI can also be synthesized in the human 
kidney and liver starting from glucose-6-phos-
phate by the action of D3 myo-inositol-phosphate 
synthase and inositol monophosphatase-1.
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DCI is another important stereoisomeric form and 
can be obtained from MI by an insulin-dependent 
intracellular epimerase [3]. Both inositols play an im-
portant role as second messengers in insulin signal-
ling and control glucose uptake and utilization. For 
this reason, concentrations of inositols are different 
in different organs [4]. DCI concentration is high in 
tissues that store glycogen, where it stimulates glu-
cose uptake, glycolysis and glycogen synthesis [5]. 
Conversely, elevated content of MI is found in organs 
with high glucose demand such as the heart and the 
brain, where it increases translocation of GLUT4 (glu-
cose uptake transporter) on the cellular surface [6]. 
In the last decades, MI and DCI attracted a growing 
interest since the discovery of their role in insulin-ac-
tivated signalling pathways and in the physiopathol-
ogy of metabolic syndrome, type II diabetes [7] and 
management of gestational diabetes [8]. DCI and MI 
are considered insulin-sensitizers compounds and 
their deficiency causes insulin-resistance and alter-
ation of glucidic and lipidic profile, increasing car-
diovascular risk [9]. Also, hypothalamus-hypoph-
ysis-ovaries axis is affected by hyperinsulinemia: 
insulin stimulates LH release (thus increasing LH/
FSH ratio), raises androgen production from ovarian 
theca cells and decreases SHBG synthesis, leading to 
increased free testosterone levels [10]. Overall, hy-
perandrogenism and high levels of LH significantly 
disturbs the physiological process of ovarian follicu-
lar maturation and may lead to anovulatory cycles. 
These alterations are typically found in PCOS, one of 
the major causes of infertility [7, 11]. 

INOSITOLS AND OVARIES

The concentration of inositols in ovaries is substan-
tially higher than in plasma, suggesting that they 
have specific functions in these organs [4]. In par-
ticular, MI concentration in ovaries is usually 70-100 
times higher than DCI concentration and it acts as 
second messengers not only of insulin but also of 
FSH with a possible role in oocyte maturation [2] and 
in ovulation induction [12]. MI also seems to regulate 
the production of anti-mullerian hormone induced by 
the FSH [13], which modulates the sensitivity of folli-
cles to the FSH. Culturing embryos [14] in media en-
riched with MI ameliorates embryo quality and MI 
has been suggested to play a key role in oocyte fertil-
ization [15, 16]. Inositol 1,4,5 phosphate is necessary 
for the mechanism of intracellular calcium release in 
the final stage of oocyte maturation [17-19]. 

INOSITOL AND PCOS

Women with PCOS have a blood deficiency of DCI 
and normal MI levels compared to control subjects 
[20]. The result is insulin-resistance and hyperin-
sulinemia. Treatment with inositols have shown im-
provement of insulin-resistance, reaching a reduction 
of compensatory hyperinsulinemia and improvement 
of metabolic and ovulatory features in patients with 
PCOS. As for the ovaries, hyperinsulinemia increas-
es epimerase function, with enhanced transforma-
tion of MI to DCI, with a relative MI deficiency.  
MI stimulates the meiotic progression of oocytes 
into fertilization-competent eggs and its depletion 
is associated with alteration in the physiological 
process of oocyte maturation [15]. For this reason, 
the so-called “DCI paradox of the ovary” means 
that high doses of DCI in PCOS patients are asso-
ciated with poor oocyte quality [21, 22] and DCI 
supplementation may damage oocytes [23, 24]. 
Supplementation of MI and DCI with a 40:1 ratio 
showed beneficial effects on oocyte and ovarian 
quality, also in assisted reproductive technology, as 
stated in the International Consensus Conference in 
Florence [25]. In later study, simultaneous supple-
mentation of MI may raise the upper limit for DCI. 
It’s important to tailor the therapeutic approach 
in PCOS patients according to the main signs and 
symptoms that the patient complains from, particu-
larly if she wants to improve ovulation or ameliorate 
metabolic alteration or also reduce dermatological 
symptoms related to hyperandrogenism. MI seems 
to have the most marked action on metabolic pro-
file, whereas DCI mostly affects hyperandrogenism 
parameters [26]. Benefits of ameliorated regularity 
in menstrual cycles have no significant difference 
between the two inositol isoforms. Recent studies 
compared the use of inositols vs oral combined con-
traceptive pills (OCP) in the treatment of PCOS man-
ifestation in adolescents [27, 28]. In teenagers aged 
13-16 years, the treatment with MI results as effective 
as COC in restoring the correct menstrual pattern 
and in reducing the hyperandrogenic manifestations 
in PCOS patients. Moreover, MI can be used also in 
patients with relative contraindications to OCP such 
as obesity, smokers, diabetes, migraine with aura, 
and thrombophilia. For the age range 17-19 years, 
the OCP are often preferred to MI for contraceptive 
purposes. However, the combination of OCP with 
MI results in enhancing the anti-androgenic effect 
and reducing the side effects of OCP such as weight 
gain and alteration of cardiometabolic profile.
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MI is usually preferred to other insulin sensitizing 
drugs such as metformin or pioglitazone because of 
its safety and tolerability profile [29] that allow the 
best compliance to treatment [30]. Another theme 
in PCOS patients is oncologic prevention. It is well 
known that unbalanced levels of sex hormones, 
such as testosterone, can increases the risk of de-
veloping ovarian and endometrial cancer in PCOS 
patients [31]. Normalization of androgen levels by 
insulin-sensitizers such as inositols, could decrease 
the risk for these malignancies [32] before an early 
carcinoma diagnosis [33].

INOSITOL THERAPIES

In literature, a complete consensus was not reached 
about the inositol dosage and which inositol iso-
form is more active to improve symptoms and bio-
chemical profile in PCOS [34]. 
DCI 1,200 mg once daily for six to eight weeks in 
overweight and obese women with PCOS led to 
a reduction of testosterone level, improved met-
abolic parameters, decreased insulin-resistance, 
ameliorated systolic and diastolic blood pressure, 
triglycerides level, and ovulatory function [7]. The 
effect of MI 2 g daily plus folic acid obtained insu-
lin sensitizers is similar to metformin in overweight 
women with PCOS [12, 35]. Both MI 4 g daily or 
DCI 1 g daily achieved a decrease in circulating an-
drogens levels, LH and LH/FSH ratio and increase 
in SHBG in PCOS patients [7].  Other studies com-
pared MI 4 g daily vs DCI 1 g daily for six months or 
combination of both (e.g., 550 mg MI + 13.8 mg DCI 
daily) in women with oligo-amenorrhoea without 
PCOS with similar results [26]. The combination of 
MI 3,300 mg and DCI 84 mg daily has shown bet-
ter improvement on metabolic profile than MI 4 mg 
daily alone [36, 37]. Future studies should investi-
gate the “right formula” to maximize the benefits in 
different clinical phenotypes [38].
Some patients seem to be inositol resistant because 
of decreased MI intestinal absorption. For these 
reasons, some molecules such as alpha-lactalbu-
min are studied as adjuvant [39].

NEW PERSPECTIVES

Thanks to new discoveries, the use of inositols is 
going beyond the PCOS treatment. The attention 
on inositols is changing from the role of insu-

lin-sensitizer in PCOS patients to a more complex 
fan of applications. 
MI seems to be helpful in “poor responders” un-
dergoing IVF cycles [40] and the treatment with MI 
and melatonin improves ovarian stimulation pro-
tocols and pregnancy outcomes in infertile women 
with poor oocyte quality [41, 42]. 
Due to its effect of inhibition of aromatase, high 
dose of DCI can be used (alone or in combination 
with other aromatase inhibitors, such as letrozole) 
for ovulation induction in PCOS population [43], 
but also in non-insulin resistant anovulatory wom-
en [44]. 
Once pregnancy has been achieved, MI can sup-
port pregnancy improving metabolic profile and 
preventing gestational diabetes and its foetal con-
sequences [45]. 
Also, new pathways of actions have been investi-
gated. One of the most important is the phospha-
tidyl-inositol-3-kinase (PI3K) pathway associated 
with inflammation signalling [46]. MI exerts an-
ti-inflammatory action by downregulating IL-6 
and antioxidant action by increasing the activity of 
glutathione synthase [47]. “Over-oxidative status” 
is often observed in patients with endometriosis 
related infertility and these abnormalities may be 
linked to alteration in the glucose and lipid metab-
olism. For this reason, periconceptional treatment 
with DCI, ameliorating the metabolic profile, may 
reduce the over-oxidative status in patients with 
endometriosis and improve oocyte quality, fertil-
ization and implantation rates [48]. 
Some authors also proposed that MI could also 
prevent OHSS reducing production of VEGF and 
COX2 [49]. So, its supplementation could be help-
ful in addition to GnRH antagonist protocol in pa-
tients at high risk of OHSS [50] and that usually 
need to freeze all their oocyte by vitrification sys-
tem [51, 52].
Another cofactor of infertility is thyroid dysfunc-
tion. Since, TSH-signalling is mediated by phos-
phatidyl-inositol-3-kinase (PI3K) pathway, the de-
pletion of MI may be associated with development 
of hypothyroidism and supplementation with MI 
was shown to improve not only TSH levels, but 
also to reduce antithyroid antibodies and thyroid 
benign nodules size [53]. 
Combination of MI and melatonin seems to positive-
ly affect glucose metabolism also in menopausal tran-
sition [54], in addition to other specific, peculiar and 
innovative treatments which are gaining popularity 
for menopausal sexual impairment such as local hy-
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aluronic acid administration [55, 56]. Interestingly, 
even though the SARS-CoV-2 pandemic influenced 
its application, the scientific debate is still ongoing 
and in favour of these innovative treatment [55, 56].
Finally, since aromatase converts testosterone to 
estradiol, the inhibition of this enzyme by high lev-
els of DCI can lead to increased (non-converted) 
levels of circulating androgens, which may play a 
beneficial role in several conditions, such as sex-
ual dysfunction in both men and women [57, 58]. 
Nevertheless, this peculiar condition should not 
be considered proper when dealing with PCOS, 
which could be affected by such molecular ap-
proach [59, 60].

CONCLUSIONS

Inositol has been shown to play a role in improving 
reproductive outcomes in infertile couples. In IVF, 
its supplementation in association with progester-
one has been used for endometrium preparation 
before embryo transfer [61].
In an era of denatality caused by social and eco-
nomic context, parenting may be taken into consid-
eration when fertility is compromised. For this rea-
son, in ART it is increasingly necessary a tailored 
and gender approach to the infertile couple [62, 63] 
as well as a correct psychological counselling [64].
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ABSTRACT

Background. Lymphomas are a heterogeneous group of malignant lymphop-
roliferative diseases. As primary localization, the most common histological 
subtype of female genital lymphomas is a Non-Hodgkin Lymphoma (NHL), 
the diffuse large B-cell type. However cervical relapse of NHL is a very rare 
condition (0.3%).
Case presentation. A 42-year-old Peruvian woman experienced relapse of 
NHL with uterine localization. She complained at first of abnormal vaginal 
bleeding and stranguria. The cervical biopsy performed showed a diffuse 
large B-cell lymphoma in the uterine cervix. The lack of clinical studies on this 
topic and its rarity make this type of recurrence very difficult to treat.
Conclusions. In case of a woman with vaginal bleeding and history of NHL, 
a disease relapse should always be considered, and a biopsy should be per-
formed to confirm the diagnosis. 

Key words 
Lymphoma; Non-Hodgkin Lymphoma; uter-
ine cervix; recurrent; relapse.

INTRODUCTION

Lymphomas are a heterogeneous group of malig-
nant lymphoproliferative diseases and represent 
3-4% of all neoplastic processes [1].
Lymphoma can be divided into two types: Hod-
gkin lymphoma (HL) and non-Hodgkin lympho-
ma (NHL). NHL are further subdivided into nodal 
and extranodal. The extranodal form occurs in ap-
proximately 40% of all NHL, considering this, the 
extranodal lymphomas of the female genital tract 
account for only 0.5% to 1% of all NHL [2]. 

The most common histological subtype of female 
genital lymphomas is diffuse large B-cell lymphoma. 
Lymphomas of the female genital tract can be the 
primary manifestation of this disease or may occur 
as genital recurrences of lymphomas initially diag-
nosed elsewhere: considering this the ovary is the 
organ most often affected [2]. 
We present a case of a patient with a recurrent NHL 
in the uterine cervix. Considering its rarity, the aim 
of this case report is to emphasize the possibility of 
a disease relapse in case of a woman with vaginal 
bleeding and history of NHL.
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CASE PRESENTATION

A 42-year-old Peruvian woman complaining of ab-
normal vaginal bleeding was admitted to our hos-
pital. She had a history of NHL diagnosed in July 
2018. She also reported hypothyroidism and a gen-
eralized anxiety syndrome. She did not take drugs, 
denied smoking, use of alcohol and any family histo-
ry of cardiovascular diseases and neoplasia. In July 
2018, she presented with swelling of the right maxil-
lary sinus: its biopsy diagnosed a diffuse large B-cell 
lymphoma (DLBCL) with double expressor (translo-
cation of cMyc and Bcl-2, Bcl-6 negative).  Treatment 
consisted of chemotherapy with CODOX-M (cyclo-
phosphamide, vincristine, doxorubicin, high-dose 
methotrexate) and IVAC (ifosfamide, etoposide and 
cytarabine) for four cycles. In March 2019, she un-
derwent chemotherapy with FEAM (fotemustine, 
cytarabine, etoposide, melphalan) sequenced by in-
fusion of autologous peripheral stem cells.
She had regular negative follow-up until July 2019 
when she complained abnormal vaginal bleeding 
and stranguria. The patient was admitted to our 
department for a gynaecological evaluation. 
At the pelvic examination the cervix appeared hard, 
large, and hyperaemic without exophytic or erosive 
components. At the transvaginal ultrasound the 
uterine cervix appeared highly vascularized with no 
evidence of a tumour mass. Subsequently, a cervical 
biopsy was performed showing neoplastic cells with 
a positive test result for CD20, CD79a, Bcl2, CD10, 
cMyc, and negative test for CD3. These findings con-
firmed a recurrent DLBCL with cervical localization.
Moreover, a PET-CT scan was performed show-
ing a skeleton relapse of the disease without clear 
image on relapse of the uterine cervix. The patient 
was referred to the haematology department and, 
in consideration of the disease recurrence, was 
started on P-VABEC (adriamycin, etoposide, cy-
clophosphamide, vincristine, bleomycin and pred-
nisolone) for eight cycles and three doses of Ritux-

imab. Following this, the patient received therapy 
with Pixantrone, but only for three doses due to 
severe thrombocytopenia as collateral effect.
Finally, a body CT scan was performed confirming 
progression of the disease only interesting the max-
illary sinus. Considering this and the poor general 
condition of the patient, she was discharged to con-
tinue with palliative care. Differently from other cas-
es reported in literature the diagnosis of the relapse in 
our case was diagnosed by vaginal biopsy without any 
finding of bulky mass at a diagnostic exam. Moreover, 
the biopsy was performed without evidence of exo-
phytic mass of the cervix but considering the anamne-
sis and the vaginal bleeding complained by the patient. 

Review of literature (Table 1)

A PUBMED literature search was conducted from Jan-
uary 2000 to April 2021, using the key words “lympho-
ma”, “cervix”, “uterus”, “Non Hodgkin lymphoma”, 
identifying a total of 168 studies. Only the ones related 
to NHL recurrence of the uterine cervix were included 
for a total of 7 articles [3, 4]. The other 161 cases were 
excluded because they were related to primary lym-
phomas of the cervix. The 7 articles included appeared 
to be all case reports. All cases included were B-cell lym-
phomas and the most common histologies were: Chronic 
Lymphocytic Leukaemia (3 cases - 43%) [4-6], Blastic B-cell 
lymphoma - Acute Lymphoblastic Leukaemia (3 cases - 
43%) [7-9] and Mantle Cell Lymphoma (1 case - 14%) [3]. 
Surgery, radiotherapy and chemotherapy as well 
as combinations of these treatment modalities 
have been used. In particular, chemotherapy was 
used in almost all cases (7 cases ‒ 87.5%). 
There is only little data regarding the prognosis of 
these patients, however the main prognostic factor 
seems to be the initial stage of the disease: as later 
is the diagnosis as worse is the prognosis. Due to 
the rarity of extranodal cervical NHL, there is no 
consensus in the literature concerning the optimal 
management of cervical extranodal NHL [10].

Table 1. Clinical studies describing cases of recurrent malignant lymphoma of the uterine cervix.
Authors Year Number cases Histology Stage Treatment

Santangelo et al. [3] 2020 1 Mantle Cell Lymphoma IIIA R-CHOP, R-DHAP, FEAM

Korivi et al. [4] 2014 1 Blastic B-cell lymphoma - EPOCH; IMRT

Kazi et al.  [5] 2013 1 Acute Lymphoblastic Leukaemia - CHXT

Udupa et al. [6] 2012 1 Chronic Lymphocytic Leukaemia - CHXT

Magley et al. [7] 2010 1 Chronic Lymphocytic Leukaemia IV -

Ikuta et al. [8] 2006 1 Blastic B-cell lymphoma-  Acute Lymphoblastic Leukaemia - HE, CHXT

Mikami et al. [9] 2004 1 Chronic Lymphatic Leukaemia IE Surgery+RXT+CHXT

Rchop: Rituximab, Cyclophosphamide, Doxorubicin, Vincristine, Prednisone; R-Dhap: Rituximab, Cisplatin, Cytarabine, Dexamethasone; Feam: Fotemustine, Cytarabine, Etoposide, Melphalan; 
Epoch: Etoposide, Prednisone, Vincristine, Cyclophosphamide, Doxorubicin; Imrt: Intensity Modulated Radiation Therapy; CHXT: Chemotherapy; He: Hysterectomy; Rxt: Radiotherapy.
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DISCUSSION

The lymphoma involving the uterine cervix is very 
rare, and it accounts for only 0.3% of cervical ma-
lignancies [2, 11, 12]. Non-Hodgkin’s lymphoma 
(NHL) can involve extranodal sites. Common ex-
tranodal locations include the gastrointestinal tract 
and the skin. Female genital tract involvement can 
represent a site of origin [2]. 
Cancers involving the genital tract represents tu-
mours with high psychological impact for a wom-
an, especially during the reproductive age. Diag-
nosis alone represents a very stressful experience 
for a woman and its treatment often leads to phys-
ical and sexual changes that severely compromise 
the female identity [13].
For these reasons, fertility preservation options 
have greatly improved in recent years, including 
embryo and oocyte cryopreservation and fertil-
ity-sparing surgery [14]. These techniques aim to 
reduce as much as possible the impact of a tumour 
of the genital tract on the sexual and physiological 
functioning of the affected patient [15]. Great re-
sults are described in the literature, in fact, despite 
its aggressiveness, several cases of preservation of 
fertility after treatment for a lymphoma of the cer-
vix, show the possibility to conceiving and giving 
birth vaginally even after treatments [16].
Looking in the literature, in addition to pregnan-
cies obtained after surgery for cervical cancer, cas-
es of diagnosis of this tumour in pregnancy are 
also described: it is clear that this condition also 
finds problems in the diagnosis, as well as in the 
timing of treatment [17].
Even more rare is the NHL relapse of uterine cer-
vix. The majority of relapses in NHL occur two 
years after the end of the treatment, they are fre-
quently asymptomatic and hard to identify by the 
only imaging surveillance. Standard therapeutic 
regimen has not been established. According to the 
current literature, treatment options for non-Hod-
gkin’s lymphoma of the cervix include chemother-
apy, radiation, or radiation combined with either 
chemotherapy or surgery. 

CONCLUSIONS

Cervical relapse of NHL is a very rare condition 
and has a variable and nonspecific presentation. 
Nevertheless, in case of vaginal bleeding in women 
with NHL history, relapse of NHL should always 

be considered, helping for an early diagnosis of the 
relapse, obtained by biopsy or surgical resection.
The best treatment hasn’t been found yet, leaving a 
poor prognosis for these patients.
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ABSTRACT

Objective. Endometrial inflammatory disorders are histologically character-
ized by a number of features, which to date, are not fully taken into consider-
ation in our practice of diagnostic hysteroscopy. A part of the current clinical 
and hysteroscopic consensual approach is in contradiction with many basics 
of histopathology and immunology, ultimately biasing research. Analysis of 
the histopathological features of endometrial inflammation which provide a 
ground for correlations with hysteroscopy in order to improve the endome-
trial sampling and to standardize the diagnosis of inflammatory disorders for 
the benefit of practice and research.
Materials and Methods. A narrative review via a search in MEDLINE, EM-
BASE, Global Health, The Cochrane Library and Web of Science. Pertinent 
book chapters, original and review articles, published in English until Decem-
ber 31st, 2021, were selected, focusing on the changes of endometrial glands 
and stroma during inflammatory disorders. Those which can be correlated 
with hysteroscopy have been selected in order to define a list of well-found-
ed diagnostic criteria, serving as guidelines for an optimal visually guided 
biopsy.
Results. A list of correlations between hysteroscopy and histopathology is es-
tablished, with a particular focus on the morphological patterns to guide the 
hysteroscopist during diagnosis. The histopathological changes to be screened 
by the pathologist are also defined.
Conclusions. Growing awareness of the well-established features of the endo-
metrial histopathology provides the right basis for a standardized well-found-
ed practice of diagnostic hysteroscopy in inflammatory disorders, which is a 
sine qua none prerequisite for evidence-base and interpretable clinical trials.

Key words 
Impaired inflammatory state of the endometri-
um; targeted biopsy; non shed endometrium; 
inflammatory vs dysfunctional disorders.
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INTRODUCTION

The new concept of impaired inflammatory state 
of the endometrium (IISE) acknowledges chronic 
inflammation as a crucial component of normal 
endometrium and defines impairment as whatev-
er disrupts the physiological inflammatory process 
involved therein [1]. Unlike chronic endometritis 
(CE) which always reflects excessive inflammation 
caused by germs, IISE could result either from im-
mune suppression or disproportionate inflamma-
tory response to whatever perturbs homeostasis [1, 
2]. Consequently, IISE is a more proper terminology 
than CE as it separates physiological inflammation 
from pathological; excessive from deficient and 
transient from chronic [3]. For this reason and in 
this paper, we will refer to CE with the term chron-
ic IISE (C-IISE). The latter is susceptible of causing 
various obstetrical and gynaecological conditions 
such as infertility, repeated miscarriage, placenta 
related complications, endometrial polyps, hyper-
plasia and carcinoma [1, 4-8].
In terms of endometrial inflammation, however, the 
major problem research is facing today is the ab-
sence of well-founded consensual definitions and 
diagnostic criteria. Some of those which continue to 
be used today are in violation of the basics of immu-
nology and histopathology. They have been severely 
criticized for a long time, presented as seriously hin-
dering our understanding of this disorder, as they 
unavoidably result in biased studies and hence, in a 
wronged interpretation of data [9-11].
Among the contradictory statements, the current 
definition of CE reflects a limited vision of endo-
metrial inflammation. In the literature, it is still 
considered as a histopathological entity whose di-
agnosis requires the presence of plasma cells with-
in the endometrium. Ironically, this approach has 
been seriously questioned by pathologists them-
selves, since 1911 [10]. Moreover, in hysteroscopy, 
the international working group on CE has defined 
5 hysteroscopic patterns suggestive of C-IISE: mi-
cropolyps, strawberry aspect, hyperaemia, oede-
ma and haemorrhagic spots [12]. However, the 
three last ones are also typical signs of the very first 
stages of acute inflammation [3].
The absence of a consensus to guide endometrial sam-
pling in case of inflammatory or dysfunctional disor-
ders is another essential problem we face in our prac-
tice. In a uterine cavity free of organic anomalies like 
polyps, fibroids or malignancies, there are to date no 
specific guidelines for a targeted biopsy allowing op-

timal sampling. Only the technique is stressed, not the 
morphological patterns of the biopsy site [13-15]. In an 
“empty uterine cavity”, hysteroscopy is usually con-
ducted in a “come in-come out” fashion, and blind bi-
opsies with Pipelle or Novak continue to be used [16]. 
Even in symptomatic patients suffering from Abnor-
mal Uterine Bleeding (AUB) or unexplained infertility, 
blind sampling continues to be recommended [17].
Meanwhile, many authors have been urging the 
scientific community to look into more consistent 
criteria, both hysteroscopically and pathologically 
[1, 3, 11, 18]. Defining pertinent diagnostic criteria 
is essential to start consistent multicentre studies 
where a standardized medical terminology and di-
agnostic approach are adopted.
In this paper, we aim at defining diagnostic hys-
teroscopic patterns based on a histopathological 
basis. The analysis of the histopathological fea-
tures of C-IISE provides precious fundamentals for 
an improved practice of diagnostic hysteroscopy, 
hopefully contributing to improving the quality of 
diagnosis and research. 

METHODS 

A non-systematic review was done via a search 
in the following databases: MEDLINE, EMBASE, 
Global Health, The Cochrane Library and Web of 
Science. Pertinent book chapters, original and re-
view articles, published in English until December 
31st, 2021, focusing on the changes of endometrial 
glands and stroma during inflammatory disorders, 
were selected. Those which can be correlated with 
hysteroscopy in order to define a list of well-found-
ed diagnostic criteria, serving as guidelines for an 
optimal visual-guided biopsy were determined.

RESULTS 

The already described histopathological features 
other than plasma cells

Even in the last century, pathologists were attrib-
uting endometrial inflammation to other possible 
causes than germs, such as prior biopsy, intrauter-
ine contraceptive device, cervical stenosis, and the 
presence of an organic lesion such as polyps, leio-
myomas, hyperplasia or carcinoma [19, 20]. 
However, the use of plasma cells as the sole criteri-
on was first introduced in 1907 but has continuously 
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been criticized since then. In fact, in addition to in-
flammatory cells, there is a constellation of histologi-
cal changes that facilitate recognition of endometrial 
inflammation [20]. The importance of implementing 
these additional criteria has been stressed mostly by 
pathologists because, on the one hand, the presence 
of sporadic plasma cells can be identified in histo-
logically normal endometrium [11, 20]. On the oth-
er hand, if C-IISE reaches a disease state, this would 
logically imply stromal and/or glandular changes 
within the mucosa [10, 21]. In the absence of these ad-
ditional morphological changes of the endometrium, 
an exhaustive search for plasma cells is even thought 
to be unnecessary [10, 21]. This approach has recent-
ly been recommended by McQueen et al., addition-
ally stressing the cost savings when CD138 staining 
is only used for the cases where endometrial stromal 
changes are identified and no plasma cells are detect-
ed via haematoxylin and eosin (H&E) staining [11]. 
Although the quantity of the required changes still 
remains to be defined, most pathologists agree that 
the diagnosis of C-IISE should not rest on the finding 
of an apparent plasma cell in an endometrium that 
otherwise appears normal, because the background 
pattern is as important as the quantity of plasma cells 
for establishing the diagnosis of C-IISE [10, 11, 20].
The morphological changes that have already been 
retained in the literature as diagnostic criteria for 
C-IISE are listed in Table 1 and their relevance was 
ascertained by studies [10, 11, 20, 23]. It is import-
ant to note that pleomorphic inflammatory infil-
trates are physiologically observed in late secreto-
ry and menstrual phases [20, 22]. 

The notion of “non shed endometrium” in chronic 
inflammation

In some references of histopathology, it is high-
lighted that endometritis becomes chronic only if 
a part of the endometrium is not shed during men-

struation [24]. To better understand this notion, it is 
important to recall the mechanism of endometrial 
shedding during menses, where the duet proges-
terone-endometrial inflammation plays a pivotal 
role. In fact, under the effect of progesterone, uter-
ine natural killer (µNK) cells considerably increase 
during secretory phase, yet with an inhibited cyto-
toxic effect [25]. Progesterone is well known for its 
anti-inflammatory properties [26]. Its withdrawal 
at the end of the menstrual cycle causes activation 
of some pro-inflammatory mediators, neutrophils 
recruitment and resumption by µNK cells of their 
cytolytic activity, all leading to glandular and stro-
mal breakdown [25-28]. Progesterone is also in 
charge of the pre-decidualization of stromal cells 
which do contribute to this process as well. At the 
lysis of the corpus luteum, progesterone’s drop 
causes the pre-decidual cells to free the cytolytic 
enzymes of their granules into the mucosa, addi-
tionally contributing to the shedding process [29].
In case of luteal insufficiency and/or progester-
one-resistance, these physiological self-limiting in-
flammatory mechanisms are variably impaired, de-
pending on the severity of the disorder [27]. Areas 
within the endometrium will not benefit from the 
cyclical changes orchestrated by progesterone, thus 
resulting in a lack of pre-decidualization of stromal 
cells as well as an impaired recruitment and ac-
tivity of the inflammatory cells (mainly µNK cells 
and neutrophils). On the other hand, the cytolytic 
activity of the recruited µNK cells will not be suffi-
ciently inhibited. Consequently, irregular bleeding, 
with stromal and glandular breakdown, will coex-
ist with areas of poorly pre-decidualized non shed 
endometrium, containing stromal cells which re-
main spindle-shaped, not plump as they normally 
become in an optimal progesterone environment.
Chronic inflammation is already known to in-
duce a progesterone-resistant state [20, 21, 26, 
27, 30]. Conversely, plasma cells have been ob-
served in hormonally mediated endometrial dis-
orders, in association with gland architectural 
changes [23]. IISE and hormone imbalances both 
have common consequences on the endometri-
um. Impaired inflammation provokes impaired 
expression of hormone receptors by glandular 
and stromal cells. Meanwhile, hormonal anom-
alies directly impact the recruitment and activity 
of the endometrial inflammatory cells and cyto-
kines. The two protagonists do thus very closely 
interfere with one another in a vicious circle whose 
starting point could be any of the two. This is why 

Table 1. Additional histopathological criteria for C-IISE.
Stromal changes Epithelial changes

Superficial stromal edema
Spindled stroma
Increased stromal density: areas of 
hypercellularity
Pleomorphic stromal inflam-
matory infiltrate dominated by 
lymphocytes, neutrophils, plasma 
cells and even eosinophils and 
histiocytes  
Stromal pigment deposition

Abnormal glandular development: 
underdeveloped glands with less 
tortuosity and distension; and/or 
disturbance in maturation of the 
endometrium, with focal areas 
that are out of cycle: irregular or 
retarded maturation
Glandular and stromal breakdown 
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the new concept of IISE acknowledges hormone 
imbalances as one of the aetiologies to endome-
trial inflammatory disorders, unlike the entity CE 
which is described to be only caused by germs [1]. 
Non shed endometrium is presented as a sine qua 
non criterion for C-IISE, be it non-specific or spe-
cific [24]. The areas where the endometrium does 
not shed display spindled-shaped stromal cells, as 
well as glandular changes. In fact, glands present as 
atrophic, resting, insufficiently proliferated, irreg-
ularly proliferated or hyperplastic. These 5 terms 
have each one a specific signification in patholo-
gy and are described to be very relevant of C-IISE 
[24, 31]. In Table 2 the main features of stromal and 
glandular changes of a non-shed endometrium are 
listed. Quite interestingly, many of them offer the 
possibility of being correlated with hysteroscopy.
Authors report presence of plasma cells in the ma-
jority of disordered proliferative endometria and 
stromal breakdown [23]. However, the spindled 
stroma seems to need revision. In fact, this criterion 

seems pertinent when a biopsy is performed during 
the secretory phase, when pre-decidualization is 
one of the capital parameters to assess. At this stage, 
progesterone has caused transformation of Endo-
metrial Stromal Cells (ESC) from spindle shape (typ-
ical of proliferative phase) to a plump rounded one 
(typical of luteal phase). However, hysteroscopy is 
nowadays performed during proliferative phase for 
many reasons. Among these reasons, plasma cells 
are easier to identify at this stage of the menstrual 
cycle [32]. This is why it is pertinent to recall that a 
spindled stroma cannot stand as a diagnostic crite-
rion unless the sampling is performed during secre-
tory phase, not the proliferative one. However, the 
presence of spiral arterioles during a proliferative 
stage could be considered as another sign for non-
shed endometrium, since these vessels are typically 
present in the late luteal phase (Table 3).
Pathologists need to be aware of all the histologi-
cal criteria so far described for C-IISE as their pres-
ence needs to be meticulously reported especially 

Table 2. Main histological characteristics of glandular anomalies in C-IISE. 
Glandular changes in C-IISE Histopathological main characteristics

1. Atrophic endometrium

2. Resting endometrium 

3. Deficient proliferation 

4. Irregular (disordered) proliferation

5. Hyperplastic

6. Surface and glandular epithelium changes

7. Glandular and stromal breakdown 

Very low endometrium with cuboidal surface epithelium, total or subtotal absence of glands and 
small, spindle-shaped stromal cells. Mitoses are lacking. Spiral arterioles are undeveloped

Focal pressure atrophy: the same features but localized,  
whereas the surrounding endometrium is different  differences in height of the mucosa
Mechanical cause: pressure by a submucosal leiomyoma  
(response to a prolonged mechanical pressure)

Atrophic endometrium yet with more glands. They are rather straight and narrow, with a dense stroma 

Growth of the glands and stroma remains retarded as compared with that of the normal proliferative 
phase, with moderate height of the mucosa and thin/straight glands, small glandular and stromal 
cells, contrasting with a usual presence of oedema

Growth of glands and stroma exceeds that of the normal proliferative phase. Variable height of the 
mucosa 
Endometrial glands: irregular in shape, width, and distribution, with pseudostratified epithelial 
cells plus stromal hypercellularity and focal oedema
Described as a transitional form to simple glandular cystic hyperplasia

Increased ratio of glands and stroma compared with irregular proliferation
Most or all of the endometrial glands are more or less cystically dilated and lined by pseudostratified, 
highly proliferating epithelium
Dense undifferentiated stromal cells 

Focal hyperplasia: same features but limited to one or a few areas of the endometrium.  
Due to focal loss of progesterone receptors with normal receptor content  
of surrounding endometrium  different height of the mucosa

Severe long-standing inflammation
Squamous and eosinophilic cell changes
A degree of architectural complexity and cytological atypia may also be seen; potential overdiagnosis 
of hyperplasia or carcinoma

Severe long-standing inflammation 
Irregular haphazard bleeding leading to interspersed foci of regenerating and shedding endo-
metrium, resulting in a corrugated surface

In bold the criteria which can be correlated with hysteroscopy.
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in symptomatic patients (Table 4). However, one of 
the main problems encountered in practice is that 
not all of them are aware thereof. It is of utmost 
importance to spread information in this area and 
train both pathologists and gynaecologists on the 
basics of endometrial histopathology to warrant 
an optimal collaboration between the two protago-
nists. Quite interestingly, many of these criteria of-
fer the possibility of being correlated with hysteros-
copy and thus are particularly interesting to study.

The histological criteria that can be correlated 
with hysteroscopy

The analysis of the histopathological features of 
C-IISE provides precious fundamentals for an im-
proved practice of diagnostic hysteroscopy. The 
following parameters appear relevant and can be 
correlated with hysteroscopy:

1. The cyclical changes of the endometrium
The endometrial mucosa is a cyclical changing tis-
sue displaying characteristic features in a time-de-

pendent fashion, which allows endometrial dating. 
This phenomenon is impaired in C-IISE, causing 
focal or diffuse “out of cycle” areas [20, 21, 31]. Ob-
viously, distinction between normal and impaired 
maturation is only possible by precise statement 
of the phase of the menstrual cycle. Distinction on 
morphologic grounds alone is not possible [31]. 
Consequently, it is mandatory to specify the day 
of the menstrual cycle in all diagnostic hysterosco-
pies. The length of the menstrual cycle is obtained 
by noting the first day of the upcoming menses, 
in order to retrospectively determine the precise 
phase where hysteroscopy was performed. This 
allows a more optimal histopathological correla-
tion. Moreover, any hormonal treatment or distur-
bances have to be reported and more interestingly 
avoided before diagnostic hysteroscopy.
Conclusion: specification of day and the length of 
the menstrual cycle is mandatory.
Histological dating of the endometrium reflects ei-
ther a synchronous normal endometrium or an out 
of date one: deficient or disordered proliferation; 
atrophic, resting or hyperplastic endometrium. 

Table 3. The main histological features of early, middle and late proliferative phases.
Phase of proliferation Histological features

Early 

Mid 

Late 

Flat epithelium
Thin endometrium
Sparse, narrow, and straight glands 
Evenly distributed glands
Cuboid or low columnar cells
Loose stroma of spindle-shaped cells
Undeveloped spiral arterioles

Higher endometrium
More numerous glands
Beginning of tortuosity evenly distributed
Tall columnar cells
No pseudo stratification yet
Interstitial oedema
Spiral arterioles: not seen

Slightly less thick endometrium
Marked tortuosity of glands evenly distributed 
Pseudo stratification
Interstitial oedema subsided
Spiral arterioles: still absent

Table 4.  The detailed histopathological criteria for C-IISE.
Stromal changes Epithelial changes

Superficial stromal oedema
Spindled stroma
Pleomorphic stromal inflammatory infiltrate dominated by lymphocytes, neu-
trophils, plasma cells and even eosinophils and histiocytes  
Increased stromal density: areas of hypercellularity. The inflamed stroma is dense 
and less responsive to hormonal changes stromal pigment deposition

Abnormal glandular development: 
disturbance in maturation of the endometrium, with focal areas 
that are out of cycle
    Atrophic
    Resting
    Insufficiently proliferated
    Irregularly proliferated
    Hyperplastic
Glandular and stromal breakdown
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Distinction on morphologic grounds alone is not 
possible and precise statement of the phase of the 
menstrual cycle.

2. Proliferative phase
The secretory phase is well known to be particular-
ly rich in physiological and histological details, es-
pecially those related to the post-ovulatory chang-
es of the endometrium, which is why it has long 
been the preferred one for subfertile patients [33].
Yet and just as interestingly, hysteroscopic exam-
ination is preferably indicated in the proliferative 
phase by most authors [33, 34]. At this stage, the 
mucosa is thinner, thus avoiding misinterpreta-
tion with polypoid or hyperplastic endometri-
um. Moreover, the increased tonicity of the cervix 
caused by progesterone is avoided, hence facilitat-
ing the technique, especially in office settings.
In the specific case of inflammatory disorders of the 
endometrium, luteal phase is additionally inter-
esting to avoid because of the physiological pres-
ence of inflammatory infiltrates at this stage [21, 
22]. Moreover, despite the contradictory available 
data, most studies revealed increased prevalence 
of C-IISE, up to 50% higher, when the sampling is 
performed during the follicular phase as compared 
to the secretory one [32]. The stage of the menstru-
al cycle is presented as a major confounder to take 
into consideration when assessing this condition. 
The usual presence of plasma cells in the deeper 
layers of the endometrium is a potential explana-
tion for this difference, as a thicker mucosa during 
luteal phase can cause a reduced portion of deeper 
tissue during sampling [32].
Consequently, both follicular and luteal phases 
have advantages and disadvantages and can 
both be interesting to study. However, given the 
above-mentioned advantages of the proliferative 
phase in the particular context of hysteroscopy 
and inflammatory disorders, our analysis is cen-
tred thereupon. Consequently, only the histologi-
cal and hysteroscopic features of the proliferative 
phase will be focused on this paper.
Proliferative phase is usually divided in 3 sub-
phases: early, mid and late proliferative. The main 
features are summarized in table 3 and most of 
them can be correlated with hysteroscopy. These 
features should be particularly targeted by pathol-
ogists and described in the report. 
If out of date areas are seen within the mucosa, this 
will be suggestive of a perturbed endometrial mat-
uration. Altered or ambiguous gland phase – in ad-

dition to stromal changes – are already known to 
be associated with C-IISE [10, 11, 21, 22, 36]. 
Conclusion: diagnostic hysteroscopy is to be sched-
uled during proliferative phase.
The histological features to be searched for are:
• Height of the endometrium. 
• Regular distribution of glands.
• Form and size of glands: narrow and straight, 

curved or tortuous.
• Epithelial and glandular cells: cuboid, colum-

nar or pseudostratification.
• loose stroma of spindle-shaped cells.
• Stromal oedema: physiological in mid-prolifer-

ative phase.
• Absence of spiral arterioles.
Some of these histological criteria can be correlated 
with hysteroscopy.

3. Distribution of glands - Regular inter-glandular spaces 
In all the references of histopathology, evenly dis-
tributed endometrial glands represent a key fea-
ture of a normal proliferative phase [20, 21, 29, 36]. 
Quite interestingly, this criterion can also be evalu-
ated via hysteroscopy, which offers the possibility 
to see gland orifices as white dots, regularly dis-
tributed throughout the mucosa (Figure 1).
The presence of areas where gland orifices are 
not equally distant from one another needs to 
be considered as an additional marker for a tar-
geted biopsy, especially if redness and irregular 
thickness are associated (Figure 1). In fact, un-
equal inter-glandular spaces represent one of 

Figure 1. Inter-glandular spaces: evenly distributed around the left tubal ostium. 
(A) unevenly distributed; lateral view (B); associated with focal oedema (C); associated 
with hyperaemia (D).
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the features of irregular disordered proliferation 
and hyperplasia, both listed among the addition-
al histopathological criteria of C-IISE (Table 4). 
A visually-guided biopsy performed within an 
endometrial area displaying this hysteroscopic 
glandular pattern provides increased odds of his-
topathological correlation.
Conclusion: irregular distribution of endometrial 
glands is a hysteroscopic pattern to consider for a 
targeted biopsy, especially when associated with 
oedema, hyperaemia and micropolyps.
Histopathological correlation: irregular disordered 
proliferation and hyperplasia: irregular distribu-
tion, shape and width of glands.

4. Localized stromal oedema 
Stromal oedema is another histological criterion 
which can be correlated with hysteroscopy. It ap-
pears as a swollen area compared to the surround-
ing endometrium (Figure 2). Although it can be 
physiological in mid-proliferative phase [29, 36], it 
is still presented as one of the hysteroscopic crite-
ria of CE [12]. In all cases, its presence needs to be 
considered as a marker for the targeted-biopsy site, 
especially if micropolyps or unevenly distributed 
glands are associated (Figure 2). Histologically, if 
oedema is seen within tortuous glands without 
pseudo stratification, mid proliferative pattern is 
more likely and hence physiological. If oedema is 
concomitant with pseudo stratification or a defi-
cient proliferation, it is considered outdated, and 
hence more relevant of an IISE, especially if associ-
ated with the other criteria (Table 3).
Meanwhile, it is very important to recall that oe-
dema is one of the cardinal signs of acute inflam-
mation, and can develop during hysteroscopy be-
cause of mechanical effect [3] (see criterion 9).
Conclusion: stromal oedema is a hysteroscopic 
pattern to consider for a targeted biopsy, especial-

ly when associated with redness, micropolyps or 
unevenly distributed glands. Histopathological 
correlations: physiological mid-proliferative phase; 
iatrogenic oedema (transient IISE); out of date stro-
mal oedema of C-IISE.

5. Micropolyps, strawberry pattern, hyperemia and hem-
orrhagic spots

These criteria, in addition to stromal oedema, con-
sist of the five hysteroscopic patterns described as 
relevant of CE by the international working group 
on this condition [12] (Figure 3).
Micropolyps have already been the subject of a 
study by Cicinelli et al. Their rich content in in-
flammatory cells – including plasma cells – was 
histologically demonstrated [37]. For this reason, 
this pattern provides an interesting indicator for 
the targeted biopsy site, offering increased odds of 
histopathological correlation.
However, hyperaemia, oedema and haemorrhagic 
spots lack specificity in terms of chronic inflam-
matory disorders, as they are primarily typical 
signs of acute inflammation [3]. Their presence in 
a C-IISE can be explained by the fact that chron-
ic inflammation predisposes to repeated acute in-
flammatory episodes and vice versa. Another ex-
planation is their potential histological correlation 
with glandular and stromal breakdown. The latter, 
one of the additional histological criteria of C-IISE, 
causes a mixture of acute and chronic bleeding pat-
terns. It is also accompanied with areas of stromal 

Figure 2. Focal stromal oedema at hysteroscopy.
With hyperaemia (A); with unevenly distributed glands and a micropolyp (B).

Figure 3. Hysteroscopic patterns of C-IISE by the international working 
group on CE (in addition to stromal oedema). 
Micropolyps (A); strawberry aspect (B); hyperaemia (C); haemorrhagic spots (D).
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collapse, glandular breakdown, stromal fibrosis, 
macrophages, and hemosiderin deposition [20].  
Conclusion: micropolyps is a hysteroscopic pattern 
to consider for a targeted biopsy and is histologi-
cally correlated with inflammatory infiltrates rich 
in plasma cells.
Hyperaemia and haemorrhagic spots are inflam-
matory patterns encountered both in transient and 
C-IISE.

6. Areas of irregular endometrial thickness
Uniformity of the histological changes induced 
by hormones in the endometrium depends on 
factors such as the distribution of estrogen and 
progesterone receptors, the local blood supply as 
well as various metabolic factors [21, 29, 35]. In 
a normal follicular phase, the height of the endo-
metrium is regularly thin. If there are focal areas 
of irregular thickness, this could be suggestive 
of an underlying disorder: stromal oedema; fo-
cal atrophic, deficient or resting endometrium; 
stromal breakdown; irregular proliferation and/
or focal hyperplasia (Table 4). In fact, when a 
C-IISE reaches disease state, disturbance of stro-
mal and glandular maturation and shedding can 
result in areas of unequal endometrial growth 
[20, 21, 24, 35, 36]. 
This criterion, interestingly, can be correlated with 
hysteroscopy. Depending on the surface of the af-
fected areas, unequal thickness is susceptible of 
causing different hysteroscopic patterns of an ir-
regular surface: corrugated surface as well as em-
bossed or debossed patterns, whose limit with the 
surrounding endometrium is marked by a slope or 
a stairstep-like elevation (Figure 4). 
These patterns can be associated with redness, mi-
cropolyps and unevenly distributed glands and 
need to be meticulously searched as the irregular-
ities can be quite subtle (Figure 5). They need to 
be considered as an indicator for a targeted biopsy 
because they can be correlated with the above cited 
histopathological changes which need to be partic-
ularly investigated by pathologist. 
Conclusion: irregular endometrial surface is a hys-
teroscopic pattern to consider for a targeted biopsy, 
especially when associated with redness, micropo-
lyps or unevenly distributed glands: slope, stair-
step, embossed or debossed patterns.
Histopathological correlation: stromal oedema, 
focal atrophic, deficient or resting endometrium; 
stromal breakdown; irregular proliferation and/or 
focal hyperplasia.

7. IISE: more commonly focal than diffuse
One of the overlooked capital features of inflam-
matory and dysfunctional disorders is their focal 
character, although they can also be diffuse [20, 22] 
(Figures 1-5).
This fact stresses the impertinence of blind biopsy 
which increases the odds of missing the diagnosis 
if the specimen is not sampled within the inflam-
matory site itself [33]. Unfortunately, the available 
studies on CE continue to use blind sampling with 
Pipelle, curette or Novak, even when hysteroscopy 
is performed, thus biasing the evaluation of hys-
teroscopy-histopathology correlations [16, 32, 33]. 
Conclusion: in histopathology, inflammatory dis-
orders are well known to be more commonly focal. 
Correlation with hysteroscopy: superiority of tar-
geted biopsy to blind sampling.

8. Isthmic region of the uterus
The uterine isthmus, or lower uterine segment (LUS), 
is about 6 to 10 mm and connects the cervix to the 
uterine corpus. Its anatomical limits have been de-
fined both in anatomy and in hysteroscopy, namely 

Figure 5. Focal hyperaemia observed from a distance at the entry of the 
uterine cavity (A); closer view revealing in addition to hyperaemia: a corru-
gated surface with irregular interglandular spaces (B).

Figure 4. Irregular endometrial thickness at hysteroscopy. 
Corrugated surface with a stairstep separating limit from the surrounding endometrium 
(A); embossed and debossed patterns with a slope separating limit from the surrounding 
endometrium (B, C); 1 seen from a distance; 2 close view; 3 mechanical resection; white 
arrows: embossed surface; black arrows: debossed surface.
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the internal histological and anatomical ostia of the 
uterus [38] (Figure 6). Histologically, the isthmic en-
dometrium is well known to be poorly responsive to 
hormones and hence does not participate in cyclical 
changes of the mucosa [21, 29, 35, 36, 38]. It is rather 
flat, with an inactive low columnar surface and glan-
dular epithelium, containing slender, often horizon-
tally directed glands, surrounded by a dense, fibrous 
stroma of small spindle-shaped cells. Ciliated cells 
are normal in the lower uterine segment and should 
not be interpreted as ciliated metaplasia [21, 35, 36].
These characteristics stress the importance of giv-
ing a particular attention to the anatomic limits of 
the isthmus during a diagnostic hysteroscopy. If 
the sampling is performed within the isthmic re-
gion, a note has to be made to the pathologist for a 
proper interpretation. 
Conclusion: the endometrium lining the LUS is 
poorly responsive to hormones and does not dis-

play the usual cyclical changes allowing a proper 
endometrial assessment.
Correlation with hysteroscopy: visualization of the 
internal histological and anatomical ostia of the 
uterus whenever possible to permit precise delim-
itation of this region; sampling should be avoided 
therein and if necessary, a mention should be made 
to the pathologist in order to prevent overdiagno-
sis of out of date dysfunctional endometrium.

9. Iatrogenic acute inflammation
Hysteroscopy, uterine distension and deflation, as 
well as the contact of the instruments with the mu-
cosa, cause an inflammatory response, displaying 
some of the cardinal signs of acute inflammation 
namely oedema, hyperaemia and haemorrhagic 
spots [3] (Figure 7). However, these patterns can also 
be expressed in C-IISE, as the latter provides a pre-
disposing ground for acute inflammatory episodes.
This highlights the importance of paying particular 
attention to the iatrogenic inflammatory patterns 
during hysteroscopy, as these sites do not have to 
be sampled. Their presence is increased by intra-
uterine manipulation.
Conclusion: iatrogenic acute inflammation stresses 
the importance of the following precautions:
• Use of small diameter instruments.
• No dilation before diagnostic hysteroscopy
• Determination of the endometrial sites to .sam-

ple: preferably at the first passage of the scope.
• At the second passage, the additional iatrogenic 

inflammatory lesions can be misleading and in 
all case do not have to be sampled.

Avoid getting out of the uterus before finishing the 
procedure.

10. Histopathological artifacts correlated with hysteros-
copy: improving biopsy technique

In addition to iatrogenic inflammation and the 
pitfall of the isthmic region, it is capital to grow 
the awareness of gynaecologists regarding the 
technical difficulties pathologists face when ex-
amining an improper endometrial sample. Some 
of the main characteristics of a good sample from 
the point of view of pathologists are sufficient 
amount of tissue; presence of surface epithelium; 
avoiding endometrium from lower uterine seg-
ment or basalis; avoiding tangential sectioning or 
compression of the sample; avoiding late secreto-
ry phase as lymphoid infiltrates become promi-
nent; correct manipulation and conservation of 
the specimen [33, 34].

Figure 6. Uterine isthmus at hysteroscopy. 
1: distal limit, the internal histological os of the uterus; 2: proximal limit, the internal 
anatomical os of the uterus; 3: the length of the LUS.; yellow arrows: intra-isthmic lesions.

Figure 7. Iatrogenic acute inflammation at hysteroscopy. 
Initial view at the first passage of the scope (A); focal oedema, hyperaemia and 
haemorrhagic spots caused by intrauterine manipulation (B).
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From here, it becomes clear that a biopsy is 
best performed under visual control, thus tar-
geting the suggestive hysteroscopic patterns, 
and allowing a proper sampling, avoiding the 
isthmus, and respecting the surface epithelium 
(Figure 8). Very importantly, the volume of the 
sample has to be significant. For this reason, 
among the validated hysteroscopic techniques 
of endometrial sampling, the punch biopsy 
technique which consists of removing the sam-
ple with the 5Fr grasping forceps through the 
working channel, unavoidably results in a small 
volume of tissue [39, 40]. It requires multiple 
sampling, which implies more manipulation of 
the endometrium ultimately adding iatrogenic 
inflammation. The grasp biopsy however al-
lows larger amount of tissue compared to the 
punch technique [13, 39, 40].
In post-menopausal patients, scissors and bipolar 
electrodes are preferred due to the fibrotic stroma 
in this context especially in case of atrophy, making 
the grasping technique difficult to perform [13].
Conclusion: blind biopsy with a Pipelle or Novak 
are impertinent in inflammatory disorders because 
in addition to their commonly focal character, these 
tools could blindly sample the isthmus, the basalis 
or a scratched endometrium without a surface epi-
thelium, thus compromising the histopathological 
examination.
Visual guided biopsy is capital: ideally at first pas-
sage, taking sufficient amount of tissue covered by 
a surface epithelium, with a particular attention to 
the isthmic bias and a proper conservation.
The information related to the patient has to be re-
ported, with all the previously mentioned criteria.

Inflammatory versus dysfunctional disorder: two 
sides of a single coin

The term “dysfunction” is etymologically the com-
bination of “dys” (bad or difficult) and “function”. 
It designates failure or impairment of normal func-
tion. A uterus free from visually diagnosable malfor-
mations, synechiae, polyps, fibroids, malignancy or 
retained products of conception is considered organ-
ically normal. However, if there are abnormalities in 
the functions of the cells or tissues composing the 
organ, the term dysfunctional is commonly used.
In the hormone-sensitive female reproductive sys-
tem, dysfunctional disorders are usually linked to 
hormone-imbalances. However, sex hormones have 
anti-inflammatory properties on the endometrium. 
In fact, progesterone’s action is crucial in decreasing 
inflammation in the endometrium and disturbed 
progesterone functioning results in pro-inflamma-
tory phenotypes [27]. Conversely, chronic inflam-
mation induces a progesterone-resistant state [27, 
30, 41]. In other terms, despite hormones being nor-
mally secreted by the ovaries, their impact on the 
endometrium is insufficient due to the impaired 
expression of hormone receptors caused in an in-
flamed endometrium, subsequently resulting in 
the dysfunctional anomalies which are already de-
scribed for chronic inflammatory processes. 
This explains why the limit between dysfunctional 
and inflammatory states is blurred, as both are in-
terrelated.
The formerly termed “dysfunctional bleeding” is 
only to be considered after exclusion of pregnan-
cy-related disorders, medications, iatrogenic caus-
es, obvious genital tract pathology and systemic 
conditions [42]. Since 2012, the PALM and COEIN 
terminology has abandoned the use of the term dys-
functional AUB and recommend the term AUB-E, 
the letter “E” standing for “Endometrial” factor [43, 
44]. This new classification separated endometrial 
from adenomyotic, dyscoagulative, iatrogenic and 
hyperplastic conditions. AUB-E means the function 
of the endometrium itself is impaired.
In terms of histopathology, the entity “dysfunction-
al endometrium” is still used and defines alterations 
in the normal cyclical changes of the endometrial 
mucosa [31]. However, in the studies where “dys-
functional bleeding” was investigated via blind 
sampling, histopathological correlations were very 
limited, as “normal proliferative or secretory endo-
metrium” was prevalent irrespective of all groups 
of age [42, 45]. Hyperplasia, in its different forms, 

Figure 8. Targeted sampling using the 5F grasping forceps. 
Panoramic view (A), closer view (B), grasp and push technique (C-E); the endometrial 
sample (F).
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is another predominant finding, in addition to in-
adequate sampling. In conclusion, histologically 
dysfunctional endometrium represented the least 
frequent finding, thus highlighting the bad correla-
tions between these blind sampling methods and 
histopathology. All this highlights the superiority 
of visual biopsy.

Future therapeutic perspective in correlation 
with the notion of “non-shed endometrium” in 
C-IISE: cold resection of inflammatory lesions?

The entity of “non shed endometrium”, presented 
as a sine qua none prerequisite for a chronic inflam-
matory disorder to develop [11, 22, 24], stresses the 
importance of rethinking our therapeutic approach 
to this issue. In fact, superficial cold resection of the 
inflammatory lesions appears pertinent to consid-
er in this context, especially in case of persistence 
after medical treatment. Micropolyps and areas 
of unequal thickness, especially if associated with 
oedema and unevenly distributed glands, seem to 
deserve a particular attention, as they are highly 
correlated with histological signs of non-shed en-
dometrium, as previously addressed. Some au-
thors have already reported eradication of inflam-
matory lesions in approximately 80% of patients 
after biopsy or curettage [22].
Taking these facets into consideration would open 
new therapeutic doors for clinical trials. We pro-
pose that the inflammatory lesions be removed 
mechanically, either with scissors, grasping for-
ceps or the cold loop of a mini-resectoscope. In 
case of relatively large areas to remove, and if the 
5Fr grasping forceps is used, we propose to mim-
ic the polypectomy technique introduced by Bet-
tocchi et al. [46]: place the open jaw of the forceps 
at the base of the biopsy site, gently push toward 
the fundus, reposition the grasper as many times 
as necessary until the endometrial area is detached 
(Figure 9). This gentle “grasp-push & repeat” tech-
nique allows gentle mechanical removal of larger 
surfaces. Scissors and cold loop can also be used.

CONCLUSIONS

Today, in our approach to endometrial inflam-
mation, we deplore the use of consensual criteria 
which partly violate the very basics of histopathol-
ogy, immunology and hysteroscopy. This is caus-
ing multiple diagnostic and therapeutic biases, 

explaining the heterogeneous data related to this 
disorder, as it is greatly dependent on each team’s 
practice setting [20]. No interpretable studies can 
come to fruition in the absence of pertinent defini-
tions of the problem. 
Going back to basics leads to a well-founded stan-
dardized practice, a capital prerequisite to uniform 
clinical trials and thus to exploitable data. Estab-
lishing well-grounded hysteroscopic and histo-
pathological diagnostic criteria is of utmost neces-
sity for evidence-based research.
It is very important to recall that C-IISE is not only 
incriminated in fertility issues, but is a well-known 
risk factor of life-threatening diseases like endome-
trial neoplasia.
It is big time for hysteroscopists to grow their 
knowledge on endometrial histopathology and to 
conduct diagnostic hysteroscopy in a meticulous 
fashion, with particular attention to the above ex-
plained correlations.
We propose that IISE be diagnosed as follows:
• Hysteroscopically: the presence during prolifer-

ative phase of one or more of the following mor-
phologic patterns suggestive of inflammatory 
disorders: micropolyps, irregular thickness (slope 
or stairstep corrugated surface; embossed or de-
bossed patterns), unevenly distributed glands and 
strawberry pattern. Oedema, hyperaemia and hae-
morrhagic spots are to be cautiously considered as 
they can reflect a transient IISE. These signs should 
stand as markers for the targeted biopsy site. The 
sampling has to be performed under visual con-
trol, within the inflammatory lesions, using small 
diameter instruments without prior dilatation. 
The good technique is the one allowing a sufficient 

Figure 9. Mechanical resection of the entire inflammatory site using the 5F 
grasping forceps. 
Irregular thickness and micropolyps (A); gentle grasp-push-repeat until the area is 
detached (B-D); strawberry pattern (E); removal with the 5F grasping forceps (F).
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amount of tissue from the inflammatory site, with 
respect to the surface epithelium, without com-
pression and with a proper conservation. The isth-
mic localization needs to be specified as well as the 
menstrual phase. The lesions to biopsy need to be 
determined at the first entry of the scope. 
Iatrogenic inflammatory patterns are not to be 
sampled. The notion of non-shed endometrium 
needs further studies, as it would imply resec-
tion of the localized inflammatory lesions, espe-
cially if they persist after medical treatment.

• Histologically: our conclusions support the re-
cently recommended diagnostic strategy by 
pathologists [11]. Additionally, we propose to 
consider the presence of at least one epitheli-
al/stromal change from Table 4 in the absence 
of artifacts, in addition to a polymorphic in-
flammatory infiltrate containing at least one or 
more plasma cells by H&E staining. CD138 and 
MUM1 staining are to consider in the failure of 
H&E staining to identify plasma cells in the set-
ting of stromal/glandular changes.
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ABSTRACT

Objective. To estimate the prevalence of sacroiliac dysfunction during preg-
nancy in Egypt.
Materials and Methods. This was a cross-sectional observational study re-
cruiting 861 pregnant women who attended the Obstetrics and Gynecology 
Department’s outpatient clinic at Suez Canal University Hospitals from Au-
gust 2016 to March 2020. Pain provocation tests were performed, including 
distraction test, Patrick Faber test, posterior pain provocation test, compres-
sion test, and active straight leg raising test. The reference criteria of three or 
more positive pain-provoking tests have high validity for the diagnosis. The 
primary outcome measurement was the prevalence of sacroiliac dysfunction 
during pregnancy.
Results. 861 pregnant women were involved in this study, with 26.2 ± 6 years. 
The distraction test, Patrick Faber test, and posterior pain provocation test 
were the most positive tests (59.1%, 57.1%, and 51%, respectively). Three hun-
dred twenty-four cases were found to have three or more positive pain provo-
cation tests. The prevalence of sacroiliac dysfunction was 37.6%.
Conclusions. Sacroiliac dysfunction commonly occurs among pregnant 
women in Egypt. 

Key words 
Sacroiliac dysfunction; pain; pregnancy; 
prevalence.

INTRODUCTION

Low back and pelvic pain are common com-
plaints among pregnant ladies in many cultures 
[1, 2]. Most of them reported their first episode 
of low back pain during pregnancy, although the 
complaint is still underestimated [3, 4]. It results 
from mechanical changes and increased laxity of 
the sacroiliac ligaments during pregnancy due 
to the effect of the relaxin hormone. Sacroiliac 
dysfunction pain is the pain that arises from 

or around the sacroiliac joint and can affect the 
back, buttocks, groin, and lower limbs [5-7]. 
Despite recognizing the sacroiliac dysfunction 
as a primary cause of low back pain, diagnostic 
tools, and treatment options [8-10], it still has a 
prevalence of 35 to 98% [11].
There is no reliable data about the prevalence 
of sacroiliac dysfunction in Egypt, nor how to 
diagnose it during pregnancy. So, this work 
aimed to establish the prevalence of sacroiliac 
dysfunction among pregnant women in Egypt.
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MATERIALS AND METHODS

This cross-sectional observational study was car-
ried out at the Obstetrics and Gynecology depart-
ment between August 2016 to March 2020. The 
study recruited 861 pregnant women according 
to predetermined inclusion and exclusion crite-
ria. Inclusion criteria included: 1) age from 18-45, 
2) pregnant in singleton or multifetal gestation, 3) 
pregnant in first, second or third trimesters, 4) pre-
sented for antenatal care, 5) primiparous or multip-
arous women, and 6) mode of delivery either vag-
inal or caesarean delivery. Exclusion criteria were 
1) history of pelvic fractures or orthopaedic pelvic 
surgeries, 2) history of degenerative orthopaedic 
diseases (osteoarthritis or rheumatoid arthritis), 3) 
history of autoimmune diseases and 4) refusal to 
participate in the study. 
At the enrolment visit, complete medical history 
was obtained, including age, job, parity, gestation-
al age in weeks, and evidence of chronic illness. 
Each participant was examined clinically using 
five clinical tests to assess pain. Pain provocation 
tests were performed, including distraction test, 
Patrick Faber test, posterior pain provocation test, 
compression test, and active straight leg raising test 
[12]. The reference criteria of three or more positive 
pain-provoking tests have high validity (85-94% 
sensitivity, 76-78% specificity, and diagnostic odd’s 
ratio 17.16) [13, 14].
In the posterior pelvic pain-provoking test, the 
woman lay supine on the table. Standing at the 
side of the table, the examiner flexed the ipsilateral 
leg to approximately 90° hip flexion while the knee 
remained relaxed. The examiner applied a graded 
force through the long axis of the femur, causing 
posterior shearing stress in the sacroiliac joint [10]. 
In the distraction test the examiner placed each 
hand over each anterior superior iliac spine. On 
the other hand, spread the ASIS apart to try and 
compress the sacroiliac joint. 
A test was considered positive when there was a 
pain in the sacroiliac joint. This test has 60% sensi-
tivity and 81% specificity [12]. 
In the compression test the woman lay on her side, 
and the examiner remained in front of her. The pel-
vis applied pressure as the examiner compressed 
his hands against the upper iliac crest. The test was 
assumed to stretch the posterior sacroiliac liga-
ments or compress the anterior part of the sacro-
iliac joint ‒ this test had a sensitivity of 14% and 
specificity of 100% [12]. 

In Patrick’s Faber test the woman was in a supine 
position. One leg was flexed, abducted, and rotat-
ed out so that the heel rested on the opposite knee 
cap. If the test resulted in pain on the medial side 
of the knee and femur or in the inguinal region, 
this indicates the test was positive. Patrick’s Faber 
test has a 40% and 99% sensitivity and specificity, 
respectively [10]. 
In active straight leg raising test, widening the pubic 
symphyses as a forward rotation of the innominate 
on the side of the passively hanging leg is clear. The 
load transfer test or the active straight leg (ASLR) 
test has 87% sensitivity and 94% specificity [15]. 
The same physician performed these tests. After 
completing the five tests, an interview was done 
with the positive results of patients (participants 
with sacroiliac dysfunction) filling out a question-
naire for function assessment (Roland and Morris 
questionnaire, RMQ). It is a short and straightfor-
ward measurement tool designed to assess physical 
disability due to low back pain. It focuses on specific 
items of physical functions, such as walking, bend-
ing over, sitting, lying down, dressing, sleeping, 
self-care, and daily activities [16]. We used the Ara-
bic-validated version [17]. The scale is formed of 24 
items, and the patient was instructed to mark only 
in front of an appropriate statement describing her 
condition. Add up the total number of determined 
statements to get a score ranging from 0 to 24 [18].
Data collection was done by one of the study re-
searchers, who had interviews with each patient 
and was blinded to the results of pain provocation 
tests. Women were interviewed in a private room. 
The questionnaire was anonymous and without 
address to ensure confidentiality. The available 
researcher provided help and clarification for pa-
tients when needed. The average time for filling 
out the questionnaire was 15-20 minutes.  
The primary outcome was estimating the prevalence 
of sacroiliac dysfunction among pregnant women.

Statistical analysis

Gathered data were processed using SPSS version 
22 (SPSS Inc., Chicago, IL, USA). Quantitative data 
were expressed as means ± SD, while qualitative 
data were expressed as numbers and percentages 
(%). Student t-test was used to test the significance 
of difference for quantitative variables, and Chi-
Square was used to test the significance of difference 
for qualitative variables. A probability value (P-val-
ue) < 0.05 was considered statistically significant.
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RESULTS

Nine hundred ninety- one women were eligible 
for the study. One hundred and thirty women de-
clined to participate in the study, leaving a total 
number of 861 for the final analysis.
Age ranged from 16 to 50 years, with 26.2 ± 6.7 
as the mean. Most of them were younger than 25 
years (53.5%), not working (82.2%), had no evi-
dence of chronic illness (96.5%), in the second tri-
mester (38.7%), had a singleton pregnancy, mul-
tipara (82.2%) and delivered vaginally (54.9%) 
(Table 1).
The distraction test, Patrick Faber test, and poste-
rior pain provocation test were the most positive 
tests reported during examination (59.1%, 57.1%, 
and 51%, respectively) (Table 2).
Since the diagnosis of sacroiliac dysfunction during 
pregnancy depends on the diagnostic criteria of 3 
or more positive pain-provoking tests, 324 cases 
were found to have sacroiliac dysfunction. Accord-

ingly, the prevalence of sacroiliac dysfunction was 
37.6%.
Women with SID had advanced age, gestation-
al age, and increased parity than those without 
(P-value < 0.001 for all) (Table 3). 

DISCUSSION

The prevalence of SID was 37.6% in the current 
study. The prevalence of Sacroiliac dysfunction in 
the general population varies from 0.4% to 35% to 
98% [8, 19, 20]. Malmqvist found that 29% of preg-
nant women had experienced pelvic girdle pain in 
a study describing the association between pelvic 
girdle pain and sick leave during pregnancy [21]. 
Only 7% of the studied population and 16.7% of 
sacroiliac dysfunction patients presented with 
low back pain as the primary complaint, while the 
great majority (53.4%) presented with regular ante-
natal care. It could be explained that low back pain 
was not the main problem for pregnant women in 
Egypt, and most of them were dealing with it as a 
usual manifestation of pregnancy.
Most of the patients diagnosed with SID were un-
der 25 (42%), while the prevalence was lowest in 
the age group above 35 years (20.4%). It agrees 
with previous studies documenting sacroiliac pain 
was associated with young maternal age [22-24]. 
Contradictory results showed that sacroiliac dys-
function increased with maternal age [25]. It may 
be due to the degenerative changes occurring to 
the joints’ articular parts, especially the sacroiliac 
joint, with increased age; the iliac facet is the most 
liable part for degenerative changes [26]. Such con-
flict could be explained by the small percentage 
of participants aged above 35 years versus a large 
group aged under 25. 
Sixteen participants reported hypertension (chron-
ic or gestational); seven of them had been diag-
nosed with sacroiliac dysfunction with a percent 
of (43.7% of hypertensive patients). It was agreed 
by other investigators who reported that venous 

Table 1. Demographics.
Characteristic Number = 861 Percent

Age in years

    < 25 461 53.5%

    25-35 298 34.6%

    > 35 102 11.8%

Occupation

    Not employed 708 82.2%

    Employed 153 17.8%

Chronic illness

    No chronic illness 831 96.5%

    Hypertension 16 1.9%

    Diabetes mellitus 14 1.6%

Gestational age in weeks

    1st trimester (≤ 14 wks) 285 33.1%

    2nd trimester (> 14-28 wks) 333 38.7%

    3rd trimester (> 28 wks) 243 28.2%

Number of foetuses

    Singleton pregnancy 842 97.8%

    Multifetal pregnancy 19 2.2%

Parity

    Primigravida 153 17.8%

    Multipara 708 82.2%

Mode of previous deliveries

    Normal vaginal delivery 389 (n = 708) 54.9 %

    Caesarean sections 319 (n = 708) 45.1%

Table 2. Pain provocation and load transfer tests results (n = 861).
Test name Negative test 

n (%)
Positive test

n (%)

Posterior pain provocation test 422 (49%) 439 (51%)

Distraction test 352 (40.9%) 509 (59.1%)

Compression test 488 (56.7%) 373 (43.3%)

Patrick-Faber test 369 (42.9%) 492 (57.1%)

Active straight leg raising test 484 (56.2%) 377 (43.8%)
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congestion and hypoxia in the pelvic and lumbar 
spine during pregnancy, related to the pressure by 
the gravid uterus, exaggerated the low back pain 
experienced by pregnant women [27]. 
Twelve diabetic women had sacroiliac dysfunc-
tion (85.7%). It has been reported that pelvic gir-
dle pain (including sacroiliac pain) was associated 
with some metabolic conditions such as diabetes. 
A mechanical factor could explain the correlation 
between diabetes mellitus and sacroiliac dysfunc-
tion during pregnancy by increased foetal weight 
(macrosomia) in diabetic pregnant women. Also, 
hormonal changes exerted by diabetes mellitus 
(increased insulin-like growth factors I, II, growth 
hormone, and relaxin hormone) have profound ef-
fects on connective tissues [28, 29]. 
There was a positive correlation between the preva-
lence of sacroiliac dysfunction and the advance in the 
gestational age. This correlation could be explained 
by fast mechanical changes that happen in a short 
period (course of pregnancy), increasing the chance 
of developing sacroiliac dysfunction. Increasing foe-
tal and maternal weight increases mechanical stress 
on the pelvis and lower back [30]. Laxity of the sac-
roiliac ligaments increased due to relaxin, which in-
creased by ten folds in pregnancy, decreased rigidity 
of collagen, and increased softening of the sacroiliac 

joint’s ligaments. As a result sacroiliac joint becomes 
less stable and more mobile [5, 31].
The prevalence of sacroiliac dysfunction was higher 
in multiparous women. Many factors may explain 
it: 1) the cumulative effect of previous pregnancies 
on the sacroiliac joints, 2) the effect of the advance 
in age associated with repeated pregnancies, 3) the 
associated medical and obstetric disorders related 
to the maternal age and multiparous or even grand 
multiparous [29, 31]. Additionally, significant sac-
roiliac degenerative changes occurred in multipa-
rous women; these changes were irreversible after 
delivery [32, 33]. 
Our study noted that 54.1% of SID participants 
were delivered by caesarean section (CS). An earlier 
study found a high prevalence of pelvic girdle pain 
in women who had caesarean delivery than in those 
who had a vaginal delivery, but even that study 
recommended further research in this area to get 
definitive conclusions [34]. The resulting adhesions 
due to abdominal surgery could contribute to lower 
abdominal pain in the subsequent pregnancy [35].

Strength and limitations

According to our knowledge, this was the first 
study to determine the prevalence of SID among 

Table 3. Demographic data and sacroiliac dysfunction.
Characteristic Sacroiliac dysfunction

n (%)
No sacroiliac dysfunction

n (%)
P-value

Age in years

    < 25 136 (42%) 325 (60.5%) < 0.0011*

    25-35 122 (37.7%) 176 (32.8%)

    > 35 66 (20.4%) 36 (6.7%)

Chronic Illness

    Hypertension 7 (43.7%) 9 (56.4%) 0.001

    Diabetes mellitus 12 (85.7%) 2 (14.3%)

Gestational age in weeks

    1st trimester (< 14 wks) 21 (6.5%) 264 (49.2%) < 0.0011*

    2nd trimester (>14-28 wks) 133 (41%) 200 (37.2%)

    3rd trimester (>28 wks) 170 (52.5%) 73 (13.6 %)

Number of foetuses 

    Singleton pregnancy 317 (97.8%) 525 (97.8%) 0.9431

    Multifetal pregnancy 7 (2.2 %) 12(2.2 %)

Parity 

    Primigravida 28 (8.6%) 125 (23.3%) < 0.0011*

    Multipara 296 (91.4%) 412 (76.7%)

Mode of last delivery

    Number 294 414

    Normal vaginal delivery
    Caesarean sections

135 (45.9%)
159 (54.1%)

254 (61.4%)
160 (38.6%)

< 0.0011*
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pregnant women in Egypt. We depended on five 
pain provocation tests to diagnose SID. The sample 
size was large. However, the few comparable stud-
ies in the literature were a conflict with a detailed 
explanation.

CONCLUSIONS

Our study showed that sacroiliac dysfunction af-
fected a large portion of the pregnant ladies in our 
community. 
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ABSTRACT

Objective. To evaluate maternal and perinatal outcomes in pregnant women 
affected by Paroxysmal Nocturnal Hemoglobinuria (PNH) treated with eculi-
zumab with a case series and literature review.
Materials and Methods. This was a case series study with literature review. 
Clinical records of all consecutive pregnant women with PNH were included 
in the study. The systematic review was conducted using electronic databases 
from inception of each database through May 2021. No restrictions for lan-
guage or geographic location were applied. All reports of women with PNH 
in pregnancy, treated with eculizumab, were included in the review. Reports 
of women not treated or treated with other drugs rather than eculizumab (e.g., 
low molecular weight heparin alone) were excluded from the study. Maternal 
and perinatal outcomes were evaluated.  
Results. Fifteen studies, including 24 pregnancies with PNH, were included 
in the review. All included women received eculizumab during the pregnan-
cy, of them 10 received the treatment for the entire length of their gestation. 
Gestational age at delivery was reported in 18 cases, with preterm birth at 
less than 37 weeks occurring in fifteen women (83%). 57.1% of the women 
delivered by caesarean delivery. The cases series added three new cases in the 
literature. Two cases were already on eculizumab before pregnancy, while in 
one case eculizumab therapy was initiated in the second trimester of pregnan-
cy. In all the three cases, there were no thrombotic complications, maternal or 
neonatal deaths, or foetal structural abnormalities.
Conclusions. PNH in pregnant women may be associated with an increased 
risk of obstetric complications, such us caesarean delivery or preterm birth. 
Eculizumab appears to be safe and effective for managing PNH during preg-
nancy.

Key words
Pregnancy; hematologic disorders; PNH; 
paroxysmal nocturnal hemoglobinuria; ec-
ulizumab.
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INTRODUCTION

Paroxysmal Nocturnal Hemoglobinuria (PNH) is 
an acquired stem cell hematopoietic disorder com-
plicated by recurrent haemolysis, bone marrow 
failure and both arterial and venous thrombosis [1]. 
PNH is a unique disease, and its clinical manifesta-
tions are caused by the deficiency in glycosylphos-
phatidylinositol-anchored proteins (GPI-APs) [2].
The lack of the complement regulatory proteins CD55 
and CD59, who are anchored to the cell surface by 
the GPI-APS, appears to be the main causative mech-
anism of complications occurring in PNH affected 
patients [3]. CD55 orchestrate the pathways leading 
to the formation and stability of the C3 and C5 con-
vertases [4] whereas CD59 interferes with the termi-
nal effector complement, blocking the incorporation 
of C9 onto the C5b-C8 complex, forming the MAC [5].
PNH erythrocytes are highly vulnerable to com-
plement-mediated lysis owing to a reduction, or 
absence, of 2 important GPI-anchored complement 
regulatory membrane proteins, CD55 and CD59 
[3]. The observed dysregulation of complement 
mediated cell lysis is the underlying mechanism of 
the chronic haemolytic anaemia that are frequently 
observed in these patients. 
Thrombosis is another typical manifestation and is 
the leading cause of death in PNH [6]. However, 
the pathophysiology and mechanism underlying 
the thrombophilia in PNH is not well understood. 
Physiologically, pregnancy is accompanied by chang-
es in the coagulation and fibrinolytic systems. These 
include increases in several clotting factors, a decrease 
in protein S levels and inhibition of fibrinolysis. 
As gestation progresses, there is also a significant 
fall in the activity of activated protein C. Pregnancy 
in itself causes approximately a five-fold increased 
risk of deep venous thrombosis [7]. Also, intravascu-
lar breakthrough haemolysis is more severe during 
pregnancy with higher transfusion dependence [8]. 
Therapy of PNH include treatment of the acute at-
tacks, including steroids, and transfusions, and long-
term therapy with anticoagulant, such as warfarin. 
On March 2007, the FDA approved the use of ecu-
lizumab for treating PNH. Prior to eculizumab the 
median life expectancy of an individual with PNH 
was approximately 10 years and obstetric outcome 
in pregnant patients were poor. Since that time, 
short and midterm studies of patients on eculizum-
ab demonstrate that the drug returns the patient to 
a normal life expectancy, improves quality of life, 
and decreases the need for blood transfusions.

Eculizumab is a humanized monoclonal antibody, 
that inhibits and prevents the C5 factor cleavage 
into its final products: C5a and C5b, a potent proin-
flammatory molecule and a C5b-C9 complex par-
ticle respectively. Eculizumab inhibits the intravas-
cular haemolysis that leads to anaemia but most 
importantly, by arresting complement mediated 
RBC destruction, it prevents the release of throm-
bogenic products stored inside the RBC, thus re-
ducing thrombotic complications [9]. 
Eculizumab therapy is started at moment of diag-
nosis by following an induction-maintenance pro-
tocol. Patients usually start with 600 mg IV eculi-
zumab every 7 days for 4 weeks followed by 900 
mg 7 days later and a lifelong maintenance dose of 
900 mg every 14 days [10]. 
No studies have shown security of eculizumab in 
pregnancy and placental passage may occur [11], 
but ELISA based essay for complement activity in 
the newborn showed that eculizumab at therapeu-
tic dose in the pregnant women did not affect the 
complement system of the newborn [12].
Therefore, before eculizumab, a humanized an-
ti-C5 monoclonal antibody [13] came into clinical 
use, pregnancy was relatively discouraged in PNH 
women. Nowadays, in the eculizumab era, al-
though there are no RCT proving the effectiveness 
and security in pregnancy, maternal and neonatal 
morbidity is significantly decreased [14].

OBJECTIVE

The aim of this study was to evaluate maternal and 
perinatal outcomes in pregnant women affected by 
PNH with a literature review and a case series. 

MATERIALS AND METHODS

Literature review

The search for the systematic review was conducted 
using MEDLINE, EMBASE, Scopus, ClinicalTrials.
gov, OVID and Cochrane Library as electronic data-
bases. Articles were identified with the use of a com-
bination of the following text words: “Paroxysmal 
Nocturnal Hemoglobinuria” “Marchiafava-Miche-
li syndrome” and “pregnancy,” from inception of 
each database through May 2021. Review of articles 
also included the abstracts of all references retrieved 
from the search. No restrictions for language or geo-



Ital J Gynaecol Obstet  2023, 35, N.1

64

Maternal and perinatal outcome in pregnant women with PNH

Figure 1. Study flow chart.

graphic location were applied. All reports of women 
with PNH in pregnancy, treated with eculizumab, 
were included in the review. Reports of women not 
treated or treated with other drugs rather than ecu-
lizumab (e.g., low molecular weight heparin alone) 
were excluded from the study because these treat-
ments did not reflect current clinical practice. For 
each study, maternal and perinatal outcomes were 
extracted. The electronic search, the eligibility of the 
studies, and data extraction were independently 
assessed by two authors (FZ, GS). Definition of the 
evaluated outcomes were according to the defini-
tion of the original included study. 

Case series

This was a single centre case-series study. Clinical re-
cords of all consecutive pregnant women with PNH 
who were referred to University of Naples Federico 
II (Naples, Italy) from January 1, 2015 to December 
1, 2019 were included in a dedicated database. Ma-
ternal and perinatal outcomes were evaluated.

RESULTS

Literature review

Fifteen studies [8, 11-24], including 24 pregnancies 
with PNH, were included in the review (Figure 1). 
13 studies were in English [8, 11-17, 19-21, 23,24], 
one in Hungarian [15], and one in Japanese [16].
The 24 included pregnancies resulted in 23 healthy 
babies (21 singletons, 2 twins), one early miscar-
riage and one elective termination of pregnancy 
(Table 1). The granulocyte clone size in percentage 
reported a mean of 77.6%. LDH levels at baseline 
were available in 18 cases, ranged from 585 UI/ml 
to 10,300 UI/ml with a mean value of 2271 UI/ml. 
Anticoagulation with low molecular weight hepa-
rin (LMWH) was prescribed in 18 cases (Table 2).
All included women received therapy with ecu-
lizumab during the pregnancy. Fourteen women 
were treated with eculizumab for the entire length 
of their gestation. Ten women received eculizumab 
at different times during the pregnancy. One woman 
received Eculizumab up to the 4th week of gestation, 
and three women received eculizumab up to the 5th 
week of gestation. One woman received eculizum-
ab from the 10th week of gestation, one from the 
11th, one from the 18th, two from the 27th, one from 
the 30th. Seven patients experienced breakthrough 

maternal haemolysis, and nine women received at 
least one RBC transfusion during pregnancy. Two 
patients experienced a thrombotic event (Table 2).
Gestational age at delivery was reported in 18 cas-
es, with 28 weeks being the lowest and 40 weeks 
being the highest gestational age at delivery with 
a mean value of 36 weeks. Preterm birth at less 
than 37 weeks occurred in fifteen women (15/18, 
83%). Mode of delivery was reported in 21 preg-
nancies. Twelve women underwent a caesarean 
section (12/21-57%) for cardiotocographic indi-
cation or failure of labour and seven women de-
livered vaginally (7-21-33%) (Table 3). Mean birth 
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Table 1. Characteristics of the studies included in the review.
Study location n of included women with PNH Study language

Danilov 2009 [13] Boston, MA USA 1 singleton pregnancy English

Marasca 2010 [12] Modena, Italy 1 singleton pregnancy English

Kelly 2010 [8] Leeds, UK 6 singleton pregnancies and one twin pregnancy English

Ando 2014 [24] Tokyo, Japam 1 singleton pregnancy Japanese

Gessoni 2015 [21] Chioggia, Italy 1 singleton pregnancy English

Patriquin 2015 [11] Hamilton, Canada 1 singleton pregnancy English

Vekemans 2015 [20] Brussels, Belgium 1 singleton pregnancy English

Sharma 2015 [14] Lake Success, NY USA 1 singleton pregnancy English

Miyasaka 2016 [22] Tokyo, Japan 3 1 singleton pregnancies English

Horànyi 2016 [18] Budapest, Hungary 1 singleton pregnancy Hungarian

Patel 2017 [19] Gainesville, FL USA 1 singleton pregnancy English

Bastos 2018 [16] Vitoria, Brazil 1 singleton pregnancy English

Li 2018 [15] Saitama, Japan 2 singleton pregnancies English

Lauritsch-Hernandez 2018 [17] Zurich, Switzerland 1 singleton pregnancy English

Rodríguez-Ferreras 2019 [23] Oviedo, Spain 1 singleton pregnancy English

Total - 24 pregnancies, 25 fetuses -

PNH: Paroxysmal Nocturnal Hemoglobinuria.

Table 2. Characteristics and outcome of the women included in the review.
PNH 

Clone 
size (%)

LDH at 
baseline 

(U/L)

Anti-
coagulation 

therapy

Eculizumab 
use in 

pregnancy

Eculizumab 
augmentation 

needed

Maternal 
hemolysis

Maternal 
thrombosis

Maternal 
RBC 

transfusion

Other maternal 
complications

Danilov 2009 
[13]

30 1500 LMWH Starting from 
30 weeks 

and in post-
partum

Yes
600-900 mg

NR NR Yes, 2 units Thrombocyto-
penia

Marasca 2010 
[12]

69 NR LMWH Entire 
Pregnancy

None needed NR NR NR NR

Kelly 2010 [8] 70 1,336 NR Up to 5 weeks ITOP NR NR NR NR

Kelly 2010 [8] 93 2,376 LMWH Up to 5 weeks None needed NR NR NR NR

Kelly 2010 [8] 96 2,014 NR Up to 5 weeks None needed NR NR NR Fever of unknown 
origin

Kelly 2010 [8] 87 1,263 LMWH Up to 4 weeks None needed NR NR NR NR

Kelly 2010 [8] 100 10,300 LMWH Entire pre-
gnancy

Yes, shortened 
infusion interval

Yes, at 26 
weeks.

NR Yes NR

Kelly 2010 [8] 97 1,616 LMWH Starting from 
27 weeks

Shortened 
Interval

NR Postpartum 
portal vein 
thrombosis

NR Postpartum 
hemorrhage

Kelly 2010 [8] 98 2,642 LMWH Entire Pre-
gnancy

None needed NR NR NR NR

Ando 2014 [24] 56 2,300 None Entire pre-
gnancy

None Needed Yes, mild. NR NR NR

Gessoni 2015 
[21]

78 3,380 LMWH Entire pre-
gnancy

Yes, shortened 
interval.

Yes, severe 
and 

recurrent

NR Yes, 26 units Postpartum 
pleuroperitoneal 

effusion, 
pulmonary 
embolism, 

upper limbs 
thrombophlebitis.

Patriquin 2015 
[11]

23 2,000 LMWH Entire pre-
gnancy

Yes, increased 
dose and 

shortened 
interval

Yes, 
recurrent

NR Yes, 25 units NR

Vekemans 
2015 [20]

98 NR LMWH Entire pre-
gnancy

Additional 
dose before 

delivery

NR NR Yes, 2 units 
every 2 
week

NR
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PNH 
Clone 

size (%)

LDH at 
baseline 

(U/L)

Anti-
coagulation 

therapy

Eculizumab 
use in 

pregnancy

Eculizumab 
augmentation 

needed

Maternal 
hemolysis

Maternal 
thrombosis

Maternal 
RBC 

transfusion

Other maternal 
complications

Sharma 2015 
[14]

90 NR LMWH Entire 
pregnancy

Significant in-
crease in dose

NR NR Yes NR

Miyasaka 2016 
[22]

96 2,200 LMWH Entire 
pregnancy

None needed Yes NR NR NR

Miyasaka 2016 
[22]

71 2,300 LMWH From 27 
weeks

None Needed NR NR Yes, 10 units Heparin induced 
thrombocytopenia

Miyasaka 2016 
[22]

81 2,300 LMWH From 18 
weeks

None needed NR NR NR Postpartum 
hemorrhage

Horànyi 2016 
[18]

90 1,000 LMWH From 11 week Yes, increased 
dose

NR Sinus 
thrombosis

NR NR

Patel 2017 [19] 50 NR LMWH From 10 week None needed NR NR NR NR

Bastos 2018 [16] NR 1,111 LMWH Entire 
pregnancy

Yes, increased 
dose

Yes, severe 
and 

recurrent

NR Yes, 10 units Acute kidney 
injury

Li 2018 [15] NR NR None Entire 
pregnancy

None needed NR NR NR Failed induction 
of labor

Li 2018 [15] NR NR None Entire 
pregnancy

Yes, preope-
rative

NR NR NR NR

Lauritsch-
Hernandez 
2018 [17]

80 585 LMWH Entire 
pregnancy

Yes, shortened 
interval

Yes NR Yes, 2 units GDM, gestational 
HTN, throm-
bocytopenia

Rodríguez-
Ferreras 2019 
[23]

80 658 None Entire 
pregnancy

NR NR NR NR NR

PNH: Paroxysmal Nocturnal Hemoglobinuria; LDH: lactate dehydrogenase; RBC: red blood cells; NR: not reported; LMWH: low molecular weight heparin; ITOP: induced 
termination of pregnancy.

weight was 2,481 grams ranging from 853 to 4,000 
grams. No congenital abnormalities were report-
ed (Table 4).

Case-series

During the study period, three women affected by 
PNH and treated with eculizumab were referred 
to our Institution (Tables 5, 6). Case 1 started ecu-
lizumab therapy at the time of PNH diagnosis in 
the second trimester of pregnancy. The woman was 
admitted for inpatient monitoring for early severe 
intrauterine growth restriction and delivered an 
1,850-g baby at 33 0/5 weeks of gestation. Case 2 
and case 3 did not experience adverse outcome and 
delivered at term by planned caesarean delivery for 
breech presentation, and by vaginal delivery, re-
spectively.

COMMENT

Main findings

This study aimed to evaluate maternal and peri-
natal outcomes in pregnant women affected by 

PNH and treated with eculizumab. We presented 
three cases of PNH in which pregnancies were suc-
cessfully managed with eculizumab therapy. In all 
cases PNH had been diagnosed before the women 
became pregnant. Two cases were already on eculi-
zumab, while in one case eculizumab therapy was 
initiated in the second trimester of pregnancy. In 
our cases, there were no thrombotic complications, 
maternal or neonatal deaths, or foetal structural 
abnormalities. 
The literature review showed only 15 studies [8, 
17-29], including 24 pregnancies. Pooled data 
showed a high rate of caesarean delivery (57.1%), 
admission to neonatal intensive care unit (NICU) 
(8.7%), and preterm birth (83%). Despite the ther-
apy, 7 women experienced haemolysis, 9 women 
received RBC transfusions, and 2 women experi-
enced a thrombotic event during the pregnancy. 
All women were treated with eculizumab during 
pregnancy. 42.9% (9/21) of the women were ex-
posed to the drug in the first trimester, and the 
95.2% (20/21) in the third trimester of pregnancy. 
The review reported no drug related side effects. 
However, one woman experienced an early preg-
nancy loss at 6 weeks of gestation [23]. As shown 
in Table 2, 9 women had a granulocyte clone size 
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Table 3. Obstetrics outcome of the women included in the review.
Gestational age delivery Mode of delivery Preeclampsia

Danilov 2009 [13] 36 Caesarean Section No

Marasca 2010 [12] 38 Vaginal Birth No

Kelly 2010 [8] 5 Induced termination of pregnancy No

Kelly 2010 [8] NR NR No

Kelly 2010 [8] NR NR No

Kelly 2010 [8] NR NR No

Kelly 2010 [8] Term Vaginal Birth No

Kelly 2010 [8] 35 Caesarean Section No

Kelly 2010 [8] 28 Caesarean Section Yes

Ando 2014 [24] 37 Caesarean Section No

Gessoni 2015[21] 37 Caesarean Section No

Patriquin 2015 [11] 36 Caesarean section No

Vekemans 2015 [20] 38 Vaginal Birth No

Sharma 2015 [14] 36 Caesarean Section No

Miyasaka 2016 [22] 37 Vaginal Birth No

Miyasaka 2016 [22] 28 Caesarean Section Yes

Miyasaka 2016 [22] 40 Vaginal Birth No

Horànyi 2016 [18] 39 Vaginal Birth No

Patel 2017 [19] 37 Vaginal Birth No

Bastos 2018 [16] 35 Caesarean Section No

Li 2018 [15] 40 Caesarean Section No

Li 2018 [15] 37 Caesarean Section No

Lauritsch-Hernandez 2018 [17] 37 Caesarean Section No

Rodríguez-Ferreras 2019 [23] 6 Early miscarriage -

Total Mean 36 weeks [28 to 40] Caesarean delivery 12/21 (57.1%) Vaginal delivery 7/21 (33.3%) 2/23 (8.7%)

NR: not reported.

Table 4. Perinatal outcome of the cases included in the review.
Miscarriage Fetal 

death
Neonatal 

death
Birth weight (gr) Admission to NICU Congenital 

abnormalities

Danilov 2009 [13] No No No NR No No

Marasca 2010 [12] No No No 3430 No No

Kelly 2010 [8] No No No NR No No

Kelly 2010 [8] No No No NR No No

Kelly 2010 [8] No No No NR No No

Kelly 2010 [8] No No No NR No No

Kelly 2010 [8] No No No 4000 No No

Kelly 2010 [8] No No No 2400-2000 No No

Kelly 2010 [8] No No No 900 Yes No

Ando 2014 [24] No No No 2428 No No

Gessoni 2015 [21] No No No NR No No

Patriquin 2015 [11] No No No NR No No

Vekemans 2015 [20] No No No NR No No

Sharma 2015 [14] No No No NR No No

Miyasaka 2016 [22] No No No NR No No

Miyasaka 2016 [22] No No No 2662 No No

Miyasaka 2016 [22] No No No 853 Yes No

Horànyi 2016 [18] No No No 3110 No No

Patel 2017 [19] No No No NR No No

Bastos 2018 [16] No No No 2140 No No
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Miscarriage Fetal 
death

Neonatal 
death

Birth weight (gr) Admission to NICU Congenital 
abnormalities

Li 2018 [15] No No No 2775 No No

Li 2018 [15] No No No NR No No

Lauritsch-Hernandez 
2018 [17]

No No No 2730 No No

Rodríguez-Ferreras 
2019 [23]

Yes at 6 weeks - - - - -

Total 1/24 (4.2%) 0/23 0/23 Mean 2,481 grams [853 to 4,000] 2/23 (8.7%) 0/23

NICU: neonatal intensive care unit; NR: not reported.

Table 5. Cases included in the case series: maternal outcomes.
Case 1 Case 2 Case 3 Total

Diagnosis of PNH At 16 weeks of Before pregnancy Before pregnancy -

First prenatal visit At 9 weeks At 11 weeks At 7 weeks -

PNH clone size (%) 85 60 75 Mean 73

LDH at baseline (U/L) 1,650 850 540 Mean 1,013

Anti-coagulation therapy LMWH LMWH LMWH -

Eculizumab use in pregnancy Starting from 18 weeks Entire pregnancy Entire pregnancy -

Eculizumab augmentation needed No No No 0/3

Maternal hemolysis Yes No No 1/3 (33.3%)

Maternal thrombosis No No No 0/3

Maternal RBC transfusion No No No 0/3

Preeclampsia No No No 0/3

Gestational age at delivery 33 0/5 weeks 38 2/7 weeks 40 6/7 weeks -

Preterm birth Yes No No 1/3 (33.3%)

Mode of delivery Caesarean delivery Caesarean delivery Vaginal delivery Caesarean delivery 2/3 (66.7%)
Vaginal delivery 1/3 (33.3%)

PNH: Paroxysmal Nocturnal Hemoglobinuria; LDH: lactate dehydrogenase; RBC: red blood cells.

Table 6. Cases included in the case series: perinatal outcomes.
Case 1 Case 2 Case 3 Total

Miscarriage No No No 0/3

Fetal death No No No 0/3

Neonatal death No No No 0/3

Birth weight (g) 1,850 3,350 3,180 Mean 2793

Intrauterine growth restriction Yes No No 1/3 (33.3%)

Admission to NICU Yes No No 1/3 (33.3%)

Congenital abnormalities No No No 0/3

NICU: admission to neonatal intensive care unit.

≥ 90%, among these women only 2 women experi-
enced breakthrough haemolysis. 

CONCLUSIONS

In summary, PNH in pregnant women may be as-
sociated with an increased risk of obstetric com-
plications, such us caesarean delivery or preterm 
birth. Eculizumab appears to be safe and effective 
for managing PNH during pregnancy.
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ABSTRACT

Objective. The aim of the study was to identify the cut-off of endometrial 
thickening for the early suspicion of malignancy and to demonstrate the su-
periority of hysteroscopy over ultrasound in the diagnosis of asymptomatic 
intracavitary uterine pathologies. 
Patients and Methods. 105 women in menopausal state with endometrial 
thickening > 4 mm and without any symptoms were recruited. The patients 
then underwent hysteroscopy and received biopsy.  The cut-off value for ul-
trasonography-measured endometrial thickening above which it would be 
possible to raise a more likely suspect of malignancy is 8 mm. Moreover, the 
single benign polyp is the most prevalent intracavitary uterine pathology. 
Results. There isn’t a statistically significant correlation between finding a ho-
mogeneous endometrial thickening upon ultrasonography and the presence 
of a benign polyp. 
Conclusions. Hysteroscopy has to be considered the gold standard diagnostic 
exam.

Key words 
Bleeding; endometrium; thickening; hys-
teroscopy; ultrasound; menopause.

INTRODUCTION

Postmenopausal Bleeding (PMB) is the main symp-
tom in patients with endometrial thickening detected 
using transvaginal ultrasound, prompting the gynae-
cologist to perform a hysteroscopy [1, 2]. Absence of 
abnormal bleeding or total absence of other symp-
toms may be common with endometrial polyp [3, 4]. 

The risk of malignancy of the postmenopausal en-
dometrial asymptomatic polyp has been thoroughly 
demonstrated not to exceed 1.2-1.5% [5, 6]. In most 
cases of postmenopausal endometrial carcinoma, the 
diagnosis is made in the presence of PMB (in this case 
the risk of malignancy is 2.2%). It is useful to provide 
an answer as to what is the prevalence of endome-
trial carcinoma in totally asymptomatic patients [7]. 
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Based on the study by Smith-Bindmann et al., the 
proportion of cases with diagnosis of endometrial 
carcinoma is not greater than 6.7% if the endometri-
um has a thickness > 11 mm, and it is 0.002% if the 
endometrium thickness measures < 11 mm [8]. 
An asymptomatic lesion, in fact, is not necessari-
ly benign so it must always be studied. Among the 
more aggressive tumours of the uterus, for instance, 
there are the leiomyosarcomas (rare hysteroscopic di-
agnosis). They are rapidly metastatic but frequently 
asymptomatic [9]. Leiomyosarcomas, albeit rarely, 
can macroscopically affect the uterine cavity with a 
similar polypoid appearance or, if well differentiated, 
with characteristics much alike to a leiomyoma.
The Literature currently agrees on an ultrasound cut-
off of 4 mm for endometrial thickness, above which 
hysteroscopy should be performed. Conversely, data 
are still uncertain about the cut-off above which the 
risk of malignancy should be considered increased. 
The group of patients more exposed to endometri-
al hyperplasia and carcinoma are postmenopausal 
women, under treatment for ER+breast cancer and 
especially taking Tamoxifen, for which many stud-
ies propose a 5 to 10 mm endometrial thickness cut-
off for a suspect of malignancy [10, 11].  According 
to Perez-Medina, in fact, the endometrial atrophic 
pattern is the most common one during the first 
year of Tamoxifen therapy, occurring in 58.3% of 
patients [12]. The risk of endometrial cancer associ-
ated with the use of Tamoxifen was however reas-
sessed in a study of 1,119 patients, with 681 women 
being treated with this drug. It demonstrated that 
Tamoxifen does not seem to be associated with a 
higher rate of endometrial cancer in women with 
breast cancer, in comparison with women treated 
with aromatase inhibitors or without treatment [13]. 
Endometrial biopsy plays a central role in diagnosis; 
thanks to it, hysteroscopy gains the title of gold stan-
dard diagnostic test. Ultrasound, on the other hand, 
has a screening function that can suggest possible 
histological diagnoses through main and soft mark-
ers. The main goal of this study is to demonstrate the 
crucial role of hysteroscopy in comparison with ul-
trasonography in the diagnosis of the intracavitary 
uterine pathologies in postmenopausal patients with 
asymptomatic thickening [14]. For this purpose, the 
ultrasound observations were initially compared to 
the hysteroscopic and histopathological ones. What 
is described above aims at an early diagnosis of en-
dometrial cancer. In this sense, there are many open 
fields of research, especially in the context of bio-
markers. The applicability of relative telomere length 

(RTL) in cell-free DNA (cfDNA) as a tool for the ear-
ly diagnosis of endometrioid endometrial cancer is 
being evaluated. It turns out to be shorter in women 
with malignant pathology in its early stages. Its diag-
nostic performance seems, however, unsatisfactory 
for cancer progression, staging and grading [15].
At the same time, the research is looking for reli-
able pre-surgical staging methods, like associating 
hysteroscopy with imaging techniques. The inte-
gration of magnetic resonance imaging and hys-
teroscopic biopsies showed an elevated accuracy 
and high rates of sensitivity (85.0%) and specifici-
ty (88.5%) in identifying low-risk patients who do 
not need comprehensive surgical staging without 
receiving lymphadenectomy [16]. The involve-
ment of the lymph nodes is an important prognos-
tic index, although it has no therapeutic utility in 
the early stages [17]. Furthermore, the presence of 
glandular cells (GC), detected at the preoperative 
cervical-smear, might predict the occurrence of lo-
cal recurrence in endometrial cancer [18]. The diag-
nosis and treatment of endometrial cancer is still a 
research path to be followed and optimised. 

PATIENTS AND METHODS

The cross-sectional observational study was per-
formed at the Ultrasonography and Hysteroscopy 
Unit of the Gynaecology and Obstetrics Depart-
ment of the San Salvatore Hospital in L’Aquila 
from February 2019 to February 2020. The patients 
were recruited following the incidental findings 
emerged during gynaecological or other medical 
checks. Inclusion criteria were: 
• menopausal state (i.e., amenorrhoea for at least 

12 months); 
• endometrial thickening (> 4 mm) found in 

transvaginal ultrasound that required diagnos-
tic hysteroscopy with biopsy;

• absence of symptoms, particularly PMB.
For patients taking Tamoxifen and under treat-
ment for breast cancer included in the study, an 
endometrial line exceeding 5 mm of thickness in 
transvaginal ultrasound was considered as endo-
metrial thickening. Pre- or peri-menopausal pa-
tients, patients of childbearing age and patients 
with IUO (Internal Uterine Orifice) or EUO (Exter-
nal Uterine Orifice) stenosis were excluded from 
the study. Patients with cervical canal stenosis 
were excluded, since the diagnostic procedure re-
quired the execution of anaesthesia in the operat-
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ing room with mechanical dilation of the cervical 
canal. This practice did not match our idea of an 
outpatient hysteroscopic diagnosis. We believe this 
distinction is fundamental, because the outpatient 
procedure suggested a clinical examination expe-
rienced by the patient in full comfort. The patient 
must experience as little pain as possible in order 
to have excellent compliance during intrauterine 
exploration. This can be obtained by reducing the 
waiting time before hysteroscopy (usually less 
than 30 minutes) to stop the feelings of anxiety and 
fear that lead patients to a prejudiced attitude [19].
All the patients underwent check-up transvaginal 
ultrasound, without PMB, which showed the pres-
ence of asymptomatic endometrial thickening upon 
examination. For this purpose, a cut-off of 5 mm was 
established for the patients taking Tamoxifen and 
under treatment for breast cancer; a cut-off of 4 mm 
was established for all the other patients. A GE Vo-
luson E6 ultrasonograph (GE Medical System, Zipf, 
Austria) was used for the ultrasonography, carrying 
out the exam with the patient in lithotomy position 
and with empty bladder with a 5-9 MHz 2D trans-
vaginal probe. To measure the endometrial thick-
ness, a medial longitudinal scan of the uterus was 
obtained to visualize its full extension from the fun-
dus to the internal uterine orifice. In this scanning, 
we defined the endometrium thickness as the maxi-
mum thickness along the line that connects the prox-
imal to the distal myometrial-endometrial junction, 
perpendicular to the endometrial axis. In presence 
of intracavitary fluid, the thickness of the two indi-
vidual endometrium layers was calculated and then 
summed up. The homogeneity or the inhomogene-
ity of the endometrium was also taken into account, 
in an attempt to further demonstrate that finding 
a homogeneous endometrial thickening upon ul-
trasound examination cannot be associated with a 
higher suspicion of endometrial benign polyp. In 
fact, the comparison with the statistically analysed 
hysteroscopic and histopathological observations 
does not confirm this association. All the ultrasound 
exams were performed by the same operator. 
The patients underwent hysteroscopy upon signing 
informed consent. The exam was conducted in the 
clinic, without pharmacological premedication nor 
local anaesthesia. The hysteroscopy was performed 
using a compact hysteroscope, the CAMPO TRO-
PHYSCOPE (Karl Storz, Germany), with 2.9 mm lens, 
Hopkins 30° optic system, in continuous flow oper-
ating mode via an external jacket with an operating 
channel 5 Fr, a 175 W Xenon light source (Karl Storz), 

a digital endocamera connected to a screen monitor, 
and a 0.9% saline solution as a means for expanding 
the endocervix and the uterine cavity. Targeted bi-
opsies were also performed using operational tools 
5 Fr (grasping forceps, tenaculum forceps, crocodile 
forceps). For the patients with > 15 mm uterine neo-
formations (mainly polyps and myomas), the elec-
tion treatment of resectoscope in analgesia was pro-
grammed, in addition to performing the biopsy. For 
the purposes of the study, the hysteroscopic findings 
were divided in the following 8 categories: normal 
endometrium (endometrium which is not yet total-
ly atrophic), atrophic endometrium, single benign 
polyp, multiple polyps, myoma, focal hyperplasia, 
diffuse hyperplasia, and endometrial carcinoma. The 
so classified hysteroscopic samples were sent to the 
Pathological Anatomy Operating Unit of the San Sal-
vatore Hospital in L’Aquila and analysed according 
to the WHO (World Health Organization) criteria.
A preliminary statistical analysis was performed 
with the main goal of identifying the intracavitary 
pathology prevalent in this group of patients and ul-
timately underlining the prevalence rates of the be-
nign pathology compared to those of the malignant 
pathology. The non-parametric test of MacNemar 
and the simple and weighed Cohen’s Kappa Statis-
tic were used to assess the agreement between the 
two diagnostic tests, hysteroscopy and ultrasonog-
raphy, in the diagnosis of the intracavitary uterine 
pathologies. After identifying the lack of normality 
of the variable distributions by the Shapiro-Wilk 
test, the analysis of the non-parametric variance of 
Kruskal-Wallis with post-analysis according to Con-
over was used to assess the differences in the lesion 
thickness. The Roc analysis was used to seek a sta-
tistically valid cut-off for ultrasound thickness to 
correctly define a suspicion for both polyp and en-
dometrial carcinoma. Finally, the VPP, the VPN, the 
sensitivity, and the specificity of the hysteroscopy in 
predicting the risk of malignancy were identified.

RESULTS

An increase in endometrial thickness was ultra-
sonographically observed in 158 patients, but 53 
were symptomatic and thus were excluded. Only 
105 women were enrolled in the study, in compli-
ance with the inclusion the inclusion criteria. The 
patients were on average 63.3 years old (SD = 8.9), 
ranging from 46 to 83 years old. As for the ultra-
sound observations, out of the 105 patients in this 



Ital J Gynaecol Obstet  2023, 35, N.1

74

Asymptomatic postmenopausal endometrial thickening, what to think and do?

study, 49 exhibited non-homogeneous endometrial 
thickening and 56 exhibited homogeneous endo-
metrial thickening, corresponding to a percentage 
of 46.7% and 53.3% of cases, respectively. These ob-
servations were made in the light of homogeneous 
or non-homogeneous echogenicity. The hystero-
scopic exam of the 105 patients revealed different 
patterns: 10 patients (9.5%) exhibited a status of 
normal endometrium (i.e., an endometrium which 
is still not totally atrophic), 23 patients (21.9%) had 
atrophic endometrium, 52 patients (49.5%) had a 
single benign polyp, 9 patients (8.6%) had multiple 
polyps, 2 patients (1.9%) had myoma, 6 patients 
(5.7%) had focal hyperplasia, 1 patient (0.9%) had 
diffuse hyperplasia and 2 patients (1.9%) had en-
dometrial carcinoma (Figure 1). Atrophic endo-
metrium was defined as a non-vascularized, ho-
mogeneous, whitish-looking surface of the uterine 
lining, so thin that it is not easily scratched or sub-
ject to biopsy. The visual aspect of focal or diffuse 
hyperplasia is to be understood as an endometrial 
area with an inhomogeneous appearance (polyp-
oid or papillary), with abnormal vascularization, 
with glandular cysts or with anomalous architec-
ture of the glandular outlets. It was defined as dif-
fuse or focal if it involved the entire cavity or not.
The histopathological analysis, assumed as diag-
nosis of certainty, showed that the 105 patients in 
this study had normal endometrium in 8.6% of cas-
es, atrophic endometrium in 26.7% of cases, single 
benign polyp in 47.6% of cases, multiple polyps in 
8.6% of cases, myoma in 1.9% of cases, focal hyper-
plasia in 3.8% of cases, diffuse hyperplasia in 0.9% 
of cases and endometrial carcinoma in 1.9% of 
cases (Table 1). Considering the results, it is note-
worthy that, in this particular sample of totally as-
ymptomatic menopausal patients, the endometrial 
single benign polyp is by far the prevalent pathol-
ogy, with a percentage of 47.6% of cases. 
Within the 105 patients’ sample, all of the 10 women 
taking Tamoxifen and under therapy for breast can-
cer exhibited an inhomogeneous endometrial thick-
ening in the transvaginal ultrasound. For the same 
group of patients, the hysteroscopic exam showed 
normal endometrium in 5 cases (50%), multiple 
polyps in 2 cases (20%), focal hyperplasia in other 
2 cases (20%) and diffuse hyperplasia in one single 
case (10%). For this subcategory of patients, the his-
topathological analysis confirmed the hysteroscopic 
diagnosis in 100% of cases. A comparison between 
the ultrasound data with the hysteroscopic ones 
first and then with the histopathological ones was 

performed. This analysis was conducted with the 
assumption (frequently used in clinical practice) of 
associating the finding of a homogeneous thicken-
ing with the suspicion of polyp and the finding of 
an inhomogeneous thickening with the suspicion of 
all the other pathologies except polyp. For this pur-
pose, the test of McNemar was used to compare the 
ultrasound data with the hysteroscopic ones first 
and then with the histopathological ones. In both 
comparisons, the results of the test were not statisti-
cally significant (p = 0.439, p = 0.599, respectively). 
The Cohen’s Kappa Statistic was then used to assess 
the agreement between the results of the compared 
diagnostic tests. The negative value of the simple 
kappa, both in the ultrasonography/hysteroscopy 
comparison (-0.1041; 95%CI -0.294 to 0.086) and in 
the ultrasonography/histopathology comparison 
(-0.1392, 95%CI -0.328 to 0.0491), suggests that the 
agreement between the variables in both tests is 
“worse than chance”, in a non-statistically signifi-
cant way (Figure 2a,b). 

Figure 1. Study population and distribution of pathologies diagnosed on 
histological examination.
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This implies that it is not statistically valid to give a 
direct association with the suspicion of polyp to the 
homogeneity data of the endometrial thickening, as 
well as the ascription of a direct association of all the 
other suspicions except polyp with a non-homoge-
neous thickening cannot be considered statistically 

valid. Within the ultrasound area, the Kruskal-Wallis 
non-parametric test was performed, in an attempt to 
compare the medians of the endometrial ultrasound 
thickness values for each type of intracavitary uter-
ine pathology later identified by histopathology. The 
value of p = 0.000909 means that the differences in 
the ultrasound thickness between all the later histo-
pathologically-diagnosed pathologies proved to be 
statistically significant (Table 2). We then identified 
the differences among the types of pathologies by 
performing a post-hoc Conover test (Table 3). 
In an attempt to identify a cut-off of endometrial 
thickening with a greater confidence in suspecting 
a polyp, we tried to draw a ROC curve. However, 
it provided discouraging results in that the Area 
Under the Curve (AUC) was 0.611 (p = 0.045). 
Therefore, we can infer that the value we obtained 
in this case has a limited diagnostic validity. Nev-
ertheless, the performed ROC analysis shows that 
the best cut-off for suspected polyp in ultrasonog-
raphy is ≤ 6 mm, with a sensitivity of just 66.0% 
and a specificity of just 58.18% (Figure 3). 
One of the main goals of the study was to statis-
tically demonstrate the almost perfect correspon-
dence of the hysteroscopic diagnosis with the his-
topathological diagnosis performed on the tissue 
sample collected by targeted biopsy. The non-di-
chotomous qualitative variables relative to the 
hysteroscopic findings and the histopathological 
findings were compared with the weighted Co-
hen’s Kappa statistic. The obtained weighted kap-
pa value of 0.9202 (95%CI 0.838; 1.000) shows the 
almost total agreement between the hysteroscopic 
and histopathological diagnosis, confirming that 
hysteroscopy, as a direct endoscopic exam of the 
uterine cavity, is the only valid exam in the diag-
nosis of the intracavitary pathologies, especially in 
asymptomatic postmenopausal patients (Figure 4). 
Part of our study attempted to identify a cut-off 
of ultrasound thickness effective for suspecting 
endometrial carcinoma – a crucial goal that has 

Figure 2. (a) Agreement test chart for ultrasound TV/hysteroscopy and (b) 
ultrasound TV/histopathology comparison. In the two graphs, the exact match 
area is dark blue. In both graphs, the dark blue areas are small. In each of the 
two concordance squares (dark blue), we note the area of the exact concordance 
between non-homogeneous thickening/no polyp and homogeneous thickening/
polyp. In light blue, on the other hand, the area of partial agreement between the 
compared methods is observed, which is larger than dark blue regions.

Table 1. Final histopathological diagnosis of the 105 patients in this study with asymptomatic endometrial thickening.
Histopathological diagnosis Frequency Percentage Cumulative frequency Cumulative percentage

Normal Endometrium 9 8.6 9 8.6

Atrophic Endometrium 28 26.7 37 35.3

Single benign polyp 50 47.6 87 82.9

Multiple polyps 9 8.6 96 91.5

Myoma 2 1.9 98 93.4

Focal hyperplasia 4 3.8 102 97.2

Diffuse hyperplasia 1 0.9 103 98.1

Endometrial carcinoma 2 1.9 105 100.00
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long been sought in literature and about which the 
results are still mixed, particularly for the totally 
asymptomatic patients. By the ROC analysis, an 8 
mm cut-off of ultrasound thickness was identified, 
above which the suspicion of endometrial carcino-
ma is strongly solid (Figure 5). 

The same analysis resulted in an AUC of 0.867 
(95%CI 0.786-0.925) and a P-value = 0.001. There-
fore, the 8 mm cut-off proved to have a specificity of 
84.47% and a sensitivity of 100%. We also assessed 
the effectiveness of the hysteroscopy in predicting 
the malignancy of the lesion from a statistical point 

Table 2. Results of the Kruskal-Wallis test. 
Histopathological diagnosis Frequency Minimum thickness

(mm)
25th 

percentile
Median 75th 

percentile
Maximum thickness

(mm)

Normal Endometrium 9 4.5000 5.000 6.000 6.000 6.200

Atrophic Endometrium 28 4.2000 5.100 6.200 7.000 11.000

Single benign polyp 50 4.2000 5.000 6.000 7.500 15.000

Multiple polyps 9 6.0000 7.150 8.200 10.625 11.000

Myoma 2 8.0000 8.000 11.500 15.000 15.000

Focal hyperplasia 4 6.0000 6.600 7.700 8.550 8.900

Diffuse hyperplasia 1 8.0000 8.000 8.000 8.000 8.000

Endometrial carcinoma 2 8.2000 8.200 8.600 9.000 9.000

Frequency values, minimum and maximum ultrasound thickness, 25th and 75th percentile and median of thickness values for each of the intracavitary pathologies diagnosed by 
hysteroscopy and confirmed by histopathological analysis of the tissue sample. 

Table 3. Results of the post-hoc analysis of the Kruskal Wallys test according to Conover.
Histopathological diagnosis Frequency Statistically significant (P-value < 0.05) difference in thickness in comparison with

Normal endometrium 9 Multiple polyps, Myoma, Focal Hyperplasia, Endometrial Carcinoma

Atrophic endometrium 28 Multiple polyps, Myoma, Endometrial Carcinoma

Single benign polyp 50 Multiple polyps, Myoma, Endometrial Carcinoma

Multiple polyps 9 Normal endometrium, Atrophic endometrium, Single benign polyp

Myoma 2 Normal endometrium, Atrophic endometrium, Single benign polyp

Focal hyperplasia 4 Normal endometrium

Diffuse hyperplasia 1 Normal endometrium

Endometrial carcinoma 2 Normal endometrium, Atrophic endometrium, Single benign polyp

Figure 3. ROC curve for the ultrasound cut-off of the single benign polyp.

Figure 4. Agreement test chart for hysteroscopy/histopathology compar-
ison. Within each square of the agreement for each pathology, the dark blue 
area that represents the perfect correspondence of the hysteroscopic diagnosis 
with the histopathological one is noted. In light blue the infinitesimal area of 
partial correspondence, only present for some pathologies. 
0 = Normal endometrium, 1 = Atrophic endometrium, 2 = Isolated benign polyp,  
3 = Multiple polyps, 4 = Myoma, 5 = Focal hyperplasia, 6 = Diffuse hyperplasia,  
7 = Endometrial carcinoma.
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of view. We considered pathologies representing the 
risk of malignancy: focal hyperplasia, diffuse hyper-
plasia and, of course, endometrial carcinoma. Based 
on the prevalence of the pathologies at risk of ma-
lignancy in the sample (6.6%), which represents the 
pre-test probability, the hysteroscopy was found to 
have a positive predictive value (PPV) of 100% and 
a negative predictive value (NPV) of 97.952%, with 
a specificity of 100% and a sensitivity of 77.78%. 
These high values demonstrate that hysteroscopy 
is an extremely valuable diagnostic examination in 
identifying the risk of malignancy of an endometrial 
lesion, as also demonstrated by the AUC value of 
0.889 for the test validity.

DISCUSSION

We demonstrated that when the thickening in 
transvaginal ultrasound is identified during a rou-
tine check-up in asymptomatic postmenopausal 
women, there is a minor probability of finding a 
malignant pathology in subsequent diagnostic 
tests, i.e., hysteroscopy and histopathological anal-
ysis on the biopsy tissue sample. It is noteworthy 
that we found a malignant pathology or a high 
risk of preneoplastic lesions only in 6.6% of the 
patients’ sample. The histopathological analysis, 
considered as a diagnosis of certainty, recognized 
only 4 cases of focal hyperplasia, 1 case of diffuse 
hyperplasia and 2 cases of endometrial carcinoma. 
Among the 105 patients in this study, we mostly 

found benign pathologies, even in the 10 asymp-
tomatic patients taking Tamoxifen for mammary 
carcinoma. The most prevalent pathology in the 
sample of this study was the single benign polyp, 
with 50 cases and a percentage of 47.6%. This is a 
notable result, since it is in agreement with most of 
the literature reports on asymptomatic postmeno-
pausal patients, where it is largely demonstrated 
that the benign pathology, and in particular the 
polyp, is prevalent, compared with the malignant 
pathology.  In the area of ultrasound examination, 
we attempted to assess if the homogeneity of the 
endometrium could be the decisive characteristic 
for suspecting an endometrial polyp with more 
confidence, in absence of any other elements, ex-
cept for an endometrial thickening > 4 mm. The 
comparison between ultrasonography and hys-
teroscopy first and then between ultrasonography 
and histopathology did not provide statistically 
valid results on this issue. In the presence of only 
endometrial thickening in postmenopausal no 
bleeding patients, without other ultrasound find-
ings that might raise the suspicion of polyp, the 
hysteroscopic exam is then crucial to assess which 
is the actual intracavitary uterine pathology. In the 
presence of homogeneous endometrial thickening, 
the ultrasonography cannot exclude all the rest of 
the pathologies other than polyp. Still using ultra-
sonography, in this study we could identify statisti-
cally significant differences in thickness among the 
various intracavitary uterine pathologies. From a 
clinical point of view, this result is particularly rele-
vant in discriminating between benign and malign 
pathologies when making a suspected diagnosis in 
ultrasonography, and in considering whether nec-
essary and urgent or not the subsequent hystero-
scopic and histopathological examinations may be. 
The ROC analysis, performed to identify a possible 
better thickness cut-off within which a suspect for 
polyp should be raised in ultrasonography, found 
a ≤ 6 mm thickness, with an AUC of 0.611, a sen-
sitivity of 66.0% and a specificity of only 58.18%. 
These results are statistically insufficient to state 
with certainty the suspicion of polyp upon ultraso-
nography based only on thickness measurements. 
Similarly, the same assessment is also not possible 
considering the homogeneity of the endometrium 
alone. Concerning the ROC analysis performed to 
obtain a cut-off value above which it would be pos-
sible to raise a more likely suspect of endometrial 
carcinoma, the analysis provided extremely valid 
results. The AUC of 0.867 and the P-value of 0.001 

Figure 5. ROC curve for the 8 mm cut-off of endometrial carcinoma.
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demonstrate how an 8 mm thickness cut-off turned 
out to have a specificity of 84.47% and a sensitivity 
of 100%. This study points out that in asymptom-
atic women with an endometrial thickness > 8 mm, 
the probability of diagnosing endometrial cancer is 
high, so it is necessary to consider the hysterosco-
py urgent, in order to obtain a diagnosis as early as 
possible. This statement is in agreement with the 
findings of Seckin et al. [20]. The cut-off obtained 
in our study (8 mm) is, on the other hand, lower 
than that declared in another scientific study, with 
a 9 times greater sample, in which it was fixed at 
11 mm [21]. In contrast to these numerical deter-
minations is the systematic review conducted by 
Breijer et al., which, despite the large number of 
studies analysed, could not define a certain cut-off 
due to the imprecision of the data reported in the 
literature and leaned towards cut-off values lower 
than 8 mm [22]. Changes of a few millimetres sig-
nificantly shift clinical practice. By decreasing the 
cut-off from 11 to 7 mm, the cancer detection rate 
would increase slightly (from 87% to 95%), but the 
false-positive rate would nearly quadruple (from 
0.25% to 0.90%) [8]. 
For all these reasons, it will be necessary to expand 
the sample analysed in our research with the aim 
of producing scientific material that is more reli-
able and more easily comparable with studies with 
larger samples. One limitation of the study is, in 
fact, the number of the patients in the sample. 
The main goal of the study was to analyse the ex-
tent of correlation between the hysteroscopic and 
histopathological diagnosis, performed on a tissue 
sample harvested by targeted biopsy. The analy-
ses performed on our 105 patients sample high-
light an almost perfect agreement between the two 
variables, demonstrating that hysteroscopy, being 
a direct endoscopic exam of the uterine cavity, al-
lows to perform a correct and reliable diagnosis in 
almost all cases, which will then be confirmed by 
pathological anatomy. 
It can be assumed that diagnostic improvements 
could result from the use of high-definition cam-
eras, but also from additional procedural methods 
such as using carbon dioxide for uterine disten-
sion. Carbon dioxide has the same refractive index 
as air, therefore provides clear images of the endo-
metrial cavity, making it an excellent endoscopic 
means for visualizing the uterine cavity. Its use re-
duces pain in patients and the time of the diagnos-
tic procedure, allowing the operator to act in the 
best possible conditions [23].

CONCLUSIONS

The results of this study don’t justify the use 
of endometrial thickness as a screening test for 
endometrial carcinoma and atypical endometri-
al hyperplasia in any asymptomatic postmeno-
pausal woman. Endometrial cancer is usually 
associated with vaginal bleeding and the risk of 
cancer is very low in women without symptoms. 
In asymptomatic women the index of suspicion 
for underlying cancer should be extremely high 
to warrant an invasive endometrial biopsy on 
the basis of imaging findings alone. The decision 
to perform a hysteroscopy with biopsy should 
therefore take into account the patient’s age, par-
ity, BMI and pathological and family anamnesis. 
Lowering the cut-off threshold of the endometrial 
thickness too much, on the other hand, is equiva-
lent to increasing the number of biopsies, most of 
which are superfluous, with a minimal advantage 
in terms of early diagnosis. No cut-off could ever 
guarantee 100% sensitivity and specificity, since 
any endometrial thickening is a potential tumour 
indicator, albeit with increasing probabilities. It 
is neither convenient nor strategic to exceed in 
diagnostic biopsies [8].
Within this study, we further demonstrated the 
effectiveness of hysteroscopy in predicting the 
risk of malignancy, considering for this point 
the hysteroscopic findings of focal hyperplasia, 
diffuse hyperplasia and endometrial carcinoma, 
and comparing them with the histopathological 
diagnosis. We found that the hysteroscopy has 
a positive predictive value (PPV) of 100% and 
a negative predictive value (NPV) of 97.952%, 
with a specificity of 100% and a sensitivity of 
77.78%. These values demonstrate that the hys-
teroscopy could be considered the gold stan-
dard for the diagnosis of malignant endometrial 
pathology or an endometrial condition at severe 
risk of malignancy, since it has a positive predic-
tive value of 100%, a negative predictive value 
around 90-100% and very high values of sensi-
tivity and specificity. 
Our study allows to obtain a great benefit on the 
planning of surgeries in medical practice. The 
hysteroscopic patterns that suggest a malignant 
pathology allow to guide patients, especially 
asymptomatic ones, early on to the presurgical 
path, thus saving time, while waiting for the 
validating histological report in a more rapid 
regime. 
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ABSTRACT

Objective. One of the prerequisites for successful pregnancy outcome is the 
endometrial thickness. In subfertile patients undergoing IVF treatment, the 
minimum endometrial thickness is presumed to be approximately 7 mm or 
more prior to embryo transfer. For the treatment of a refractory endometrium, 
instillation of platelet rich plasma in the subendometrial region via hysteros-
copy is a newer technique. This study is conducted to evaluate the effective-
ness of PRP treatment in cases of thin endometrium.
Materials and Methods.  Review of various articles on hysteroscopic instilla-
tion of platelet rich plasma was undertaken by searching in the data bases like 
PubMed, Scopus, EMBASE, Web of Science, Science direct, etc. The studies 
describing platelet rich plasma instillation and its different techniques includ-
ing efficacy and their role in achieving clinical pregnancy were included in the 
present study. We searched studies from January 2000 to January 2022.
Results. Here, in the previous studies, we saw promising results with hystero-
scopic Platelet rich plasma instillation in infertile women.
Conclusions. Autologous platelet rich plasma instillation is not associated 
with any side effects as it is derived from patients own blood. Also, it is cost 
effective, less invasive, easily available as well as feasible for the specialist.

Key words 
Platelet rich plasma; hysteroscopy; PRP in-
stillation.

INTRODUCTION AND BACKGROUND

A functional embryo, a receptive endometrium and 
a synchronized interaction between blastocyst and 
endometrium are the prerequisite for the successful 
implantation [1]. Natural endometrial cycle com-
prises of three sequential phases Proliferative phase, 
secretory phase and menstrual phase [2]. During 
the “window of implantation” phase that lasts for 
few days post-ovulation, the endometrium under-
goes proliferation and increases in its thickness and 
becomes responsive to progesterone, which is es-
sential for the attachment, invasion and finally im-

plantation of the embryo [2]. For embryo transfer 
the minimum endometrial thickness is presumed to 
be approximately 7 mm or more [3-5]. An import-
ant factor in implantation failure is considered to 
be a thin endometrium [6-8] due to high blood flow 
impedance of radial arteries of the uterine vessels, 
reduced epithelial growth, lower vascular develop-
ment, and poor expression of vascular endothelial 
growth factor (VEGF) [9]. Several mechanisms have 
been proposed to explain the underlying patho-
physiology of thin endometrium. Intrauterine adhe-
sions, ovarian stimulation with clomiphene citrate 
(CC), as well as prolonged use of progesterone [10], 
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or combined oral contraceptive pills have been asso-
ciated with thin endometrium [11-13].
Several therapeutic approaches have been studied 
in the past which includes low-dose aspirin, pent-
oxifylline, tocopherol, l-arginine, vaginal silde-
nafil, extended estrogen, gonadotropin therapy, 
low-dose hCG, tamoxifen, acupuncture and neuro-
muscular electric stimulation, intrauterine G-CSF, 
and stem cell therapy [14]. A derivative of fresh 
whole blood enriched with platelets autologous 
to plasma is known as Platelet rich plasma (PRP). 
PRP is considered to increase the receptivity of the 
endometrium via increasing vascularization, cell 
proliferation, anti-inflammatory properties and 
the reduced fibrosis, due to growth factors, pep-
tides, and cytokines present in PRP [15, 16]. For the 
treatment of a refractory endometrium, instillation 
of PRP in the subendometrial region via hysteros-
copy is a newer technique. In this study we will re-
view various articles on PRP instillation in cases of 
infertility having thin endometrium. The rationale 
behind this study is to understand the processes 
behind thin endometrium and focussing on its 
management with PRP which is a newer technique 
so that we can help women having subfertility and 
IVF failures due to this cause.

AIMS AND OBJECTIVE

First, to study the effect of PRP instillation on en-
dometrial thickness, second, to review the effect on 
pregnancy outcomes in patients undergoing PRP 
instillation.

MATERIALS AND METHODS

A non-systematic review of various articles on 
hysteroscopic instillation of PRP was undertak-
en by searching in the data bases like PubMed, 
Scopus, EMBASE, Web of Science, Science direct, 
etc. The studies describing PRP instillation and 
its different techniques including efficacy and 
their role in achieving clinical pregnancy were 
included in the present study. We searched stud-
ies from January 2000 to January 2022. The search 
strategy included keywords such as Platelet rich 
plasma, PRP, infertility, gynaecology, endometri-
um thickness, IVF, Recurrent implantation fail-
ure (RIF), hysteroscopic instillation, intrauterine 
infusion, etc. 

DISCUSSION

In most of the studies the patient profile consists of 
history of repeated implantation failure (RIF), thin 
endometrium, intra uterine adhesion (IUA) [17] 
and chronic endometritis (CE), the PRP treatment 
is tried as no effective treatment is yet available for 
such cases [18-23]. It is shown that intrauterine PRP 
infusion gives successful reproductive outcomes, 
increases the thickness of endometrium and suc-
cessful pregnancy outcomes thus can be used in 
various endometrial preparation protocols [18-23]. 
PRP increases the endometrial receptivity via in-
creasing vascularity, cell proliferation and reduces 
fibrosis and inflammation due to various growth 
factors, peptides, and cytokines present in it [15, 16].
PRP is made by taking blood from peripheral veins, 
it is rich in various growth factors like platelet-de-
rived growth factor (PDGF), epidermal growth 
factor (EGF), transforming growth factor (TGF), 
VEGF, and cytokines which influences prolifera-
tion and growth of the endometrium [24].
Table 1 shows various studies done on PRP treat-
ment in infertile cases and their outcomes. Zamani-
yan et al. conducted a study in Iran in a group of 98 
women with RIF which showed positive clinical 
pregnancy outcomes with intrauterine infusion of 
PRP; significant higher clinical pregnancy rate in 
PRP infusion group (48.3%) as compared with con-
trol group (23%) [18]. Similar results were shown in 
RCT done by Nazari et al. [19], where increased clinical 
and chemical pregnancy rates were observed in PRP 
group in comparison to control group (PRP infusion 
group vs control group: 45% vs 17% and 53% vs 27%, 
respectively). Mehrafza et al. [20] in their study done 
on group of 123 women showed comparison be-
tween the outcome of PRP infusion with granulocyte 
colony stimulating factor(G-CSF) systemic injection 
and they showed significantly increased pregnancy 
outcomes with intrauterine infusion of PRP in con-
trast to systemic administration of G-CSF.
Eftekhar et al. [21], in their study on a group of 83 
women, which included 40 cases and 43 controls, 
to the case group were given PRP infusion and in 
the control group the embryo transfer was done 
without PRP infusion. The endometrial lining of 
the patients with PRP treatment increased sig-
nificantly as compared to the controls (p = 0.001). 
The per-cycle clinical pregnancy rate was high-
er in the PRP group (32.5%) as compared to the 
control group (14%), but was not significant (p = 
0.044) [14].  Zadehmodarres et al., in their study on 
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10 patients infused 0.5 ml of PRP with IUI catheter, 
showed 40% clinical pregnancy rate [22]. Another 
cross sectional study conducted by Agarwal et al. 
[23], where they injected 4 ml PRP under hystero-
scopic guidance in subendometrial junction using 
ovum pickup needle, among 32 primary and sec-
ondary infertility women showed improved ET 
in 24 patients and clinical pregnancy in 10 women 
and chemical pregnancy in 2 women. The studies 
conducted by Wang X et al. [25], Tandulwadkar et 
al. [26] and Molina et al. [20] stated that the use of 
autologous PRP shows promising outcomes in the 
form of endometrium thickness and diverse preg-
nancy tests [25-27]. A meta-analysis done by Male-
ki et al. stated that the administered PRP at a dose 
range of 0.5-1 ml was more efficacious than those 
delivered PRP at the doses deviated from this range 
(≤ 0.5 ml and ≥ 1 ml) [28].
Kaur et al. in their study on 98 patients with history 
of one previous FET failure with endometrium 7 
mm or more in thickness and divided them into the 
control group and the intervention group (intra-
uterine infusion of 0.3-0.4 ml of PRP). There was no 
increased pregnancy rate in the intervention group 
[29]. Therefore, the dose of the PRP used may have 
an important role to play in the outcomes.

CONCLUSIONS

The thin endometrium is a nightmare for an ART spe-
cialist as it pauses challenges in embryo transfer and 
successful pregnancy outcome. Here, in the previous 
studies, we saw promising results with hysteroscopic 

PRP instillation in infertile women. Autologous PRP in-
stillation is not associated with any side effects as PRP 
is derived from patients own blood. Also, it is cost ef-
fective, less invasive, easily available as well as feasible 
for the specialist. Further randomised trials are need-
ed for creating guidelines for the clinicians around the 
world. Additionally, we need standardised PRP prepa-
ration technique and also the precise indication of the 
PRP treatment needs to be published for its utility.
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Table 1. Various studies on PRP instillation and their outcomes.
Study Type of study Number of patients Method Outcome 

Zamaniyan et al. [18] Case control study 98 women with RIF 0.5 ml intrauterine PRP infusion 48 
hours prior to embryo transfer

Significant higher clinical pregnancy rate 
in PRP infusion group (48.3%)

Nazari et al. [19] RCT 138 Intrauterine PRP infusion 
group vs control group

Increased clinical and chemical pregnancy 
rate in PRP group compared to controls

Mehrafza et al. [20] Retrospective 
cohort study

123 Compared the effect of intraute-
rine infusion of PRP with systemic 
administration of granulocyte co-

lony stimulating factor (G-CSF)

PRP more effective as compared to GCSF 
in RIF patients

Eftekhar et al. [21] RCT 83 (40 patient, 43 
control)

0.5-1.0 ml intrauterine PRP infu-
sion on the 13th day of HRT cycle

ET increased in patients as compared to 
control 

Clinical pregnancy: same in 2 groups

Zadehmodarres et al. [22] Prospective cohort 
study

10 Intrauterine infusion of 0.5 ml of 
PRP with the IUI catheter 

Clinical pregnancy: 4

Agarwal et al. [23] Cross sectional 32 
Secondary inferti-

lity: 8 
Primary infertility: 24

Under hysteroscopic guidance 4 
ml of PRP was injected into the su-
bendometrial region using ovum 

pickup needle (1.0 ml in each wall) 

Improved ET 24 patients 
Clinical pregnancy: 10 
Chemical pregnancy: 2
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ABSTRACT

Objective. Nausea and vomiting in pregnancy are two of the most prevalent 
symptoms and may have an unfavourable effect on a pregnant’s daily life. 
The aim of this systematic review was to identify studies which assessed the 
risk of socio-demographic factors for nausea and vomiting in pregnancy. 
Materials and Methods. This study was conducted according to the PRISMA 
guidelines, and the PubMed, Scopus, and Google Scholar databases were re-
viewed. The Newcastle-Ottawa Scale (NOS) for non-randomized studies for 
the assessment of the studies’ quality was used. The socio-demographic risk 
factors reviewed were age, educational level, income, employment, marital 
status, alcohol intake and smoking.
Results. Finally, 718 articles were found, of which 13 matched the eligibility 
criteria. The studies’ sample sizes varied from 116 to 81,486 participants. The 
findings showed that results are conflicting for the majority of the risk vari-
ables studied. The majority of the studies did not identified age, education-
al level and alcohol consumption as risk factors for nausea and vomiting in 
pregnancy. The relationship between income, employment and marital status, 
smoking and nausea and vomiting in pregnancy remains ambiguous because 
of the existence of conflicting conclusions. 
Conclusions. The emergence of nausea and vomiting in pregnancy is influ-
enced by socio-demographic variables. Obstetric health care providers should 
be conscious of several socio-demographic characteristics which may act as 
risk factors for the occurrence of nausea and vomiting in pregnancy and they 
should use a holistic and sensitive approach to identify pregnant women who 
might have greater risks to experience these symptoms.

Key words 
Socio-demographic; nausea; pregnancy; risk 
factors; vomiting.

INTRODUCTION

During pregnancy, nausea and vomiting (NVP) are 
two of the most prevalent symptoms, affecting 35-
91% of pregnancies [1]. While, according to a recent 
systematic review, these percentages ranges to 50-

90% of all pregnant women [2]. Previous studies 
have also reported that the prevalence rate for nau-
sea is 50-80% and for vomiting and retching is 50% 
[3]. NVP frequently starts at the beginning of the 
first trimester (6-8 weeks) and usually diminishes at 
16-20 weeks of gestation [4]. The most severe form 
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of NVP, hyperemesis gravidarum, looks to be on the 
far side of the spectrum of NVP [5, 6] and affects 
about 0.3-3% of pregnancies [3]. Hyperemesis grav-
idarum is the most prevalent reason for hospitaliza-
tion in the first trimester of pregnancy [6, 7] because 
of a severe weight loss and dehydration [6, 8]. 
The cause of NVP is uncertain and inadequate-
ly comprehended. Several hypotheses have been 
suggested and it is considered to involve a num-
ber of factors such as a hormonal stimulus, evolu-
tionary adaptation, and psychological predisposi-
tion [2, 6, 9, 10]. According to a study, the levels of 
human chorionic gonadotropin and estrogen are 
responsible since they coincide with the peak of 
symptoms of nausea and vomiting [11, 12]. The 
severity of NVP is linked to a worse quality of life 
and negative consequences on numerous aspects 
of daily life, social and professional functioning 
[13, 14, 15] as well as to birth outcomes [11, 16]. 
Because of its frequency, it is possible to be under-
estimated by obstetric care providers, and to that 
may contribute a woman’s perception of the se-
verity of her symptoms. Early detection and treat-
ment of NVP may contribute to the avoidance of 
the development of hyperemesis gravidarum [6] 
and of more serious problems, such as hospital-
ization [6, 17]. 
Although the cause of NVP is doubtful, risk fac-
tors for it have aroused the research interest of 
the scientific community. Definite answers are 
still being sought around the question of whether 
socio-demographic characteristics can act as risk 
factors for NVP and furthermore which of them 
can actually be considered as risk factors for the 
occurrence of it. The recognizing and studying 
NVP’s socio-demographic risk factors can be an 
effective step in the identification of women at 
risk. Moreover, adequate knowledge of the so-
cio-demographic risk factors for NVP is essential 
for the planning of effective strategies focusing 
on supporting these pregnants. Therefore, the 
present study aimed to systematically review and 
identify studies which assessed the risk of so-
cio-demographic factors for NVP. 

METHODS

The PRISMA statement’s (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) 
guidelines were followed in conducting this sys-
tematic review [18]. 

Eligibility criteria

Only cohorts and case controls, peer-reviewed, in 
English-language published studies between the 
years 2000 and 2020 were considered, with no lim-
itations on geographic area. We considered studies 
that described or reported any diagnostic criteria 
for NVP and with samples not having hyperemesis 
gravidarum. The primary or one of the outcomes 
of the studies had to be the assessment of risk so-
cio-demographic factors for NVP (i.e., age, educa-
tion level, income, employment and marital status, 
alcohol intake and smoking). Studies were exclud-
ed if they were unrelated to the study’s goal and if 
they were not cohorts or case controls studies. 

Search strategy

Studies were identified by searching in PubMed, 
Scopus, and Google Scholar databases, and this 
search has been completed in December 2021. 
Searched terms and filters were used for each da-
tabase. Table 1 summarizes the databases search 
strategy.

Study selection

The titles and abstracts of possibly relevant studies 
were separately assessed by the two researchers 
(V.P., D.A.) according to eligibility and exclusion 
criteria. The full texts of selected studies were re-
trieved for additional assessment. Consensus was 
used to resolve disagreements among reviewers.

Data extraction

The two authors (V.P., D.A.) worked individually 
to extract data from relevant studies using a pre-
made piloted extraction template. Each study’s 
data extraction was comprised: first author, year of 
publication, location of study, type of study, sam-
ple size and results given in terms of frequencies 
percent, OR (unadjusted or adjusted), 95%CIs and 
P-values when accessible.

Quality assessment

The authors (V.P., D.A.) assessed the quality of the 
included articles by using Newcastle Ottawa Scale 
(NOS) for non-randomized studies [19]. The NOS 
checklist evaluates studies in three areas based on 
their quality: selection of the study groups; compa-
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rability of the groups; and ascertainment of either 
the exposure or outcome of interest for case-con-
trol or cohort studies, respectively. The NOS “star 
system” has a minimum score of 0 and a maximum 
score of 9. We gave the studies a star rating based 
on their quality; low ratings imply low quality and 
a significant risk of bias. Studies with a score of less 
than six stars were deemed low-quality, those with 
a score of six to seven stars were deemed moder-
ate-quality, and those with a score of seven stars or 
more were deemed high-quality.

Table 1. Databases search strategy.
Database Key words Filters

PubMed (nausea) AND (vomiting) 
AND (pregnancy) AND (risk factors)

Humans
English
Female

Adult: +19 years
From: 2000-2020

Scopus nausea AND vomiting 
AND pregnancy AND risk 

AND factors

From: 2000-2020
English

Publication Stage: final

Google Scholar nausea AND vomiting 
AND pregnancy AND risk factors 2000-2020

RESULTS

A systematic search resulted in the identification 
of 718 studies. After removing duplicates (n = 127), 
the remaining 591 studies were screened. After ex-
clusions with reasons (i.e., title, abstract, full-text, 
review articles, and not English-language papers), 
13 full-text studies remained to be assessed and all 
of them were included in this systematic review. 
The Prisma flow diagram of the selection process 
is shown in Figure 1.

Figure 1. PRISMA flow diagram showing the selection process for the studies inclusion.
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Table 2. Characteristics of the studies included in the systematic review of sociodemographic risk factors for NVP.
First Author, 
(Year), 
Country

Type of 
study

Sample size Main results NOS
Quality 

score
Weigel et al. 
(2000), USA 
[20]

Cohort study n = 1,000 Age: Maternal age was not associated with the risk for developing NVP
Education: NVP was more common in women who had < 6 years of education

Nausea: < 6 years: Adj OR 1.32, 95%CI 1.03-1.60
≥ 6 years: Adj OR 1

Vomiting: < 6 years: Adj OR 1.47, 95%CI 1.20-1.74
≥ 6 years: Adj OR 1

Employment: Vomiting but not nausea was more frequent in women who were white collars or profes-
sionals

Vomiting: white collars or professionals:  Adj OR 1.55, 95%CI 1.15-1.95
Housewife: Adj OR  1

Blue collar: Adj OR 0.86, 95%CI 0.63-1.10
Nausea: white collars or professionals:   Adj OR 1.26, 95%CI 0.85-1.67

Housewife: Adj OR 1
Blue collar: Adj OR 0.96, 95%CI 0.73-1.21

Marital status: NVP was more common in women who were involved in informal marriages
Nausea:

Common law union: Adj OR 1.31, 95%CI 1.09-1.53
Single: Adj OR  1

Legally married: Adj OR 0.84, 95%CI 0.62-1.06
Vomiting:

Common law union: Adj OR 1.36, 95%CI 1.15-1.57
Single: Adj OR  1

Legally married: Adj OR 0.81, 95%CI 0.59-1.02

7 moderate

Kallen et al. 
(2003), Sweden 
[21]

Cohort study n = 3,675
NVP group:  

n = 2,906
No NVP group:  

n = 769

Age: The major increase in risk for NVP has been identified in women aged younger than 25 years
age < 19: Adj OR 1.64, 95%CI 0.68-3.94

age 20-24: Adj OR 1.34, 95%CI 1.03-1.75
age 25-29: Adj OR 1.12, 95%CI 0.94-1.33
age 30-34: Adj OR 0.92, 95%CI 0.78-1.09
age 35-39: Adj OR 0.76, 95%CI 0.61-0.95
age 40 >: Adj OR 0.77, 95%CI 0.44-1.33

Employment: Women who worked outside home had a lower risk for NVP than housewives/women on 
maternity leave or who were unemployed

Working outside home: Adj OR1.00
Housewife or unemployed: Adj OR 2.86, 95%CI 1.49-5.46

Other/unknown (students and women who for reasons had leave of absence from work): Adj OR 2.02, 
95%CI 0.79-5.14

Smoking: Smokers before pregnancy had a lower risk for NVP
No smoking: Adj OR 1.00

< 10 cig./day: Adj OR 0.78, 95%CI 0.60-1.00
+10 cig./day: Adj  OR 0.70, 95%CI  0.55-0.88

5 low

Lindseth & Vari 
(2005), USA 
[22]

Cohort study n = 116 Age: Women who reported NVP were older (t = 2.4, p = 0 .02) than those not experiencing NVP
Education: No difference between the NVP group and the non NVP group (t = 0.47, p = ns)

Alcohol intake: Women with higher late NVP scores were found to be significantly more severe alcohol 
users (r = 0.26, p = 0.04) during their pregnancy

Smoking:  no significant difference between the groups

4 low

Louik et al. 
(2006), USA 
[23]

Case-control 
study

NVP group:  
n = 14,998

No NVP group:  
n = 7,489

Age: There was a strong inverse relationship between age and the risk of NVP. Compared with younger 
women, the adjusted OR for women 40 or older was lower (Adj OR 0.47, 95%CI 0.37-0.60)

Income: No difference in the incidence of NVP
< 10,000$/year: Adj OR 1.03, 95%CI 0.88-1.21 vs 10,000-45 000$/year: Adj OR 1.09, 95%CI 1.00 1.20

Employment: No difference in the incidence of NVP
Adj OR 1.05, 95%CI 0.98- 1.13

Education: There was a statistically significant elevation in risk among more educated women, but the 
difference was not substantial

12-15 years: Adj OR 1.09, 95%CI 1.01- 1.17 vs >15 years: Adj OR 1.11, 95%CI 1.03-1.21
Smoking: Women who smoked during pregnancy were significantly less likely to experience NVP than 
those who discontinued smoking or had never smoked, during pregnancy: Adj OR 0.80, 95%CI 0.74-

0.86 vs before pregnancy: Adj OR 1.06, 95%CI 0.98-1.13

5 low

Markl et 
al. (2008), 
Germany [24]

Cohort study n = 3,624 Age: No association between age and NVP was found,
Adj OR 0.97, 95%CI 0.94-0.99

Marital status: Being single raised the risk of NVP,
living with partner: Adj OR 1.00

living alone: Adj OR 1.49, 95%CI 1.24-1.79
Smoking: Smokers were less likely to have NVP than non-smokers,

smokers Adj OR 1
non-smokers Adj OR 2.03, 95%CI 1.02-4.05.

7 moderate
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First Author, 
(Year), 
Country

Type of 
study

Sample size Main results NOS
Quality 

score
Lacasse et al. 
(2009), Canada 
[25]

Cohort study n = 367
NVP group:  

n = 288
No NVP group: 

n = 79

Age: No association between age and NVP was found,
Adj OR 0.95, 95%CI 0.88-1.02

Income: Women with lower household income were more likely to have NVP in the 1st trimester of 
pregnancy

Less than 40000 CDN$/yr:  Adj OR 1
Between 40000 & 79999 CDN$/yr: Adj OR 0.35, 95%CI 0.13-0.93.

Employment: No association between employment status and NVP was found
Student/ not working: Adj OR 1

Working: Adj OR 0.56, 95%CI 0.22-1.42
Education: No association between education level and NVP was found

University completed: Adj OR 1
University not completed:  Adj OR 0.61, 95%CI 0.31-1.21

Marital status: Women living alone were more likely to have NVP in the 1st trimester of pregnancy, but 
with no statistical significance

With spouse or with someone (family or cotenant): Adj OR 1
Living alone: Adj OR 1.63, 95%CI 0.15-18.31

Alcohol intake: No association between alcohol and NVP was found,
Use of alcohol before pregnancy: Adj OR 1.13, 95%CI 0.50-2.54

Use of alcohol during 1st trimester: Adj OR 0.80, 95%CI 0.28-2.26
Smoking: Smokers during the 1st trimester were less likely to have NVP,  but with no statistical 

significance
Smoking before pregnancy: Adj OR 1.07, 95%CI 0.37-3.05

Smoking during 1st trimester: Adj OR 0.28, 95%CI 0.05-1.50

6 moderate

Chan et al. 
(2011), USA 
[26]

Cohort study NVP group:  
n = 1,274

No NVP group:  
n = 279

Age: No association between age groups and NVP was found
Age < 25: Adj OR 1.1, 95%CI 1.0-1.2

Age 25-29: Adj OR 1.0
Age 30-34: Adj OR 1.0, 95%CI 0.9-1.1
Age ≥ 35: Adj OR 0.8, 95%CI 0.7-0.9

Education: No association between education years and NVP was found
< 12 years: Adj OR 1.0, 95%CI 0.9- 1.1

≥12 to < 16 years: Adj OR 1.1, 95%CI 1.0-1.2
≥ 16 years: Adj OR 1.0

Marital status: No association between marital status and NVP was found
Married: Adj OR 1.0

Other: Adj OR 1.0, 95%CI 0.9-1.0
Alcohol intake: No association between alcohol use and NVP was found

Any: Adj OR 0.9, 95%CI 0.7-1.1
None: Adj OR  1.0

6 moderate

Naumann  et 
al. (2012), USA 
[27]

Cohort study NVP group:  
n = 2,174

No NVP group:  
n = 557

Age: Younger maternal age was found to be an independent risk factor for NVP
age 21-24: Adj OR 0.72, 95%CI 0.54- 0.97
age 25-29: Adj OR 0.73, 95%CI 0.54- 0.98
age 30-34: Adj OR 0.69, 95%CI 0.49-0.98
age 35-39: Adj OR 0.44, 95%CI 0.27- 0.72
age +40: Adj OR 0.18, 95%CI 0.05- 0.60

Alcohol intake: Any alcohol consumption during the 1st trimester was not significant predictor of NVP 
(NVP group vs no NVP group, p = 0.06)

5 low

Kramer et al. 
(2013), Canada 
[32]

Cohort study Early pregnan-
cy:  

n = 551
Late pregnan-

cy:  
n = 575

Employment: Not working women were twice as likely to report moderate and severe NVP in the early 
pregnancy

Moderate NVP-not working: Adj OR 2.16, 95%CI 1.28-3.65, p = 0.004
Severe NVP- not working: Adj OR 2.06, 95%CI 1.08-3.93, p = 0 .028

Smoking: NVP was less common or less severe at late pregnancy in women who smoked
Moderate NVP-smoking: Adj OR 0.57, 95%CI 0.22-1.49, p = 0.252
Severe NVP- smoking: Adj OR 0.24, 95%CI   0.11-0.52, p ≤ 0.001

5 low

Temming et 
al. (2014), USA 
[28]

Cohort study NVP group:  
n = 5,207

No NVP group:
n = 76,279

Age: Women reporting NVP were more likely to be younger
NVP group: Mean:26.8, SD: ± 5.1

No NVP group: Mean: 28.1, SD: ± 5.0, p ≤ 0.001
Marital status: Women reporting NVP were more likely to be single

Unmarried: 
NVP group: 25.7%

No NVP group: 19.0%
OR 1.47, 95%CI 1.38- 1.57, p ≤ 0.001

Smoking: Women reporting NVP were more likely to smoke
Smoking:

NVP group: 3.3%
No NVP group: 2.2%

OR 1.51, 95%CI 1.29- 1.78,
p ≤ 0.001.

6 moderate
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First Author, 
(Year), 
Country

Type of 
study

Sample size Main results NOS
Quality 

score
Choi et al. 
(2018), Korea 
[29]

Cohort study n = 472
NVP group:  

n = 381
No NVP group: 

n = 91

Age: No significant differences were observed between the  study groups
< 35 age

NVP group: n = 225 (59.1%)
No NVP group: n = 61 (67.0%)

≥ 35 age
NVP group: n = 156 (40.9%)

No NVP group: n= 30 (33.0%), p = 0.160
Marital status: No significant differences were observed between the study groups

Unmarried:
NVP group: n = 4 (1.0%)

No NVP group: n = 1 (1.1%)
Married:

NVP group: n = 377 (99.0%)
No NVP group: n = 90 (98.9%), p = 1.000

Employment: No significant differences were observed between the study groups
Unemployed:

NVP group: n = 156 (40.9%)
No NVP group: n = 43 (47.3%)

Employed:
NVP group: n = 225 (59.1%)

No NVP group: n = 48 (52.7%), p = 0.270
Education: No significant differences were observed between the study groups

Up to high school:
NVP group: n = 34 (8.9%)

No NVP group: n = 14 (15.4%)
College/university or higher
NVP group: n = 347 (91.1%)

No NVP group: n = 77 (84.6%), p = 0.067
Alcohol intake: Alcohol consumption was associated with decreased odds of NVP

No alcohol: Adj OR 1
Alcohol: Adj OR 0.36, 95%CI 0.14-0.93, p = 0.035

Smoking: Smoking was not associated with the NVP
No smoking: Adj OR  1

Smoking: Adj OR 2.69, 95%CI 0.26-28.01, p = 0.410

5 low

Ellilä et al. 
(2018),
Finland [30]

Cohort study n = 2,381
moderate NVP:  

n = 1,243
mild NVP: n 

= 700
severe NVP:  

n = 152
no NVP: n = 

286 

Age: No association between age and NVP was found
No NVP: OR 1

Mild NVP: OR 1, 95%CI  0.97-1.03
Moderate NVP: OR 0.99, 95%CI 0.96-1.02

Severe NVP: OR 0.97, 95%CI 0.93-1.01, p = 0.370
Marital status: No association between cohabited or single and NVP was found

No NVP: OR 1
Mild NVP: OR 1.55, 95%CI 0.70-3.4

Moderate NVP: OR 0.81, 95%CI 0.41-1.61
Severe NVP: OR 0.59, 95%CI 0.24-1.49, p = 0.078

Employment: Working status (working/not working) was not associated with the severity of NVP
No NVP: OR 1

Mild NVP: OR 1.19, 95%CI 0.79-1.78
Moderate NVP: OR 1.19, 95%CI 0.81-1.75

Severe NVP: OR 1.40, 95%CI 0.80-2.46, p = 0.684
Smoking: Smoking was not associated with the severity of NVP

No NVP: OR 1
Mild NVP: OR 0.74, 95%CI 0.50-1.09

Moderate NVP: OR 0.74, 95%CI 0.51-1.06
Severe NVP: OR 0.79, 95%CI 0.45-1.39, p = 0.387

6 moderate

Regodón et al. 
(2020), Nepal 
[31]

Cohort study 1st trimester:
NVP group:  

n = 731
No NVP group:  

n = 475
2nd trimester:

NVP group: n = 
1,137

No NVP group: 
n = 2,186

3rd trimester:
NVP group:  

n = 517
No NVP group:  

n = 2,884

Age: No association between mean age and NVP was found
NVP group: Mean: 22.5, SD: 4.7

No NVP group: Mean: 22.6, SD: 4.7
Education: Overall it was not observed significant differences between the proportions of groups

Literate:
NVP group: n = 1,027 (59.7%)

No NVP group: n = 1,076 (61.6%)
No education:

NVP group: n = 736 (42.8%)
No NVP group: n = 738 (42.3%)

When comparing women with symptoms vs without symptoms in the third trimester specifically, it 
was observed a statistically significant lower proportion of literate women in the symptomatic group 

(53.8% vs 62.4%, p ≤ 0.001)
Smoking: Overall it was not observed significant differences between the proportions of groups

NVP group: n = 70 (3.9%)
No NVP group: n = 76 (4.2%)

4 low
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Characteristics of the studies 

Twelve studies had a cohort design, and one study 
had a case control design. The included studies 
were published between 2000 and 2020. Six studies 
were conducted in the USA, two in Canada, one in 
Germany, one in Sweden, one in Nepal, one in Fin-
land and one in Korea. The sample size of the stud-
ies ranged between 116 and 81,486 participants. Six 
studies were of moderate quality and seven stud-
ies were of low quality. Table 2 shows the main 
features and characteristics of the included studies.

Age

The connection between age and NVP was studied 
in twelve studies [20-31]. The majority of the stud-
ies (7/12) did not identified age as a risk factor for 
NVP [20, 24-26, 29-31]. Younger women were more 
likely to experience NVP in the studies of Louik 
et al. [23], Naumann et al. [27], and Temming et al. 
[28]. These findings are in agreement with Kallen’s 
findings which showed that the major increase 
in risk occurred in women aged younger than 25 
years [21]. Lindseth and Vari found that women 
who experienced NVP were older than those with-
out NVP. However, the mean age of their sample 
was 26.3 years [22]. 

Income

Two studies examined the association between in-
come and NVP with contradicting results. Louik 
et al. reported in their study that the incidence of 
NVP did not differ noticeably between groups [23]. 
In contrast, Lacasse et al. found that women hav-
ing a lower family income (< 40,000 cdn$/y) were 
more likely to have NVP in the first trimester of 
pregnancy than women with higher household in-
come (between 40000 and 79,999 cdn$/y) [25]. 

Education

Seven studies investigated the link between educa-
tional level and NVP [20, 22, 23, 25, 26, 29, 31]. The 
level of education has not been found to be a risk 
factor for NVP in the studies of Lindseth and Vari 
[22], Louik et al. [23], Lacasse et al. [25], Chan et al. 
[26], Choi et al. [29], and Regodón et al. [31]. Louik 
et al. mentioned that though there was a statistical-
ly significant increase in risk among women hav-
ing higher educational level, the difference was not 

considerable, and they did not verify relationships 
between overall occurrence of NVP and low edu-
cational level [23]. In addition, Regodón et al. [31] 

reported that when comparing women with symp-
toms vs without symptoms in the third trimester, 
specifically, they observed a statistically significant 
lower proportion of literate women in the symp-
tomatic group. However, generally, there were no 
significant variations in the percentages of the cate-
gories [31]. Nevertheless, the findings of the study 
of Weigel et al. do not support the previous results. 
In their study nausea and vomiting were more 
common in women who had fewer than six years 
of formal schooling [20].

Employment status

The relationship between employment status and 
NVP was studied in seven studies [20, 21, 23, 25, 
29, 30, 32]. No association between employment 
status and NVP was found in the studies of Louik 
et al. [23], Lacasse et al. [25], and Choi et al. [29]. 
These results match those observed in the study of 
Ellilä et al. in which working status was not asso-
ciated with the severity of NVP [30]. As opposed 
to the above findings are those of Kallen et al. who 
found that women who worked outside the home 
had a lower risk for NVP than housewives/women 
on maternity leave or who were not working [21]. 
Similarly, Kramer et al. stated that women who 
were unemployed were twice as likely to report 
moderate and severe NVP in the first/early second 
trimester of pregnancy [32]. Interestingly, Weigel 
et al. demonstrated that vomiting but not nausea 
was more frequent in women who were employ-
ees earning higher salaries in average doing highly 
skilled work (white collar or professionals) [20]. 

Marital status

Overall seven studies looked into the relationship 
between marital status and NVP. Two of the studies 
did not find any association between of them [26, 
29] and one study found that marital status was not 
associated with the severity of NVP [30]. Opposite-
ly, Markl et al. observed that being single raised the 
risk of NVP, compared to women who lived with 
a partner [24]. Likewise, women reporting NVP 
were more likely to be unmarried in the study of 
Temming et al. [28]. In addition, Lacasse et al. stated 
that women living alone were more likely to have 
NVP in the first trimester of pregnancy, but there 
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was not a statistical significance [25]. Also, informal 
marriage retained its positive association with NVP 
according to the study of Weigel et al. [20].

Alcohol intake

Alcohol consumption as a possible risk factor for 
NVP, was examined by five studies. The majority 
of the studies (3/5) did not find any association be-
tween alcohol and NVP [25-27]. In the study of Choi 
et al. alcohol consumption was associated with de-
creased odds of NVP [29]. However, Lindseth and 
Vari demonstrated that women who experienced 
late NVP were found to have significantly more al-
cohol intakes during their pregnancy [22].

Smoking 

On the whole ten studies examined the association be-
tween smoking and NVP. Three of them did not find 
any association between smoking and NVP [22, 29, 31] 
and in another one smoking was not associated with 
the severity of NVP [30]. Four studies [21, 23, 24, 32] 
suggested that smokers were less likely to experience 
NVP than non-smokers. These findings are consistent 
with those of Lacasse et al. who found that smokers 
during the first trimester were less likely to have NVP, 
but with no statistical significance [25]. In contrary to 
the above results Temming et al. found that women re-
porting NVP were more likely to smoke [28]. 

DISCUSSION 

The purpose of this systematic review was to com-
pile the evidence from observational studies and 
synthesize it regarding the socio-demographic risk 
factors of NVP. The current systematic review’s re-
sults indicate that existing findings are contradic-
tory for the most of the risk factors examined.
The results of the most studies have failed to iden-
tify the age as a risk factor for the occurrence of 
NVP. However, studies have shown that younger 
women are more likely to experience NVP. The ex-
istence of conflicting findings makes it difficult to 
reach an absolute conclusion. It is not easy to ex-
plain why younger ages were associated with NVP, 
but perhaps we can assume that younger women 
cope with pregnancy in a more stressful way. Ac-
cording to the literature, the hormones involved in 
the stress response (e.g., cortisol) are positively re-
lated to the severity of nausea [33].

The findings of the current study cannot establish 
the generalizability of the association between in-
come and symptoms of NVP, due to the fact that 
only two studies examined the above mentioned 
association, and furthermore, they used different 
definitions of household income categories (i.e., 
cdn$/yr and $/yr). A comparative interpretation 
would be easier and clearer if the number of the 
studies were more extended, and the currency was 
the same. The educational level did not find to be 
a risk factor for NVP in the majority of the stud-
ies. Any possible pathway leading to a positive as-
sociation remains unclear. It is apparent from the 
above results that there are contradicting findings 
relatively the association between employment 
status and NVP. Although not all studies have 
shown that unemployment can be a risk factor for 
NVP, the fact that it was found to be positively re-
lated in some of them cannot be ignored. It is not 
easy to interpret the significance of this association 
without knowing how many women were unable 
to work as a result of the NVP or this was of their 
own choice. This finding suggests that psycholog-
ical variables may be important as well. The link 
between better health and consistent, high-quality 
work is well documented [34, 35]. It is not entirely 
definite whether marital status is a risk factor for 
NVP since there are findings that contradict each 
other. Single pregnant women may be more likely 
to experience nausea and vomiting, perhaps due 
to the existence of low social support or due to a 
stressful status affecting their health status [36]. 
For some pregnants, the absence of a partner may 
reflect financial and emotional insecurity which in 
turn it is possible to make them more fragile and 
vulnerable. Conflicting results exist regarding the 
link between alcohol consumption and NVP, thus 
making it difficult to determine whether alcohol is 
indeed a risk factor for NVP or not. Although the 
majority of the studies did not find any association 
between alcohol and NVP, there are studies with 
conflicting results. In one study alcohol use was 
linked with a lower risk of NVP [29], and in an-
other one woman who was shown late NVP was 
found to use considerably higher alcohol amounts 
during her pregnancy [22]. Some authors have 
considered that alcohol consumers women com-
pared to those of no consumers would be nausea 
or vomiting tolerant [29]. Another possible expla-
nation for this is that alcohol intake lowers the 
hormone levels of estradiol and of human chori-
onic gonadotropin, which in turn lower the risk of 
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developing NVP [37]. Unknown factors may lead 
to the above inconsistency between the studies of 
Lindseth and Vari [22] and Choi et al. [29]. The ex-
istence of inconsistencies among studies’ results 
regarding whether or not smoking is a risk factor 
for NVP, makes it complicated to find the answer. 
Interestingly, there are studies which demonstrat-
ed that smokers were less likely to experience 
NVP than non-smokers [21, 23, 24, 32]. These data 
support the protective effect of smoking against 
NVP and not that smoking may be a risk factor 
for NVP. Authors of previous studies have point-
ed out their suggestions on the subject. Kallen et 
al. hypothesized that “If NVP is an expression of 
a well-functioning placenta, the negative associa-
tion with smoking may be because of a negative 
effect of maternal smoking on early placenta de-
velopment” [21]. Also, the sense of odour [38] and 
taste [39] have been associated with increases in 
NVP and these senses may be decreased as a result 
of maternal smoking [32]. A variety of negative 
pregnancy outcomes have been associated with 
smoking during pregnancy, including placen-
tal abruption, miscarriage, stillbirth and preterm 
birth [40-42]. Health care professionals, and espe-
cially midwives, should encourage and support 
smoking cessation among all smoker pregnant 
women.
Interpretations regarding the presence of conflict 
findings might be described in part. The main rea-
son can be considered to be the lack of homogene-
ity among the studies. Differences in methodolog-
ical designs or the use of different NVP measures 
may have led to dissimilar conclusions. Further-
more, the samples’ features and the confounding 
variables taken into account in the statistical analy-
sis are also factors to consider. 
One of the study’s strengths is that it has been 
followed known recommendations (PRISMA) for 
systematic reviews of this type. In addition, it was 
used a reliable checklist for the assessment of the 
studies’ quality. The present systematic review 
considered seven risk factors and the two review-
ers worked separately based on predetermined 
criteria. The current review is limited by the lack 
of information in non-English papers and there-
fore some information might be missing. Another 
source of weakness that could have affected the 
findings is that solely three databases were used 
for the literature search. 
Summarizing, the present review doubtless pro-
vides proof that socio-demographic factors do play 

a role in the emergence of NVP. The majority of the 
studies did not identified age, level of education 
and alcohol consumption as a risk factor for NVP. 
The association between income, employment and 
marital status, smoking and NVP remains obscure 
since there are contradicting findings.

CONCLUSIONS

Nausea and vomiting in early pregnancy are 
common symptoms well-known to health care 
practitioners. Obstetricians, midwives and other 
health care providers should be conscious of sev-
eral socio-demographic characteristics may act 
as risk factors for the occurrence of NVP. There-
fore, they should be informed and up to date on 
the subject. Since there are conflicting research 
results more studies are needed. Future research 
will likely be able to bring to light answers by 
minimizing the divergences that already exist 
about socio-demographic risk factors for NVP. 
Furthermore, the findings of future research will 
add to the growing body of evidence indicating 
specific socio-demographic traits are indeed risk 
factors for NVP. More study data is needed by 
the scientific community in order to create sup-
portive techniques for pregnant women who are 
more likely to experience NVP. Until further un-
derstanding and verification through scientific 
data on which socio-demographic factors and to 
what extent they are indeed risk factors for NVP, 
health professionals should use a holistic and 
sensitive approach to identify pregnant women 
who may have greater probabilities to experience 
these symptoms.
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ABSTRACT

Objective. Rapidly increasing trend of caesarean sections in day-to-day ob-
stetric practice has increased the incidence of isthmocele. The present study 
aims to perform a literature review to give a comprehensive knowledge of 
isthmocele – a defect in the uterine wall due to previous caesarean section. 
Isthmocele is defined as an iatrogenic myometrial defect of the isthmocervical 
anterior uterine wall at the site of previous caesarean scar due to defective 
tissue healing.
Materials and Methods. A non-systematic review of various articles on isth-
mocele and its management techniques was undertaken by searching in the 
databases like PubMed, Scopus, EMBASE, web of science, science direct, etc. 
The studies describing about isthmocele and its different management tech-
niques were included in present study.
Results. Isthmocele has been studied in various aspects such as: risk factors, 
clinical symptoms, classification, diagnosis and different management op-
tions have been reported according to the actual literature data.
Conclusions. Cost effective diagnostic tool for isthmocele are transvaginal 
ultrasound and saline infusion sonography which are highly specific as well 
as sensitive. Treatment plan should be individualized depending upon the 
presenting symptoms like secondary infertility, size of the defect, and future 
conception plans. The small defects can be repaired minimal invasively with 
sparing techniques by hysteroscopy, and larger defects are managed by lapa-
roscopy, vaginal approach and combined hysteroscopy and laparoscopy.

Key words 
Isthmocele; caesarean scar defect; myometrial 
defect, niche.

INTRODUCTION

There has been a rising trend in overall caesare-
an delivery rates worldwide over the past three 
decades [1-3]. Uterine incisions given during 
caesarean sections usually heal without conse-
quences, but there are chances of various com-
plications in association with caesarean sections 
(CSs). Although rate of CS has been decreased 
lastly, but even if we try to decrease and keep 
the rate low (under 30%), still the number of per-

formed CS is increasing [4], and it has increased 
the concern regarding the short and long-term 
morbidity associated with caesarean scar defect, 
which is a new entity being described in liter-
ature [5]. Poidevin in 1961 first described cae-
sarean scar defect, also called isthmocele, niche, 
diverticulum or pouch as a wedge-shaped myo-
metrial defect in the anterior uterine wall due 
to defective tissue healing [6]. The radiological 
definition of Isthmocele is stated as a hypoechoic 
or anechoic, triangular area at caesarean scar site 
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with atleast 2 mm depth of indentations in the 
myometrium [7-9].
Various risk factors have been linked with the devel-
opment of the isthmocele, but only few risk factors 
are proven till date which includes multiple caesare-
an sections, retroflexed uterus and other factors like 
a lower position of caesarean section, incomplete clo-
sure of the hysterotomy, early adhesions of the uter-
ine wall and a genetic predisposition may also result 
in development of a niche [10, 11]. When caesarean 
section conducted in active labour, or when cervical 
dilation of more than 5 cm there are high chances of 
developing isthmocele. The single-layer myometrial 
closure as compared to double-layer closure appears 
to increase the risk of isthmocele development and is 
associated with smaller defects [7-12].
Majority of isthmoceles are asymptomatic and are 
incidentally diagnosed [13]. Symptoms such as ab-
normal uterine bleeding, postmenstrual spotting, 
dysmenorrhea, pelvic pain, and infertility have now 
been linked to isthmocele [7, 9, 14]. Various obstet-
ric complications like placenta accrete, placenta 
praevia, uterine rupture, scar dehiscence and ecto-
pic pregnancy in caesarean scar defects have been 
linked with isthmocele in the literature [15, 16]. In 
the literature there are no definitive criteria for the 
diagnosis of isthmocele [12, 15, 17]. Several imaging 
techniques such as sonohysterography, ultrasonog-
raphy, hysterography, hysteroscopy, and magnetic 
resonance imaging can be used to assess the anteri-
or uterine wall and diagnose isthmocele [18].
Management of isthmocele depends on its size, 
associated symptoms, infertility issues and preg-
nancy plans. Various management options include 
expectant or pharmacological treatment, surgical 
treatment that includes uterus sparing techniques 
such as hysteroscopic, laparoscopic, laparotomic, 
or transvaginal procedures limited to the defect 
site and even hysterectomy if needed [19].

AIMS AND OBJECTIVES

First, to review literature available on isthmocele and 
its symptomatology, second to assess current place of 
different management options for isthmocele.

MATERIALS AND METHODS

A non-systematic review of various articles on 
isthmocele and its management techniques was 

undertaken by searching in the databases like 
PubMed, Scopus, EMBASE, web of science, science 
direct etc. The studies describing about isthmocele 
and its different management techniques were in-
cluded in present study. We searched studies from 
2015 to 2022. The keywords used were isthmocele, 
niche, caesarean section defect, caesarean section 
scar, caesarean section diverticulum.

RESULTS AND DISCUSSION

Since the beginning, there have been several the-
ories on aetiology of isthmocele. The most widely 
accepted one is due to the inadequate healing of 
myometrium at caesarean scar site [20].
The other risk factors are as follows:
1. Hysterotomy closure technique: a double layer 

closure of uterine cavity decreases the incidence 
of isthmocele formation but this remains a de-
batable topic and no significant difference for 
niche formation is found with both single layer 
and double layer hysterotomy closure in a re-
cent metanalysis [21].
Locking sutures, no peritoneum closure leads 
to adhesion formation which leads to pull on 
the scar, endometrium sparing repairs not ap-
proaching the myometrium in its entire width 
and interrupted suturing techniques are vari-
ous factors linked with isthmocele development 
[10]. Abnormal healing may result from the use 
of a delayed absorbable suture along with isch-
emic technique of suturing [22].

2. Site of incision: when caesarean section is done 
in second stage of labour, the uterine incision is 
placed at a lower level than usual and increas-
es the chances of inadequate healing due to en-
trapment of cervical mucous glands in stitch 
line [23, 24].

3. Anatomy of uterus: in patients with retroflexed 
uterus, the caesarean scar remains at higher 
traction causing Isthmocele [23].

4. Number of caesarean sections: repeated caesare-
an sections associated with decreased perfusion 
of scar tissue, altered scar healing and progres-
sive thinning of the area leading to isthmocele 
formation [24].
According to the literature, isthmocele forma-
tion increases with repeated caesarean sections, 
after one, two and three caesarean sections 
chances of niche are 62%, 68.2% and 77.8% re-
spectively [24].
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Presence of an individual/genetic predisposi-
tion may influence isthmocele development via 
poor haemostasis, impaired wound healing, in-
flammation and adhesion formation [10].

Clinical features

Majority of isthmoceles are asymptomatic which 
are incidentally diagnosed on ultrasound [13].
1. Gynaecological presenting symptoms: around 

28.9% to 82% of patients with isthmocele will 
present with abnormal uterine bleeding (AUB) 
as the main symptom [7, 9, 22, 25]. Isthmocele 
defect appears as diverticulum or pouch which 
act as a reservoir for menstrual blood and also 
due to fibrotic tissue which is responsible for re-
duced contractility of the uterus culminates in 
delaying the drainage of the menstrual blood 
flow causing AUB [7, 26, 27]. Size of isthmocele 
is associated with postmenstrual bleeding or 
postmenstrual spotting which is more in pa-
tients with larger defects [14, 28]. Isthmocele 
is associated with dysmenorrhea and pelvic 
pain. Size of the isthmocele is correlated with 
dysmenorrhea, pelvic pain. Pelvic pain is due 
to inflammatory infiltration, fibrosis, anatomic 
disruption of lower uterine segment [14, 29].

2. Infertility: caesarean scar defects are also re-
sponsible for Infertility. The lower fertility rate 
might be due to the menstrual blood in that scar 
site diverticula, which affects the cervical mu-
cus, sperm motility and implantation [30, 31]. In 
isthmocele, residual menstrual blood responsi-
ble for chronic inflammation, which affects fer-
tility [15]. In 20% women who were undergoing 
IVF with isthmocele clinicians are facing diffi-
cult embryo transfer due to a distorted anato-
my, especially in a retroflexed uterus. In women 
with isthmocele there are higher chances of un-
successful IVF [32].

3. Obstetric complications: isthmocele is associat-
ed with placenta previa, adherent placenta, scar 
dehiscence, caesarean scar ectopic pregnancy 
and uterine rupture [16]. Overall rate of uterine 
rupture during pregnancy is less than 2%, but 
in larger defects, this risk may reach up to 5% 
[16]. Practically ultrasound assessment of scar 
thickness in of no use as a prognostic marker 
of uterine rupture [16, 33]. Caesarean scar ec-
topic pregnancy occurs when implantation of 
embryo in the myometrium of the scar defect 
which is rarest obstetric complication.

Classification of isthmocele

Depending on size of defect, authors classified 
large defect as a myometrial reduction of > 50% of 
the wall thickness or even > 80% by some authors 
[12, 28]. Residual myometrium (RM) < 2.2 mm by 
TVUS and < 2.5 mm by SHG comes under large 
defect [18].
Marotta et al. took the cut-off of residual myome-
trium < 3 mm as a large defect and RM ≥ 3 mm as 
a small defect for management of isthmocele [18].
Radiological diagnosis may be incidental or it can 
be associated with clinical symptoms. So, it can be 
classified as asymptomatic or symptomatic when 
presenting with symptoms such as AUB, infertility 
and pelvic pain [15]. Isthmocele was classified us-
ing ultrasound as follows: grade 1 ≤ 15 mm2; grade 
2 16-25 mm2; and grade 3 > 25 mm [34, 35].

Diagnosis of isthmocele

Diagnosis is done with the help of presenting 
symptoms along with a previous history of cae-
sarean section which is confirmed by radiological 
and hysteroscopic findings. As of now there are no 
specific guidelines for diagnostic techniques [12, 
15, 17].
1.  Ultrasonography: to evaluate the uterine wall 

integrity in nonpregnant patients, first and most 
commonly used method is transvaginal ultra-
sound (TVUS) [14, 18]. Transvaginal ultrasound 
is best done in early proliferative phase of men-
strual cycle to diagnose isthmocele, as it best 
shows the collection of menstrual blood within 
the isthmocele, which helps in easy identifica-
tion even without the need of saline or gel infu-
sion and there is minimal chance of pregnancy 
[12, 13, 36].
On transvaginal ultrasound, defect appears as 
an anechoic defect in the myometrium with the 
base communicating to the uterine cavity, or it 
appears as a deformity (wedge, shape, concav-
ity or sacculation) on the anterior isthmus [22, 
37].
Most common finding on transvaginal ultra-
sound is either “U” or “V” shaped notch. These 
defects may appear in different shapes such as 
a thin linear defect, focal saccular outpouching, 
unilateral or bilateral diverticula and fistula, 
and they can present in various sites such as the 
body of the uterus, lower uterine segment, up-
per endocervical canal and the isthmus [25].
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Naji used a method to evaluate isthmocele scar, 
which is most commonly used recently [38]. On 
ultrasound in both sagittal and transverse planes, 
evaluate the scar size, depth and residual myome-
trium thickness and measures the width of myo-
metrium above and below the defect and also 
calculated the ratio of residual myometrium and 
myometrium overlying the defect [18].
2.  Hysterosalpingogram (HSG): in 60 percent pa-

tients who underwent HSG, isthmocele is iden-
tified as an incidental finding as diverticula or 
thin linear defects at the lower uterine cavity 

but its limitation is it cannot measure the myo-
metrial thickness [39]. HSG may not clearly 
identify the defect especially if blood or mucus 
gets accumulated in the isthmocele [13].

3.  Sonohysterography: in this method, gel or saline 
is used as ultrasound contrast media to delineate 
defect. A study was done to compare transvagi-
nal ultrasound and sonohysterography showed 
that higher prevalence of isthmocele diagnosis 
with sonohysterography [56-84%] than trans-
vaginal ultrasound [24-70%] which requires in 
detail evaluation to find out whether it was an 
incidental finding or due to higher sensitivity 
of sonohysterography for isthmocele diagnosis 
[39].
Similar to saline instillation sonohysterography, 
gel instillation sonography (GIS) also showed 
higher prevalence (64.5%) than TVUS (49.6%) 
for isthmocele diagnosis [9]. Isthmocele defect 
appears larger and residual myometrium was 
smaller in both GIS and SIS when compared to 
TVUS [9]. Prevalence of isthmocele and defect 
size is more with SHG due to increased pressure 
inside uterus during gel or saline instillation 
which increase the defect size [12].

4.  Magnetic resonance imaging (MRI): on sagittal 
T2 weighed images, MRI is useful to delineate 
defect size, residual myometrium thickness, 
contents of pouch and surrounding pelvic area 
and it is a good modality to measure isthmocele, 
but limits its usage due to high cost and low 
availability. Nevertheless, residual myometri-
um thickness was almost same as assessed by 
TVS according to Marotta et al. [18].

5.  Diagnostic hysteroscopy: hysteroscopy is use-
ful for direct visualization of isthmocele and 
its confirmation [17, 22]. On hysteroscopy isth-
mocele appears as pouch or discontinuity of an-
terior uterine wall, but it is not useful to assess 
residual myometrium thickness (RMT) [40].

On hysteroscopy defect usually appears as a 
cavity with occasional double arch of fibrous 
tissue in the anterior wall of uterine isthmus or 
in the upper third of the cervical canal and base 
of defect is usually congested with inflammato-
ry signs, neovascularisation which is prone for 
contact bleeding. Thus, hysteroscopy is helpful 
in excluding differential diagnosis of abnormal 
uterine bleeding such as polyps and submuco-
sal fibroids [20]. The big disadvantage of hys-
teroscopy is that we cannot measure RMT with 
this method [40].

6.  Diagnostic laparoscopy: diagnostic laparoscopy 
is useful to assess the defect on outer surface 
which can be done along with hysteroscopy. To 
delineate defect accurately two light sources can 
be used, one full illumination light source from 
inside uterine cavity via hysteroscopy and one 
partially dimmed light source inside abdomen 
via laparoscopy [20].

7.  Intraoperative diagnosis: laparoscopic identifi-
cation of uterine niche is challenging especially 
if bladder is densely adherent to anterior uter-
ine wall. In such cases, authors used different 
techniques by combining both hysteroscopic 
and laparoscopic approach to detect the uterine 
niche [41]. When laparoscopy light source is put 
off along with simultaneous hysteroscopy light, 
source on so that light shines through the defect 
is known as Halloween sign or positive diapha-
noscopy or transillumination sign [42]. 
One of the techniques is using two indepen-
dent optical systems. Another new technique 
in uterine niche identification is by using fluo-
rescence-guided surgery with indigo cyanine 
green (ICG) application in which diluted indigo 
cyanine green solution is applied to the uterine 
cavity and this fluorescence can be detected eas-
ily by laparoscopic fluorescence guided vision 
without second optical system which is useful 
to do targeted resection [43].

Management options

Only done for symptomatic women coming with 
infertility issues post caesarean section, recurrent 
miscarriages, history of caesarean scar ectopic, 
AUB and post-menstrual spotting affecting quali-
ty of life. However, efficacy of treatment is yet to 
be ascertained. Routine repair of incidentally di-
agnosed asymptomatic niche is not recommended 
[13, 18].
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There are various treatment options ranging from 
clinical treatment with expectant or pharmacolog-
ical management, surgical management, and hys-
terectomy to sparing techniques such as hystero-
scopic, laparoscopic, laparotomic, or transvaginal 
procedures limited to the defect site [19].
Expectant treatment is an option for women with 
small isthmoceles (Residual Myometrium (RM) 
≥ 3 mm). However, in a randomized study done 
by Vervoort et al. [44] showed that as compared to 
expectant management, the hysteroscopic niche re-
section was found to be efficacious in reducing the 
symptoms in women coming with complaints of 
postmenstrual spotting and past history of caesar-
ean having small defects with residual myometri-
um of ≥ 3 mm thickness.
1.  Medical treatment: hormonal treatment helps in 

AUB for symptomatic relief. If pregnancy is not 
desired, oral contraceptives are suitable. LN-
GIUS was not found to be useful in decreasing 
menstrual length [45].
Thurmond et al. observed that clinical manage-
ment could not reduce symptoms in most of the 
subjects treated with oral contraceptives [26]. 
However, Tahara et al. stated that after three cy-
cles of oral contraceptives at a relatively higher 
doses gave positive results in treating intermen-
strual bleeding [46]. Despite the contrasting re-
sults, currently the first choice of management 
for symptomatic niche is the resection of the de-
fect because of its minimally invasive approach 
and good therapeutic results [17, 30, 47, 48].

2.  Uterine sparing surgical treatment: consider 
conservative surgical options after excluding 
other causes of presenting complaints. It in-
cludes either hysteroscopic resection or trans-
abdominal excision plus repair by laparotomy 
or laparoscopic or robotic or vaginal route [49].

3.  Hysteroscopic niche resection or isthmoplasty: 
hysteroscopic niche resection is the least inva-
sive which can be used for both diagnosis and 
treatment and it can be done even as office pro-
cedure [49, 50].
Hysteroscopic niche resection is useful when 
residual myometrium thickness is good enough 
to withstand resection and it should be suffi-
cient enough to prevent complications such as 
perforation, bladder damage during surgery, 
uterine tear during future pregnancy. There is 
no universal cut-off for the optimal residual 
myometrium thickness to proceed with hys-
teroscopic resection. Residual myometrium 

thickness more than 2 mm suggested, as has a 
measurement above 2.5 mm, but most of them 
accepted cut-off of more than 3 mm [19, 51, 52].
Theoretically, the minimal RMT thickness nec-
essary can be calculated using two variables: 
the minimum thickness required to prevent 
bladder damage due to surgery, and the mini-
mum thickness needed to prevent future uter-
ine tear [34].
Operative hysteroscopy done under anaesthe-
sia by using 9 mm resectoscope. After instilling 
bladder with methylene blue, diagnostic hys-
teroscopy was done to prevent risk of injury 
during cervical dilatation using hegar dilators 
up to size 10. By using pure cutting current, re-
sect inferior and superior edges of the defect 
and scar tissue was completely removed using 
a resectoscopic loop until the muscular tissue 
below was evident [34]. If defect is high (isth-
mic part, superior and middle thirds of the cer-
vical canal), an inverted ablation was done in 
the cervical canal underneath the isthmic endo-
metrium. Main aim was to replace the treated 
area by noninflamed monostratified cuboidal 
epithelium, avoiding formation of adhesion for-
mation (Asherman syndrome) [34]. In cases of 
low cervical defect (inferior third of the cervical 
canal), endocervical tissue was treated as a part 
of electrosurgical conization limited to the area 
of the diverticulum. In this procedure removal 
of diverticulum edges was done so that wall of 
diverticulum is in continuous with cervical ca-
nal [34]. Bottom of the pouch was treated with 
pure cutting 3 mm roller ball electro cautery as 
the residual myometrium is thin to induce scar 
retraction. All these procedures were done un-
der direct vision while modulating technique 
according to the muscle tissue below [34].
Histology of resected specimen in the caesarean 
section scar showed inflammatory infiltration of 
the endocervix, fibrosis and necrotic tissue, en-
dometriosis which after removal was replaced 
by endocervical mucosa with monostratified 
cubic-cell-type epithelium [34, 47, 53].
For those patients who are presenting with sec-
ondary infertility due to isthmocele, surgical 
intervention is a good option and majority will 
become pregnant spontaneously with in a peri-
od of 12 to 24 months and delivered at term by 
elective caesarean section [54]. Whether or not 
the surgical correction of isthmocele increases 
the risk for uterine rupture is certainly subject 
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to debate, and more studies are required to con-
firm the absence of such a risk [54]. But it is not 
possible to conclude hysteroscopic correction 
of isthmocele is associated with restoration of 
fertility, so we need to have more detailed in-
formation to identify prevalence of isthmocele 
in infertility patients and its general effects [34].
Hysteroscopy can also be performed vagino-
scopically without general anaesthesia, so of-
fice procedure may be performed using Chan-
nel-like 360° Isthmocele Treatment with a 16F 
mini-resectoscope [55].
Hysteroscopic resection of niche is associated 
with improved quality of life by reducing symp-
toms [56]. Moreover, operative hysteroscopy 
could have a positive effect on niche-related 
subfertility, but further research is needed [56].

4. Niche repair: in cases with residual myome-
trium thickness less than 3 mm, repair is done 
by transabdominal (laparotomy, laparoscopic, 
robotic) or vaginal route which involves defect 
identification, fibrotic tissue excision and ap-
proximation of excised area in 2 layers with ab-
sorbable sutures [32].
Vervoorts et al. in 2018 concluded that in retrof-
lexed uterus repair done laparoscopically along 
with hysteroscopy with round ligament plica-
tion, using hyaluronic acid as adhesion barrier 
is effective in reducing symptoms [32].
In Nirgianakis’ “Rendez-vous technique”, Hal-
loween sign or positive diaphanoscopy or tran-
sillumination was elicited in which laparoscopy 
light source is put off with simultaneous hys-
teroscopy light source on so that light shines 
through the defect [42]. 
In “slip and hook” technique, to identify defect 
via laparoscopically, hegar dilator is placed with 
in cervical canal and blindly slipped to bulge 
out anteriorly and perforate the defect [57].
In “Donnez technique”, in patients with retrof-
lexed uterus, large isthmoceles are excised lap-
aroscopically using CO2 laser, with round liga-
ments shortening [58].
Vaginal repair of niche is done when isthmocele 
is at lower level, in which after separation of 
bladder from cervix, niche is identified, excised 
and closed in 2 layers with absorbable sutures.
In nutshell, smaller niches of < 2.5-3 mm with 
RMT > 3 mm can be treated hysteroscopically. 
Vaginal route is preferred when niche is at the 
lower level. Transabdominal approach is pre-
ferred for large defects, especially if the resid-

ual myometrium is < 3 mm as bladder can be 
mobilized out of surgical field offering better 
niche visualization with lesser bladder inju-
ry. It is a better approach for women desiring 
future pregnancy since uterine wall thickness 
and strength increase. Among transabdominal 
routes, laparoscopy and robotic surgery offer 
advantages of being minimally invasive with 
lesser morbidity. Incidental endometriosis is 
reported in 21% women; hence, consent for cor-
rection of any associated pathology should also 
be taken if transabdominal route is planned 
[58].

5. Hysterectomy: hysterectomy offers definitive 
treatment for niche-related gynaecological 
symptoms.
In reproductive age group women isthmocele 
should always be treated surgically irrespective 
of the modality in order to prevent chances of 
having caesarean scar pregnancy in future [59].

Outcome

Post menstrual spotting is reduced by a median 
of 3.8 days, symptomatic relief in cases of AUB is 
72.4% with hysteroscopic niche resection and pain 
relief in 97% [18, 23]. AUB gets resolved within first 
month in 87.5% patients and in the second month 
after surgery 96.8% patients feel better [60]. Recur-
rence is seen in up to 5% patients [10].
Donnez et al. reported 93% symptom-free patients 
with laparoscopic repair and at 3-month follow-up 
mean myometrial thickness increased from 1.4 mm 
to 9.6 mm, 44% infertile women conceived and con-
fined at full term by elective caesarean section [58].
Enderle et al. conducted a study on retrospective 
series of 18 surgically treated women and showed 
poor obstetric outcomes with miscarriages in 55% 
women [61]. Only one patient delivered vaginally, 
who was treated with transvaginal repair; others 
underwent caesarean [61].

Prevention of niche formation

Efforts should be made to minimize caesarean 
rates and that will prevent the formation of uterine 
niche primarily choosing the correct surgical meth-
od by ensuring thicker residual myometrium and 
strong scar are the basis of secondary prevention of 
niche formation [62]. A recent study performed on 
138 women in reducing isthmocele formation and 
ensuring sufficient residual myometrium by using 
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far-far-near-near double-layer unlocked technique 
for uterine closure may be preventive [62].
It has been shown that careful selection is needed for 
the patients who need surgical management, long 
learning curve and also efficacy of these treatments 
yet need to be proven. For bleeding symptoms, hor-
monal treatment is preferable, whereas subfertility 
may require surgical correction [46]. Hysteroscopic 
resection is preferred for smaller niches with RMT 
> 3 mm, niche located lower down can be treated 
transvaginally, and transabdominal approach is 
preferred for large defects and in women desiring 
future pregnancy [32, 45, 49]. Laparoscopy and ro-
botic surgery offer advantages of being minimally 
invasive with lesser morbidity [57].

CONCLUSIONS

Rapidly increasing trend of caesarean sections in 
day-to-day obstetric practice has increased the inci-
dence of isthmocele. So, it is the need of the hour to 
study about this newer clinical entity due to its rising 
trends in such cases and its diagnosis requires high 
index of suspicion by the clinicians. Possibility of 
Isthmocele should always be kept in mind as a differ-
ential diagnosis in women having symptoms such as 
post menstrual spotting, secondary infertility, pelvic 
pain and abnormal uterine bleeding in women with 
previous CS deliveries. A single systemic classifica-
tion of isthmocele is required to provide an effective 
tool for the gynaecologists to make its diagnosis and 
provide management. Future studies may further 
delineate risk factors influencing this pathology and 
also to choose various treatment modalities effec-
tively according to clinical symptoms. 
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ABSTRACT

Objective. Some intrapartum obstetrical practices, such as episiotomy or 
Kristeller Maneuver, are highly controversial within the scientific commu-
nity, from the ethical, political and social perspectives. Guidelines or recom-
mendations for the management of intrapartum care, revolving around a 
thorough informed consent process, can be decisive to avoiding deeply con-
flicting situations, where the phrase “obstetric violence” has unfortunately 
become relatively widespread.
In this paper, the authors aimed to highlight how the use of intrapartum 
obstetric practices is, at times, necessary and instrumental in ensuring the 
well-being of the mother as well as the foetus.
Materials and Methods. A broad-ranging search has been conducted, us-
ing the scientific search engines PubMed, Google Scholar, Medscape, Med-
line Plus and Scopus, via the following search string: “obstetric violence”, 
“gender violence”, “intrapartum care”, “episiotomy”, “caesarean section”, 
“Kristeller”, “childbirth”, “informed consent”, taking into consideration the 
articles from 2015 to February 2021.
Results. Results of our research point to the fact that the woman’s need for 
information on obstetric procedures is often not adequately met by health 
professionals, and the informed consent process is therefore not thoroughly 
implemented.
Conclusions. The authors argue in favour of adopting an informed consent 
model to be submitted to the pregnant women regarding any intrapartum 
obstetrical procedure that may become necessary before and during labour, 
in order to make professional conduct more transparent and protect health 
care personnel from claims and lawsuits arising from unwarranted prac-
tices.

Key words 
Episiotomy; informed consent; Kristeller’s 
maneuver; obstetric complications; obstetric 
violence.
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INTRODUCTION
The birth of a child is an extraordinary event in the 
life of a woman, one which deeply impacts the so-
ciorelational and emotional life of both parents.
As stated by the World Health Organization 
(WHO) in 2018, the greatest expectation of every 
pregnant woman is to have a “positive childbirth 
experience”. That notion includes a continuity 
of care and services provided by specialized and 
well-trained health personnel, as well as the rea-
sonable expectation and prospect of giving birth in 
a safe and comfortable environment that does not 
expose either the pregnant woman or her offspring 
to any sort of risk. The hope and reasonable expec-
tation of being able to have a positive childbirth 
experience include the desire for a natural, phys-
iological and painless labour and delivery [1, 2]. 
As shown by data provided by the WHO, physi-
ological childbirth also has a long-term impact on 
the well-being of the family unit: “the health and 
well-being of a mother and child at birth largely 
determine the future health and well- being of the 
family as a whole” [3].
A fundamental aspect that falls well within the cat-
egory of a positive childbirth experience certainly 
entails the absence of adverse physical effects re-
lated to the birth event, which can damage a wom-
an’s quality of life, undermine the possibility of 
further pregnancies or jeopardize the newborn’s 
health and well-being.
Childbirth may sometimes result in complications 
during labour or delivery, hence the need to resort 
to obstetric-gynaecological practices sometimes 
perceived as “violent”, although the aim is to pre-
vent a negative outcome for both the mother and 
the foetus/newborn.
Most of the adverse events may concern perine-
al lacerations and/or uterine complications [4]; 
for the newborn, trauma can result from difficult 
extractions. A higher risk of trauma has been ob-
served in cases of foetal macrosomia (sometimes 
associated with maternal diabetes) or in cases of 
breech delivery or any other abnormal foetal pre-
sentation, especially in a primiparous woman.
Nonetheless, delivery through caesarean section 
(CS) is not risk-free for both the mother and the 
foetus.
Although delivery by CS is associated with low-
er rates of urinary incontinence and pelvic organ 
prolapse [5], it does entail higher risks of fertility 
[5], morbidity adherent placenta placenta previa 
(MAP) complicating future pregnancies, ectopic 

pregnancies [6] as well as major risk for long-term 
infant conditions such as asthma and obesity [5].
In our study, we aimed to assess prevalent opin-
ions in the scientific community regarding intra-
partum obstetric manoeuvres, in light of an up-
dated review of the literature on the subject, and 
how measures such as informed consent should 
be implemented in order to prevent litigation and 
claims arising from the warranted use of practices 
potentially deemed violent and inadvisable.

MATERIALS AND METHODS

The authors have conducted an extensive search of 
relevant scientific literature on multidisciplinary 
databases such as PubMed, Google Scholar, Med-
scape, Medline Plus and Scopus, in order to gain 
a thorough understanding of both the official po-
sitions of various international scientific societies, 
with a close focus on the legal and medical feasi-
bility of such procedures, and court data and fil-
ings of any litigation related to alleged obstetric 
violence from 2015 to 2020.
Ultimately, using the word string (Kristeller OR 
uterine fundal pressure OR episiotomy OR caesar-
ean section) AND (obstetric violence OR informed 
consent OR consent OR obstetric complications) 
the research has produced 5,349 on PubMed, 128 
on Scopus, 3,130 on Google Scholar and 804 results 
on Medline. Papers published over a seven-year 
period have been included, ranging from 2015 to 
February 2021.
Studies on the subject have highlighted the dif-
ficulty of establishing a linkage between mater-
nal-foetal damage and the use of certain obstet-
ric-surgical manoeuvres in the delivery room. The 
authors therefore decided to also include in their 
research articles of purely legal relevance, in which 
litigation arising in the obstetric-gynaecological 
field was clearly highlighted; moreover, in order 
to assess the degree of sensitivity to the issue of 
obstetric violence among Internet users, the web 
search has been broadened by using generic search 
engines (Google). Such a search included articles in 
which women reported a lack of adequate informa-
tion and perceived as unnecessary interventions 
such as: use of vacuum or forceps, use of enemas, 
frequent obstetrical vaginal evaluations, Kristeller 
Maneuver (KM), episiotomy, CS.
Thus, the existence of a considerable number of 
forums has emerged, where the problem is dealt 
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with and addressed from a psycho-social and legal 
perspective, which has enabled us to figure out the 
scope of the dispute relative to damages and inju-
ries induced by and/or linked to intrapartum care 
management.
In fact, an apparently growing number of claims 
and lawsuits has been arising in that setting, espe-
cially in light of Resolution 2306/2019 [7], adopted 
by the Council of Europe General Assembly on 3rd 
October 2019, which has urged Member States to 
devise and put in place legal mechanisms for en-
abling complaints stemming from alleged acts of 
obstetric and gynaecological violence.
The authors have also analysed the guidelines and 
best practices issued by national and international 
medical and scientific institutions, such as United 
Nations, WHO, National Health Service. If adverse 
events in the delivery room lead to unfavourable 
outcomes for the mother and/or foetus/newborn, 
the conduct of healthcare professionals may be 
called into question, especially if they are unable 
to prove compliance with the precautionary rules, 
and that the adverse outcomes occurred regardless 
of their actions.

RESULTS

Our analysis of the research findings has high-
lighted that there is no universally acknowledged 
approach regarding the management of intrapar-
tum phase, and some manoeuvres frequently used 
in the obstetric-gynaecological field could be per-
ceived from the women as dangerous on the psy-
cho-physical integrity of the pregnant women and 
unborn children [8-16].
However, some of the authors [4, 15-20] believe 
that universally recognized guidelines are need-
ed in order to provide guidance and legitimize the 
activity of the obstetrician in intrapartum manage-
ment. In fact, if a valid informed consent process is 
not implemented, there is a high risk of health care 
claims arising from the use of practices considered 
inappropriate, unwarranted, and even “violent”.
The guidelines recommend avoiding certain ma-
noeuvres in case of shoulder dystocia, including 
the exertion of excessive traction on the foetal head 
and the application of fundal pressure [21, 22].
In Japan, the study conducted by Hayata et al. 
supports the empirical efficacy of fundal pressure 
and the need to comply with the 2017 guidelines 
by the Japan Society of Obstetrics and Gynecolo-

gy (JSOG) [23], which stresses how clinical prac-
tice and experience are necessary to achieve an 
informed consent model structured in adherence 
with said guidelines.
A retrospective survey study conducted in Spain 
between January 2018 and June 2019 [24], which 
excluded from the survey those women who had 
given birth at home or outside Spain, shows that 
48.6% of women reported having undergone un-
necessary and/or painful procedures (during 
childbirth assistance at public facilities), 58.4% 
during assistance at a private facility, and 27.1% 
at government-backed private facilities. Of all the 
women surveyed, 74.3% claimed that they had 
perceived their experience as violent. As emerged 
from an analysis of relevant scientific literature on 
the subject, KM is performed in 25% of all vagi-
nal deliveries in Spain. Other interventions, such 
as frequent vaginal check and shaving of the gen-
itals are sometimes performed, without medical 
records.
In many European countries, a propensity on the 
part of healthcare professionals to perform deliv-
ery by CS has emerged, even for those pregnancies 
in which such a procedure was not strictly clini-
cally indicated, with a percentage of 15% in Spain 
and up to 79% in the United Kingdom [17], with 
the questionable motive of trying to reduce peri-
partum pain [25].
In Brazil, over the last 30 years, health strategies 
have been put in place to improve the quality of care 
and reduce the rates of deliveries by CS, as well as 
neonatal mortality. A policy of dissuasion in the use 
of KM is currently in place in the South American 
country, as there is insufficient scientific evidence 
as to its effectiveness to support its routine use, 
given the high risk of perineal lacerations. Further-
more, in these countries the use of KM is deemed to 
fall within the category of “obstetric violence” [26], 
since it is classified as a procedure that is not only 
useless but also harmful, in that it may give rise to 
both physical and psychological trauma.
Consequently, in Latin America there is a tendency 
to increasingly reduce obstetric practices such as 
KM, with rates as high as 55.4% before the health 
care reform, and 9% after it. Furthermore, some of 
these studies have found that methods such as KM 
are performed on 37.3% of women at normal risk 
and in 33.9% of high-risk ones [27]. Such findings 
indicate that these procedures are not practiced on 
pregnant women in strict correlation with particu-
lar maternal or foetal conditions.
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In such countries, episiotomy is also considered a 
method that must not be routinely carried out [28-
30]. Such a strong stance is based on scientific ev-
idence pointing out how episiotomy often proves 
harmful, even if sometimes linked to reduced per-
ineal trauma [31, 32]. Reported complications are 
pain, dyspareunia, laceration of the anal sphinc-
ter or rectal canal, vaginal prolapse, recto-vaginal 
fistulosis, infections, profuse bleeding, dehiscence 
of the surgical wound [33], in addition to consti-
tuting a violation of the sexual and reproductive 
rights of women [26]. Such conclusions likely arise 
from considering episiotomy a surgical procedure 
performed on healthy patients, in the absence of a 
proven benefit, without previous local anaesthesia 
and, in some cases, without patient consent [34]. 
However, the WHO guidelines do not go so far as 
to prohibit episiotomy altogether, but rather they 
recommend a moderate use, i.e., not exceeding the 
10% cut-off in healthcare facilities [1].
It is a reasonable option when the clinician believes 
that enlarging the birth outlet to facilitate delivery 
of the foetus will benefit the mother or baby, ulti-
mately outweighing the risk of potential adverse 
outcomes associated with the procedure.
Ideally, information about perineal lacerations and 
episiotomy should be disclosed to women as part 
of their prenatal care.
The incidence of such procedures is quite high in 
Italy. In our country, the rate of CS deliveries is 
around 32.8%, with a greater propensity to resort 
to CS in private facilities (52.5%) than in public 
hospitals (31.9%); the episiotomy rate is 54.24%, 
with 21.2% of deliveries perceived as violent and 
traumatic. Still, there are no official guidelines in 
Italy governing the use of KM, UP or CS, despite 
their widespread use [35].

DISCUSSION

Is obstetric violence tantamount to traumatic de-
livery?

In 2014, the World Health Organization issued 
a statement titled “The prevention and elimina-
tion of disrespect and abuse during facility-based 
childbirth”, denouncing a rapidly spreading phe-
nomenon called “obstetric violence” [36].
The statement includes a detailed list of the main 
forms of procedures and conducts felt as abuse 
and disrespect towards women during labour 

and childbirth, carried out within health facilities 
around the world: physical abuse, serious humil-
iation, verbal assaults, forced implementation of 
medical treatments or procedures and/or lack of 
informed consent by women with respect to such 
procedures, refusal to administer pain medication 
despite the woman’s request; serious violations of 
privacy; refusal of admission to health facilities; 
negligence and recklessness during care possibly 
leading to avoidable and life-threatening compli-
cations; the detention of women and their children 
in the facility after birth due to their economic in-
ability to cover the costs of medical procedures.
The declaration concludes by urging governments, 
research bodies, scientific associations and health 
and legal professionals to undertake concerted ef-
forts and initiatives aimed at preventing abuse and 
disrespect during the childbirth.
What prompted the WHO declaration is the inade-
quacy of protocols and good medical practices, al-
beit consistent with prevailing scientific evidence, as 
opposed to the 1985 WHO Recommendations, later 
updated [37], which has laid out the recommended 
approach to provide assistance during labour, child-
birth and postpartum. The WHO recommends the 
use of methods other than merely medical-surgical 
ones, in order to promote relaxation of the pelvic floor 
and the prevention of trauma and/or lacerations of 
the pelvic floor [1]. Especially in spontaneous birth, 
due to the pressure of labour and/or delivery, trau-
ma to the genital tract and lacerations can occur, pos-
sibly involving both the anal sphincter and the muco-
sa, causing major issues for the parturient. However, 
the effectiveness of these procedures is not absolute. 
The only certain evidence points to episiotomy as the 
only obstetric intervention capable, when necessary, 
of preventing severe perineal lacerations [4].
Another extremely controversial method routine-
ly used in intrapartum is KM, i.e., the exertion of 
pressure at the fundus level by pressing on the ab-
domen of the parturient towards the birth canal, in 
order to favour progression through the birth canal 
and delivery.
To date, no decisive evidence exists that such in-
trapartum methods may be dangerous and ineffec-
tive; on the contrary, it would seem that under cer-
tain conditions, they can favour the second stage 
of labour, especially when foetal distress occurs 
resulting from uterine hypokinesia with ensuing 
slowdown in the expulsive phase, or in some se-
lected cases such as vaginal birth after caesarean 
section [38].
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However, it has become a common opinion that the 
use of certain procedures can be harmful to both the 
physical and mental health of the woman and the 
newborn, therefore the number of complaints against 
health professionals who resort to manoeuvres such 
as episiotomy, CS or KM, has been steadily growing. 
Several courts both in the United States, Latin Amer-
ica and the European Union have ruled against the 
indiscriminate use of such obstetric-gynaecological 
practices, establishing over time a trend in favour of 
the presumption of guilt for health care profession-
als who rely on such methods during childbirth [39].
This is also due to the current legal scenario, in 
which the protection of inalienable individual 
rights and the notion of protection of innate hu-
man worth have been extended from the unborn 
child to the embryo and foetus which, “although 
still in utero”, must be equated with the newborn 
throughout labour and delivery.
Some authors [39] have put together a collection 
of meaningful civil and criminal liability claims, 
in which evidence suggests an increasingly wide-
spread awareness of the linkage between the use 
of KM and possible harm to women’s health. Legal 
trends and jurisprudence established in Italian and 
American courts seem to acknowledge the danger-
ous nature of a widespread use of KM. UK courts 
have confirmed such an approach, deeming FP an 
inappropriate practice, although unlike the Ital-
ian and US courts, they require higher evidentia-
ry standards to prove its real application. A mere 
statement on the part of women is therefore not 
enough to prove it.
Although episiotomy and fundal pressure ma-
noeuvres are currently widely applied procedures 
and considered “acceptable” by most obstetri-
cian-gynaecologists, midwives and probably pa-
tients themselves, trends appear to be evolving, 
both in the scientific community, which has taken a 
position against the routine adoption of such prac-
tices for “prophylactic” purposes, and in the public 
opinion. Such techniques have in fact been linked 
to a wide array of complications such as infec-
tions (both affecting the parturient and the foetus), 
amniotic fluid embolism (AFE) [40, 41], and even 
uterine trauma [42, 43], which can result in uterine 
factor infertility for which new solutions are be-
ing developed and experimented, such as uterine 
transplantation [44, 45].
Recent research findings have shown that sudden 
and intense struggle during childbirth is associat-
ed with an increased risk of post-partum haem-

orrhages, chorioamnionitis and consequently an 
increase in admissions to neonatal intensive care, 
especially in nulliparous women [46].
In delivery rooms around the world, there are 
many conditions and risk factors for contracting 
a maternal and foetal peripartum and postpartum 
infection. Such a risk, in the current context of the 
COVID-19 pandemic, has been tackled through the 
introduction of new rules. Therefore, specifically 
targeted measures are needed in maternity centres 
to prevent the contagion of healthy patients, while 
at the same time providing the best possible care 
to COVID-19 positive women in labour and their 
newborns [47, 48].
The prevention of complications arising from infec-
tions is essential. Healthcare professional must be 
able to figure out an appropriate timing for all those 
investigations aimed at preventing infections to 
which both the mother and the foetus are different-
ly exposed during gestation and at birth. In fact, any 
failure to put in place and abide by such precautions 
can have major medico- legal implications [49, 50].
Obstetrics and gynaecology, as research unequiv-
ocally shows, are medical specialties that entail a 
high risk of adverse events resulting in claims and 
litigation.
Hence, concepts such as “risk-based practice”, “ad-
verse risk practices” or “precautionary approach to 
risk management” have been developed in order to 
outline the effective management of pregnancies and 
births [51, 52]. “Risk” is hereby akin to the concept 
that aims to anticipate and control the future, reduc-
ing uncertainty through probabilities. From a practi-
cal standpoint, this should translate into a wider use 
of preventive medicine strategies aimed at shielding 
health professionals from claims [53]. According to 
this line of reasoning, therefore, even low risk preg-
nancies should be closely monitored to reduce the 
risk of complications, however infrequent [54].
Those dynamics have in turn led to a growing 
trend towards the medicalization of childbirth, 
even of what is normally defined as spontaneous 
or natural. In fact, what is commonly defined as 
“spontaneous birth” (totalling 64.7% of cases), is 
not in itself “natural”, i.e., without any medical in-
tervention. On the contrary, the intervention of the 
obstetrician during labour and delivery is frequent 
and takes the form of several procedures that are 
not always considered reliable or advisable by the 
scientific community.
As far as our study was able to determine concerning 
the practice of episiotomy, currently available scien-
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tific evidence is inconclusive and cannot therefore 
warrant its routine use in patients in labour. Given 
such uncertainty, episiotomy should be limited to 
those circumstances in which a precise clinical need 
has to be met. For instance, if there is evidence of risk 
for the foetus or the mother, and therefore delivery 
needs to be expedited, or in cases of objective clinical 
reasons: shoulder dystocia, need to facilitate the exe-
cution of internal manoeuvres or other elements that 
could foreshadow serious perineal or rectal damage.
Nevertheless, as various studies have proven, the 
unnecessary use of episiotomy increases the risk of 
blood loss and maternal morbidity, as well as pelvic 
pain in the post-partum period and dyspareunia [30].
According to some reports [54, 55], women under-
going episiotomy and episiorraphy have character-
ized the experience as highly stressful and painful.
The World Health Organization in its guide to ob-
stetric care published in 2018 [1] recommends a 
more restrictive approach to the practice of episi-
otomy, arguing that “Routine episiotomy or its ex-
tensive use is not recommended for women who 
have a spontaneous birth”. WHO has admitted 
that episiotomy can be considered truly justified 
only in 5-20% of births (i.e., up to 1 out of 5 births).
Similar remarks have been made in reference to KM: 
according to the WHO, the exertion of fundal pres-
sure in labour is one of the options for which there 
is insufficient evidence of efficacy to warrant a rec-
ommendation, and which therefore should be used 
with caution, at least until further research is con-
ducted [1]. From a critical review of the literature, it 
can be assumed that the real indications for its use 
today are: secondary uterine hypokinesia and foetal 
suffering in an advanced expulsive period in associ-
ation with extraction by forceps or vacuum.
The use of these manoeuvres often occurs with 
short notice to the woman or under emergency 
conditions, which detracts from the quality of doc-
tor-patient counselling. This can negatively affect 
the experience of childbirth.
A positive pregnancy experience could be defined 
as the preservation of physical and sociocultural in-
tegrity, such as the positive perception of a healthy 
pregnancy, for the mother and the foetus/new-
born (which includes the prevention or treatment 
of risks), the realization of an effective transition 
to easy labour and delivery, and the achievement 
of a positive motherhood experience (which has to 
include self-esteem, competence and autonomy).
However, the quality of childbirth assistance and 
the completion of a non-traumatic natural birth do 

not solely depend on the adoption of valid opera-
tional protocols at an institutional level but, above 
all, on the quality perceived by the pregnant wom-
enas to the level of care received [1].
Delivery rooms almost all over the world are of-
ten understaffed, overburdened, and the organi-
zational challenges thereof make it harder to put 
in place good practices and effective “one to one”, 
patient-tailored approaches [56].
According to various scientific studies [8-11, 26, 27] 
within the delivery rooms of some so-called devel-
oped countries, several obstetric/surgical practices 
considered “routine” are perceived as violating the 
woman’s body. For example, KM is almost always 
described as painful and linked to a negative child-
birth experience, capable of adversely affecting the 
mother-child bond and possibly even resulting in 
major difficulties in breastfeeding, inhibition of the 
bonding process, and even the total ruination of 
the childbirth experience as a whole.
In addition to the psychological aspect, KM’s bad 
reputation stems from its being a method that of-
ten goes completely unreported in medical records 
[29]. From a medico-legal standpoint, thoroughly 
documenting any medical procedure is essential in 
terms of legitimizing the medical act. As a conse-
quence, it is very difficult to perform a statistical 
analysis as to the actual prevalence of KM, since 
it often goes undocumented, nor is it a required 
field for filling in the birth assistance certificate 
(CeDAP). This may become problematic if the 
aforementioned manoeuvres give rise to harmful 
effects on the foetus/newborn and/or the partu-
rient, in the absence of adequate and documented 
information. In fact, an established principle in 
jurisprudence is that informed consent embodies 
the synthesis and integration of two fundamental 
human rights: the right to self- determination and 
the right to health [57]. Therefore, any intervention 
not expressly allowed by the patient, or different 
from that for which consent was granted, may en-
tail both a breach of contract by the doctor and a 
prejudice to the patient’s psychophysical integrity.
Nevertheless, our study has found that currently, 
obstetric manoeuvres considered routine but “vi-
olent” are frequently performed without informed 
consent [28]. It is therefore necessary to promote 
the dissemination of thorough information among 
obstetricians, in order to raise awareness as to the 
need for a more restrictive approach to the use of 
these practices, in light of the close association be-
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tween them and the risk of lawsuits and possible 
compensatory damages.
While the medicalization of childbirth is desirable 
in order to reduce the risks associated with preg-
nancy and childbirth itself, on the other hand the 
indiscriminate use of surgical procedures aimed 
at reducing vaginal deliveries - and therefore the 
timing of childbirth - may cross the line into a sort 
of “hyper-medicalization” not devoid of negative 
implications.
Italy, for example, is the European Union country 
with the highest number of caesarean deliveries: the 
rate was 36.3% in 2013, more than double that rec-
ommended by the WHO, and higher than the Euro-
pean average by almost 10 points (EU-27: 26.7% in 
2011) [58]. The Italian High Institute of Health [59], 
along with the Ministry of Health, issued guidelines 
in 2010 and 2012 to set standards for CS use, while 
in the years 2011-2013 the National Health Plan set 
the goal of limiting CS to below 20% of total births, 
in an effort to reduce the risk of transforming birth 
from a natural event to a surgical one [60].
While the use of CS is supported by evidence point-
ing to a reduction in the risk of maternal pelvic dis-
orders, such as urinary and faecal incontinence and 
pelvic organ prolapse, and stillbirth and neonatal 
morbidity [61, 62], there are now numerous studies 
claiming that operative delivery can put both the 
mother and the newborn at greater risk of adverse 
outcomes than planned vaginal delivery [18, 62]. 
In Nova Scotia, delivery via CS without labour has 
been found to be associated with an increased risk 
of puerperal infections. Other observational stud-
ies conducted in Canada have linked CS to higher 
rates of severe maternal morbidity, including hae-
morrhagic events, hysterectomy and uterine rup-
ture, as well as reduced fertility with the risk of ec-
topic pregnancy, spontaneous abortion or placenta 
previa and placenta accreta spectrum disorders. 
Therefore, women contemplating a planned deliv-
ery via CS should be aware of the potential com-
plications of the procedure such as bladder injury, 
and it would be advisable that this information be 
considered in the context of perinatal risk [63].
Unfortunately, in Italy as in many other coun-
tries, there are currently no universally recognized 
guidelines for the management of intrapartum 
that can provide guidance and solidly consistent 
standards for medical and obstetric personnel, and 
could protect health professionals from legal ac-
tions resulting from complications possibly linked 
to CS, episiotomy or KM.

The only references available consist of various rec-
ommendations and directives from different scien-
tific societies which can be invoked in the event 
of a legal claim, such as: Public Health Agency of 
Canada [64], The Royal Australian and New Zea-
land College of Obstetricians and Gynaecologists 
(RANZCOG) [65], the Mid Essex Health care facil-
ities, compiled by the British National Health Ser-
vice (NHS) [66], American College of Obstetricians 
and Gynecologists (ACOG) [67], Royal College of 
Obstetricians and Gynecologists (RCOG) [5], and 
ISUOG [68].
Some events of great relevance have taken place since 
the publication of the latest RCOG guidelines in 2011: 
1. the Montgomery ruling which underlined the 

importance of informed consent;
2. several criminal convictions for involuntary man-

slaughter arising from gross negligence, which 
highlighted the real risk of criminal conviction if 
non-compliance and malpractice can be proven in 
the medical care provided to a deceased patient. 
In the 2020 recommendations of the Royal Col-
lege of Obstetricians and Gynecologists (RCOG), 
the doctor-patient relationship is of considerable 
importance, as is the level of information to be 
provided to the pregnant woman and the fact 
that this communication must be laid out and 
available for consultation in the medical record. 
In the case of assisted vaginal delivery, the health 
records must include detailed information on 
the assessment, the decision-making process and 
the procedure (including the possibility of proce-
dures including episiotomy), a plan for postnatal 
care and sufficient information to counselling in 
relation to subsequent pregnancies [69].

Consent to undergo an operative birth should be 
obtained upon admission to the delivery room, 
when there is still enough time to explain and en-
sure that it will only be performed in case of an 
emergency and with certain procedures. That 
arguably constitutes a turning point with respect 
to the common practice of administering consent 
during the critical phase of labour, a scenario far 
from desirable. In fact, although informed consent 
is a crucial process for providing solid obstetric 
care, in over 50% of cases, pregnant women are not 
asked for consent to undergo one of these proce-
dures. In cases where a consent form was used, the 
information provided to patients about the proce-
dures seemed non-specific and rather vague, thus 
failing to elaborate on the risks and complications 
inherent in the specific procedure.
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This is because very often these controversial ma-
noeuvres are considered by health professionals as 
strictly related to childbirth, rather than procedures 
in their own right. Yet a legal review containing 
American and British malpractice sentences showed 
that just having applied KM, even in the absence of 
uterine damage, exposed the professional to a signif-
icant risk of conviction. This also has effects in civil 
court if, despite the presence of valid consent, the 
implementation of a procedure that was not indicat-
ed is demonstrated, as that will likely be viewed as a 
failure to provide necessary information. In such in-
stances, compensation may be awarded if temporary 
and/or permanent biological damage is incurred, 
which will be compensable together with the related 
intrinsic suffering and any so-called existential im-
pairment linked to socio-relational repercussions (no 
longer being able to be or do) [70].

CONCLUSIONS

A fundamental question to ask in light of the Ital-
ian and international legislative scenario is wheth-
er the key to avoiding legal repercussions is to 
provide adequate and thorough information, espe-
cially given the absence of universally recognized 
guidelines on intrapartum management. In Italy, 
the Code of Ethics for Midwives clearly specifies 
the duty to provide information and obtain con-
sent [71]. In fact, the performance of any invasive 
medical-surgical practice likely to cause damage, 
albeit formally permitted, may lead to claims for 
compensation, if the aforementioned procedures 
do not meet the required standards.
According to Italian criminal law statutes, if the 
obstetric procedures have not been specified and 
correctly expounded upon to the patient, the con-
sent given can be null and void, because based on 
lacking information. Compensation can be award-
ed if permanent or temporary damage occurs. 
Not only is the damage itself considered worthy 
of compensation, but other related aspects are as 
well, such as psychological distress and possible 
impairment also known as “existential damage” 
which is linked to social and emotional repercus-
sions such as the inability to be or to do, resulting 
from the damage.
In light of what has been laid out so far in our study, 
it appears safe to assume that the adoption of an 
informed consent model is indeed advisable. Such 
a model should be applied in cases where such 

risky and controversial procedures are taken into 
consideration, in order to protect healthcare pro-
fessionals and substantiate the soundness of their 
work. This is particularly relevant in light of the 
recent UN report on “Obstetric Violence”, which 
aims to provide valuable guidance to States so that 
they can fulfill their obligations in terms of human 
rights protection by developing targeted national 
legislation, policies and strategies for the sake of 
women’s reproductive health, as well as institu-
tional procedures for reporting alleged violations 
of rights. That can go a long way towards ensuring 
a human rights-based approach and accountability 
within health facilities.
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ABSTRACT

Objective. Adhesions are one of the most common complications of myomec-
tomy and subsequent surgical procedures. Laparoscopic myomectomy is a 
low-risk procedure, with an adhesion rate of 50%, unlike laparotomy which 
has increased rates of 94%. The primary consequences of postoperative ad-
hesions are chronic pelvic pain and female infertility. This narrative review is 
conducted to report the evidence on methods to reduce adhesions after lapa-
roscopic myomectomy. 
Materials and Methods. An electronic database search (PubMed, Medline 
and Embase) was performed up to April 2022. A search algorithm was de-
veloped incorporating the terms “myomectomy”, “adhesions”, “laparosco-
py”, “infertility”, “anti-adhesion agents”. 
Results. The incidence of adhesions after laparoscopic myomectomy without 
adhesion barriers is variable, between 23% and 88%. The variability in adhe-
sions’ onset is due to tissue trauma, the incision location and length, number 
of knots or kind of suture material and the experience of the surgeon, but also 
the use of anti-adhesion agents. The icodextrin 4% and the auto-crosslinked 
hyaluronic acid solution gel showed a significant decrease in the incidence 
and severity of adhesions in intervention groups. The polyethylene glycol 
amine plus dextran aldehyde polymers reported a decrease in the total adhe-
sion score at second-look surgery after laparoscopic myomectomy. Oxidized 
regenerated cellulose showed efficacy in prevention of adhesions after lapa-
roscopic myomectomy.
Conclusions. Laparoscopic myomectomy reduces the risk of new adhesion 
formation but do not eliminate it entirely. Oxidized regenerated cellulose, au-
to-crosslinked hyaluronic acid gel among natural materials, and polyethylene 
glycol amine plus dextran aldehyde polymers among synthetic materials, de-
crease the incidence of adhesions.

Key words 
Laparoscopic; myomectomy; adhesions; an-
ti-adhesion agents; infertility.
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INTRODUCTION

Adhesions are one of the most common complica-
tions of myomectomy that can affect woman’s fertil-
ity and complicate subsequent surgical procedures, 
in fact in a study is reported that 55%-97% of women 
undergoing pelvic surgery form adhesions; several 
investigators indicated that adhesions after myo-
mectomy by laparotomy occurred in all patients [1].
Laparoscopic myomectomy is a low-risk proce-
dure, with an adhesion rate of 50%, unlike lapa-
rotomy which has increased rates of 94%. The 
mechanical stress suffered by the tissues in open 
surgery is greater and favours higher inflammato-
ry and adhesion processes [2, 3].  
Postoperative adhesions’ formation is due to a fi-
brogenic process caused by different factors as tis-
sue trauma, desiccation and hypoxia, such as peri-
toneum damage in myomectomy. 
Peritoneal damage induces the activation of the 
inflammatory cascade and an excessive process 
degradation of fibrinogen to fibrin. Inflammation 
mediators, such as histamine and vasoactive ki-
nins, mediate increased capillary permeability and 
cause outpouring of proteinaceous exudate. Fibrin-
ous bands start from the denuded tissue arising 
from this exudate and connect different tissues in 
abnormal location. During peritoneal wound heal-
ing, mesothelial cells migrate from the underlying 
mesenchyme to reepithelialise the injured site. Fi-
brinolysis by plasmin can degrade these deposits, 
but, postoperatively, is typically inadequate. In fact, 
the hyperactivation of the fibrin deposition system 
compared to fibrinolysis lead to persistent fibrosis 
derived from fibroblasts activation and vascular in-
vasion [4]. In abdominal and pelvic surgery peri-
toneal surface damage is ineluctable, but surgeon’s 
skill and experience reduce the extent of this phe-
nomenon. Adhesion’s affection is correlated with 
the structures involved in this fibrotic process. 
In the pelvis, clinical severity depends on the grade 
of involvement of ureters, bladder, rectosigmoid, 
uterus, fallopian tubes, ovaries, bowel loops, pel-
vic wall, nerves and blood vessels. The principal 
gynaecological consequences are chronic pelvic 
pain and female infertility. In fact, in 15% to 40% 
of infertile women presents pelvic adhesions [5]. 
Women infertility, due to tubal occlusion or endo-
metrial’s cavity distortion, is one of the most im-
portant indications for myomectomy. In addition, 
other indications are: abnormal uterine bleeding 
not responsive to pharmacological treatments 

causing anaemia, pain or bulk-related symptoms 
that interferes with quality of life, growth after 
menopause and suspicious malignancy. 
Postoperative adhesions formation is probably 
multifactorial: size, localization and number of 
myomas, blood loss, tissue traumatization grade, 
type of incision and suture, procedure length and 
utilization of anti-adhesion barriers. 
The literature frequently wonders on what are the 
prevention methods and surgical techniques that 
are really effective in reduction of adhesions for-
mation after laparoscopic myomectomy.
This review aimed to describe and evaluate the main 
prevention methods and techniques to reduce adhe-
sions formation after laparoscopic myomectomy. 

METHODS

An electronic database search (PubMed, Medline 
and Embase) was performed up to April 2022.
A search algorithm was developed incorporating the 
terms “myomectomy”, “adhesions”, “laparoscopy”, “in-
fertility”, “oxidized regenerated cellulose”, “auto-cross-
linked hyaluronic acid gel”, “polyethylene”, “synthetic 
and natural materials”, “anti-adhesion agents”.
The analysis considers original studies evaluating 
the different surgical strategies available for the 
myomas’ treatment  and their association with ad-
herence’s formation.
Reproductive outcomes, medical signs and symp-
toms leading to the formation of adhesions were 
critically reviewed. Only articles in the English lan-
guage were included.
Their reference lists were systematically reviewed 
to identify other studies for potential inclusion in 
this narrative review.

ADHESION CHARACTERISTICS 

Surgical procedures can lead to pelvic adhesions in 
addition to pelvic inflammation and endometriosis. 
There is an important difference in the design and 
quality of studies relating to adhesions. There are two 
limits to study the incidence about pelvic adhesion 
postsurgical procedure, represented by heterogeneous 
anatomical and pathological pattern and the need of 
a second look laparotomy or laparoscopy. Concern-
ing the second look, laparoscopy to lyse the adhesions 
must be considered only in selected cases because ad-
hesions can reform in a high percentage of patients 
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after adhesiolysis. These cases are patients with ad-
nexal adhesions that have unfavourable impact on 
fertility [6-8]. According to Okabayashi’s review, the 
incidence of pelvic adhesions is around 51% (95%CI 
40-63%) after obstetric and gynaecological surgery. In 
particular, the weighted mean adhesion formation is 
41% (95%CI 29-53%) for caesarean section and 64% 
(95%CI 31-98%) for myomectomy [9]. In particular, 
the incidence of adhesions after laparoscopic myo-
mectomy and without adhesion barriers is variable, 
between 23% and 88% [10]. Laparoscopy reduces the 
risk of new adhesion formation but do not eliminate 
it entirely. Patients undergoing open myomectomy 
developed adnexal adhesions more frequently than 
laparoscopic myomectomy (open 92% vs laparoscop-
ic 13-65%). In addition, 35-53% of patients developed 
adhesions between the bowel and uterus [11, 12]. De-
spite the process of adhesions’ formation starts early, 
the complications associated with adhesions occur di-
rectly after years between the initial surgery. A recent 
study shows that adhesions is the single most com-
mon cause of small-bowel obstruction in women [13]. 
Main complications with respect to the formation of 
adhesions are infertility, pregnancy disorders, devel-
opment of dyspareunia, chronic abdominal and pel-
vic pain. Among the most frequent causes of chronic 
pelvic pain (CPP) there are the postoperative adhe-
sions, excluding endometriosis, pelvic varices, inter-
stitial cystitis and irritable bowel syndrome. In fact, 
adhesions are found in 25-50% of women with CPP. 
The intraperitoneal adhesions that are dense and vas-
cular are more likely to induce pain when under trac-
tion and tension as a result of activation of nociceptors 
in the adhesion tissue and viscera. The stretching of 
peritoneum or visceral serosa at the adhesion’s attach-
ment sites is caused due to sexual intercourse or other 
physical activity such as running [14].
Laparoscopic myomectomy is often performed in 
women of childbearing age who want to preserve 
the uterus because they still have the desire of 
pregnancy [15]. Adhesions can be accountable for 
20%-40% of female infertility due to an impaired 
interaction between the Fallopian tube and the 
ovary, in fact the adnexal adhesions could be re-
sponsible for fertility impairment [16, 17]. 
Fauconnier et al. [18] studied the prognostic fac-
tors for conception after laparoscopic myomecto-
my in 91 infertile patients, highlighting that the 
main factors involved are different, but the most 
incisive are the type of uterine suture, pathologi-
cal compromises of the fallopian tubes and to end 
any pre-existing adhesions before myomectomy. 

Furthermore, they found that the probability of 
conception after myomectomy was lower in the 
presence of a posterior myoma and/or an intra-
mural myoma, situations that were recognized as 
risk factors for adhesions after myomectomy [18].  
Another study [19] also supports the relationship 
between adhesions and an impaired fertility out-
come. They studied the incidence of adhesions 
in laparoscopic myomectomy after the use of au-
to-crosslinked hyaluronic acid gel barriers and the 
use of two type of suture and pregnancy rate after 
6 and 12 months. The pregnancy rate was signifi-
cantly higher in the treatment group (44.2% after 6 
months and 77.8% after 12 months, n = 18) than in 
the control group (22.2% after 6 months and 38.8% 
after 12 months, n = 18). Subserous sutures was 
also significantly associated with a higher preg-
nancy rate [17]. Other studies have shown that 
pre-existing adhesions can displace organs and 
anatomical structures, increasing the risk of invol-
untary intestinal, ureteral, [20] or vascular injury 
during surgical procedures [21].

ADHESIONS SCORE

In the literature there are different scores that are 
used to define the degree of adherence involve-
ment. Most of the scores highlight the morpho-
logical characteristics of adhesions. In “The Oper-
ative Laparoscopy Study Group scoring system” 
adhesions are scored as follows: 0 ‒ no adhesion; 
1 ‒ filmy and avascular; 2 ‒ dense and/or vascu-
lar, and 3 ‒ cohesive. The “American Fertility So-
ciety” modified score evaluates severity (“filmy” 
or “dense and vascular”) and extent (“1/3”, “1/3-
2/3” or “2/3”) of adhesions [22, 23].
Other Authors [24] have developed a novel clin-
ical score for adhesion-related complications in 
abdominal and pelvic surgery: Clinical adhesion 
score (CLAS). This score includes outcomes and 
weight factors, describing the morbidity or clinical 
consequences of each adhesion-related complica-
tion: small bowel obstruction, difficulties at reop-
eration, female infertility, and chronic abdominal 
pain. The Clinical adhesion score includes factors 
that correct an adhesion score for the likelihood 
that symptoms are caused by adhesions. Symp-
toms of adhesion-related complications can be 
similar to symptoms of other conditions and there 
is some uncertainty about the clinical diagnosis of 
adhesions. The second-look surgery is considered 
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the gold standard for diagnosis of adhesions and 
with respect to use of this score it is possible to 
avoid reoperating to define a diagnosis.

ANTI-ADHESION METHODS AND 
TECHNIQUES IN LAPAROSCOPIC 
MYOMECTOMY

There are different ways to prevent adhesions forma-
tion in laparoscopic myomectomy (Table 1).  Myo-
mectomy is a surgery burdened by different adhesio-
genic factors, such as high intrabdominal pressure, 
peritoneal irritations due to CO2 effect, important 
blood loss, possible endometrium exposition, knots of 
the suture and tissue’s traumatism and dehydration. 
First of all, it’s possible to limit these factor evaluat-
ing the appropriate surgery indications, in fact every 
surgery involves adhesions formation. Furthermore, 
it’s important to reduce surgery times and to operate 
with a reduced CO2 pression, implying a reduction of 
interaction between CO2 and abdominal tissues. 
The most used technique to prevent adhesions 
formation is carrying out introflex suture, so as to 
avoid endometrium contact with other organ and 
peritoneal surfaces. 
The damage to the underlying lining of the endome-
trium can cause intrauterine adhesions’ formation.
The presence of these after myomectomy were previ-
ous uterine surgery (laparoscopic or laparotomy), the 
number of removed fibroids, the type and diameter 
of the largest myoma, and the opening of the uterine 
cavity. Diagnostic hysteroscopy, after 3 months from 
surgery, showed that opening of the uterine cavity 
and the laparotomic approach were independently 
associated with intrauterine adhesions, but further 
studies needed to confirm these potential effects [25]. 
The prevalence of intrauterine adhesions after 
myomectomy is low. In this study there is not sig-
nificant difference in the occurrence of synechiae 
between the patients with and without uterine cav-
ity breach [26].
There are not studies that support the use of an-
ti-adherential agents after laparoscopic myomec-
tomy for the low prevalence of intrauterine adhe-
sions, but there are only studies after hysteroscopic 
myomectomy, as the use of crosslinked hyaluronic 
acid gels [27]. 
Given the negative impact of adhesions, in par-
ticular with respect to interventions such as myo-
mectomy, severe endometriosis or adnexal pathol-
ogies, it is possible to decide to use anti-adhesion 

agents, in fact some support routine application in 
all pelvic and abdominal surgeries. Scientific re-
search still has much to do to demonstrate the real 
benefits of using these means and there is also in-
sufficient evidence on the efficacy of anti-adhesion 
agents in the literature [28]. 
In the end, the use of endobag morcellation tech-
niques is not associated with major complications 
or the greater association of adhesions, contained 
morcellation can be considered as a safe and un-
expensive option [29], with a meticulous preoper-
ative evaluation allowing a detailed accurate risk 
stratification before the surgery is mandatory for 
the negative impacts on the prognosis of an occult 
uterine malignancy morcellation [30].

THE SUTURE’S SECRETS

In a study evaluating the effectiveness of au-
to-crosslinked hyaluronic acid gel after laparo-
scopic myomectomy in infertile patients, it was 
shown that the rate of adhesions was significantly 
higher in patients treated with interrupted figure-
8-like sutures than with subserous suture [31]. 
Actually, it is preferred to use an interrupted suture 
to guarantee a better mechanical resistance of the 
hysteroraphy, however, it’s known the correlation 
between elevated number of knots and adhesions 
formation, for this reason it will be a good strategy 
to prefer a continue suture, but without affecting 
uterine’s breach resistance. 
A study investigated two different suture materi-
als in a rat myomectomy model. The median mac-

Table 1. Adhesion-reduction tips.
Tips

1. Carefully handle tissue with field enhancement (magnification) 
techniques

2. Perform diligent haemostasis but ensure diligent use of cautery 
Reduce cautery time and frequency and aspirate aerosolized tis-
sue following cautery 
Reduce fulguration 
Reduce drying of tissues

3. Use frequent irrigation and aspiration in laparoscopic surgery

4. Reduce blood loss

5. Reduce duration of surgery: Reduce pressure and duration of 
pneumoperitoneum

6. Reduce risk of infection: maintain sterility and perform antibiotic 
prophylaxis

7. Limit use of sutures and choose fine nonreactive sutures

8. Prefer a subseros suture: introflex serosa

9. Limit the number of nodes
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roscopic adhesion score was significantly higher 
when a barbed suture material (polyglyconate) 
was used compared to the standard suture materi-
al (polyglactin-910) [32].
Another study about the incidence of postopera-
tive adhesions after laparoscopic myomectomy 
with barbed suture indicated that the incidence of 
postoperative adhesion following the use of BS for 
wound closure in laparoscopic myomectomy was 
similar to that following the use of conventional 
suture [33]. 

BLEEDING’S CONTROL

Blood loss is directly proportional to adhesions for-
mation, in fact a good operative strategy is charac-
terized by a limited use of unipolar coagulator and 
preferring use of bipolar coagulator with a reduced 
bleeding, nevertheless an excessive cauterization 
of the tissue could improve the post-operative ad-
hesions, and for this reason is better choosing tis-
sue resection than tissue coagulation. 
Finally, it is really important to irrigate and reab-
sorb frequently during the interventions to clean 
the site and reduce fibrotic process. Post-operative 
precautions are focused on infective risk preven-
tions, because it is related with inflammatory pro-
cess, that could lead to a release of inflammatory 
and profibrotic cytokines. All these methods are 
based on the recommendations of ESGE Adhe-
sions research working group [34]. 
The blood loss is related with different factors such 
as myomas’ size and number. The localization in 
this work [35] has not found impact on the amount 
of blood lost, but in another study intramural my-
omas with a size between 8 and 12 cm had a higher 
amount of blood loss compared to sub-serosal my-
omas of the same size (median blood loss = 275 vs 
200, p < 0.05) [36].
Intramural and subserosal myomas were associat-
ed with an increased amount of blood loss if their 
size was > 12 cm [36]. Myomas > 6.5 cm were asso-
ciated with a haemoglobin drop > 2 g/dl [37].
In addition, the impact of the number of myomas 
was also evaluated ≥ 5 myomas were found to be 
significantly associated with blood transfusion re-
quirements within 1 week of the myomectomy, and 
there was a linear increase in blood loss with the 
size of myoma [38]. Hemoglobin drop of more than 
2 units g/dl was found when there were ≥ 3 myo-
mas [39].

NUMBER, SIZE AND LOCATION: THE BEST 
SURGICAL STRATEGY

Preoperative evaluation of the number, size and loca-
tion of myomas in order to evaluate the surgical strat-
egy to be adopted is very important because a crucial 
role for adhesion formation is the location and length 
of the incision. Indeed, incisions of the posterior uter-
us may be associated with a higher rate of adhesions, 
compared to anterior or fundal incisions, and tend 
to be more severe and dense and involve the adnexa 
more often (Figure 1). Several authors shown that 
adhesion formation was significantly higher in my-
omas located on the posterior wall (Figure 2) [40, 41].  
Giampaolino et al. showed how women who un-
derwent ovarian suspension had a significantly 
lower incidence of postoperative adhesion forma-
tion, particularly of moderate to severe adhesions. 

Figure 1. Recto-sigmoid adhesion’s with involvement of the left ovary and 
fallopian tube after laparoscopic myomectomy.

Figure 2. Recto-sigmoid adhesion’s and posterior uterine wall after lapa-
roscopic myomectomy.
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Ovarian suspension may reduce the rate and se-
verity of postoperative adhesions formation in 
women undergoing laparoscopy [42].
Dubuisson et al. found that adhesions were present 
in 33.3% of the patients after a posterior incision, 
while adhesions developed in only 4.8% of the pa-
tients after an anterior or fundal incision [43]. 
The length of the incision must be proportional to 
the size of the myoma and in case of multiple my-
omas it is preferable to perform a single incision 
because it has been calculated that every addition-
al centimetre of incision length, the total adhesion 
area over the uterine serosal surface increased by 
0.55 cm2 [44]. 

ANTI-ADHESION AGENTS: 
PHARMACOLOGICAL AND 
NONPHARMACOLOGICAL AGENTS

Despite the surgeon performs the technique cor-
rectly following all the recommendations for ad-
hesions reduction, these are formed regardless be-
cause the formation of adhesions is a complication 
of any surgery, not only laparoscopic myomectomy. 
There are pharmacological and nonpharmacologi-
cal agents designed to limit this complication. 
Currently, no pharmacological agent has been 
shown to prevent the development of adhesion in 
humans, but only patients who received steroids 
were less likely to have a worsening adhesion score 
[45, 46]. In this work we have decided to focus only 
on products that have shown results.
Nonpharmacological agents function by sepa-
rating injured tissues over a certain time period, 
these are divided into fluid and barrier agents. Flu-
id agents include icodextrin, hyaluronic acid and 
synthetic hydrogel. Barrier agents include sodium 
hyaluronate-carboxymethylcellulose (HA-CMC), 
oxidized regenerated cellulose (ORC), and the use 
of synthetic materials.  

FLUID AGENTS

Firstly, 4% icodextrin solution, a high-molecu-
lar-weight polymer solution, has been proposed 
for intraoperative irrigation after several pelvic 
surgical procedures, showing some evidences of 
effectiveness [47, 48]. Ninety-one patients were 
randomized to have icodextrin 4% solution ad-
ministered intraperitoneally: the adhesion severity 

score seems lower in the group treated with the ad-
dition of icodextrin [47]. 
Auto-crosslinked polymer gels of hyaluronic acid 
(HA) are biocompatible hydrogels that exhibit im-
proved viscoelastic properties and prolonged in vivo 
residence times compared to the native polymer. 
This crosslinking is achieved through a base-cat-
alysed reaction consisting of the activation of HA 
carboxyl groups by 2-chloro-1-methylpyridinium 
iodide (CMPI) and after nucleophilic acyl substitu-
tion by the hydroxyl groups of HA in organic sol-
vent. Mais et al. assessed the efficacy of auto-cross-
linked HA gel. This study, instead, found significant 
decrease when the uterine score was corrected for 
the baseline adhesions status of the patients (p = 
0.03) but there were not significant differences even 
in total and uterine adhesion scores [49]. 
In this different paper is detected a significant de-
crease in the incidence of adhesions in the inter-
vention group such decrease (relative risk = 0.64; 
p = 0.17) [50]. 

SYNTHETIC MATERIALS

The use of a synthetic materials, polyethylene gly-
col amine plus dextran aldehyde polymers report-
ed a statistically significant decrease in the total 
score at second-look surgery after laparoscopic 
myomectomy between the treatment and the con-
trol group, in a study to investigate the anti-adhe-
sive efficacy. If considering all the operated sites 
throughout the abdominal cavity, there is a statis-
tically significant reduction in adhesion score for 
intervention patients compared with controls (p < 
0.01) [51-53].

ADHESION BARRIER

A further adhesion barrier is the sodium hyaluro-
nate-carboxymethylcellulose (HA-CMC) that in-
creases HA half-life and its effect on the scarified 
surface are prolonged, providing a long-lasting an-
ti-adhesive barrier. Fossum et al. reported that the 
application of a modified HA and CMC powder af-
ter laparoscopic myomectomy did not demonstrate 
any difference in the incidence of adhesions be-
tween the intervention and the control groups [48].
The barrier agents with the greatest results in lap-
aroscopic myomectomy is oxidized regenerated 
cellulose (ORC) that increases the tissue plasmino-
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gen activator (tPA)/plasminogen activator inhibitor 
(PAI 1) ratio in fibroblasts isolated from the adhe-
sion tissues [54] and reduces the inflammatory re-
sponse by acting on macrophages, another potential 
mechanism to decrease adhesion formation [55, 56].  
US Food and Drug Administration approved the 
ORC as the first anti-adhesion product, which 
showed a good effect in animal models, besides an 
extreme biocompatibility [57-59]. In vivo, in gynae-
cological and general surgery, in laparoscopy and 
in laparotomy, ORC was proven a reduction in the 
formation of adhesions [60]. The ORC membrane 
should not be applicated to bleeding surfaces, be-
cause the presence of blood risks to impair its ef-
fectiveness.
Two studies assessed the efficacy of ORC in the 
prevention of adhesions after laparoscopic myo-
mectomy [61, 62]. The incidence of adhesions at 
second-look surgery was significantly lower in the 
intervention group compared to the control group 
in one study (p < 0.05). When considered the to-
tal adhesion score at the second-look surgery, the 
difference was significant in both trials (p = 0.0026 
and p = 0.0021) [63].
Oxidized regenerated cellulose (ORC) adhesion bar-
rier showed a significant decrease in the uterine ad-
hesion score in the intervention group only for a pos-
terior localization of myomas (p = 0.007) and when 
considering an anterior localization of myomas were 
not significant decrement the incidence of de novo 
adhesions (odds ratio = 1.11; p = 0.693), in the total 
adhesion score and in the uterine score [64-67]. 

CONCLUSIONS

Adhesion development after laparoscopic myo-
mectomy is a common problem every surgeon.  
Several factors induce development of adhesion 
such as desiccation or inappropriate tissue han-
dling but also number of previous surgeries, surgi-
cal technique, and the predisposition of individual 
patients. In laparoscopic myomectomy, the inci-
sion location and length, number of knots, or kind 
of suture material, and use of adhesion barrier can 
help to reduce the incidence of adhesions and the 
decrease adhesion-associated complications. The 
myomectomy is often performed to preserve or 
restore childbearing potential, as long as a strat-
egies of adhesion prevention should be used. In 
fact, besides a careful tissue handling, the use of 
an anti-adhesion agent can be a successful strategy. 

Limitations and biases of the studies are including 
the lack of a second-look surgery and a loss of fol-
low-up for patients who did not undergo a sub-
sequent surgery. Despite the data are controver-
sial, the barriers methods that seemed to show the 
most promising results in reducing the incidence 
of adhesions after laparoscopic myomectomy were 
ORC and the auto-crosslinked HA gel among nat-
ural materials, and polyethylene glycol amine plus 
dextran aldehyde polymers among synthetic ma-
terials. It would be interesting to investigate ad-
hesion barriers possible efficacy on long term out-
comes, such as infertility, small bowel obstruction, 
and chronic abdominopelvic pain, that was not 
evidenced. 
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