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FOREWORD

The Romanian Ultrasound Society in Obstetrics and Gynaecology is a young and dynamic
society and adapted to the world situation caused by the pandemic. The annual congress was
organized exclusively online and reached a large number of participants that had access to a variety
of topics and lectures from international and national specialist in their fields.
Expanding on three days, the meetings reunited around 700 participants and over 100 invited
speakers and was followed by a very interesting ISUOG Basic Training presented by top speakers
from Europe.
This event has been dedicated to the study of all aspects of perinatal biology, physiology,
screening, diagnosis, management and ethics, with the goal of continuous quality improvement in
the care of maternal, fetal and neonatal patients. All the presentations were available in the
platform for later viewing for 7 days after the event, giving the registered participants the
opportunity to review the subject that interested them the most and that we are sure will help them
in their future practice.
The representative papers of this congress were proposed for publishing in this volume. We
selected a number of 32 papers that we are sure the reader will find to be significant and to bring
important scientific information, consistent in all topics related to ultrasound in obstetrics and
gynaecology and in the field of perinatal medicine.

Editors
Prof. Radu Vlădăreanu

Prof. Claudiu Mărginean
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The Role of Ultrasound in the Diagnosis of Rare Forms of Ectopic
Pregnancy after Assisted Reproduction Techniques (ART)
ALBU Dragoș1, ALBU Alice2
UMF Carol Davila Bucuresti, Facultatea de Medicină Dentară, (ROMANIA)
UMF Carol Davila, Facultatea de Medicină Generală, Spitalul Clinic Elias (ROMANIA)
Emails: dalbu@arthope.ro, alicealbu@arthope.ro
1
2

Abstract
The incidence of extrauterine pregnancies after in vitro fertilisation (IVF) compared to those
obtained naturally is 2.5 to 5 times higher. Among these, difficult diagnostic problems include
ovarian pregnancy, cervical pregnancy, heterotopic pregnancy, interstitial pregnancy, abdominal
pregnancy, tubal stump pregnancy and uterine scar pregnancy, with transvaginal ultrasound
playing a decisive role. The objective of the study was to present the role of ultrasound in the
diagnostic algorithm. We conducted a retrospective study, on 2180 patients, who performed ART,
in the period 2014-2018, in a private centre. The rate of biochemical pregnancy was 52.9%. In that
period, there were eight extrauterine pregnancies, challenging to locate, representing 40% of the
total ectopic. Of these, we note four heterotopic pregnancies, one cervical pregnancy, one ovarian
pregnancy, one abdominal pregnancy and one tubal stump pregnancy. The ovarian pregnancy was
diagnosed ultrasound by the presence of a hyperechogenic ring in the ovary, surrounded by its
cortex, separated by the yellow body, in the context of the absence of the intrauterine gestational
sac. In the cervical pregnancy, the gestational sac, under the internal cervical ostium was
visualized, the uterine cavity being empty. The four heterotopic pregnancies were ultrasound
diagnosed, but three under conditions of hemodynamic instability. In the first case, the gestational
sac with the embryo with cardiac activity was present latero-uterine, in the second case a
suggestive image was seen: hydrosalpinx, accompanied by a liquid in Douglas. In the other two
cases, it was visible a heterogeneous, inhomogeneous mass, latero-uterine, separated by the yellow
body. Abdominal pregnancy could only be diagnosed intraoperatively, in hemodynamic
instability. Ultrasound plays an essential role in the diagnosis of rare localizations of extrauterine
pregnancies after in vitro fertilization. Early diagnosis, before hemodynamic instability, allows
the avoidance of surgical treatment and permit the rescue of concomitant intrauterine pregnancies.
Keywords: ectopic pregnancy, in vitro fertilisation, heterotopic pregnancy

Introduction
Extrauterine pregnancy (EP) represents approximately 1.3-2% of the pregnancies obtained by
assisted reproduction techniques (ART). The percentage of heterotopic pregnancies after ART is
under 1%; most are detected when the patient becomes symptomatic. The incidence of ectopic
pregnancies after in vitro fertilization (IVF) compared to those obtained naturally is 2.5 to 5 times
higher. The diagnosis could be difficult due to unusual locations of the pregnancy, and this
represents a danger for women health.
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The risk factors for extrauterine pregnancy are smoking, tubal disease, pelvic inflammatory
disease, previous ectopic pregnancy (EP) intrauterine device.
Regarding in vitro fertilisation the factors that could determine an EP are the number of
embryos transferred, changes in endometrial receptivity, deep fundal transfer, higher volume at
transfer, the day of transfer [1].
Heterotopic pregnancy (HP) is defined by the coexistence of an intrauterine and an extrauterine
pregnancy determined by two different implantation sites. This is very rare in spontaneous
pregnancy 1/30000 cases, but it is increased after ART 1/100 cases [2].
The diagnosis of heterotopic pregnancy is often delayed, which endangers both lives of the
affected mother and embryos.
Methodology
Our aim was to study the percentage of ectopic pregnancies of the total pregnancies obtained
from ART procedures and evaluate their diagnosis and management. We conducted a retrospective
study on 2180 patients who underwent ART, in the period 2014-2018, in a private centre. IVF or
intracytoplasmic sperm injection (ICSI) were performed in the day of egg collection according to
standard laboratory procedures. Only patients from fresh cycles were analysed and from
intrauterine insemination. We used controlled ovarian stimulation with a GnRH agonist or GnRH
antagonist protocol. The number of embryos transferred was according to ASRM guideline.
For intrauterine insemination, we used sperm washing techniques, one procedure after 36 hours
of β-Hcg trigger.
Results
The biochemical pregnancy rate was 52.9%. During that period, there were eight ectopic
pregnancies difficult to locate, representing 40% of the total ectopic pregnancies. Of these, we had
observed four heterotopic pregnancies, a cervical pregnancy, an ovarian pregnancy, an abdominal
pregnancy and tubal stump pregnancy.
Tubal pregnancies have been treated by laparoscopic or classic unilateral salpingectomy or
methotrexate. The pregnancy on the tubal stump was treated by excising the stump.
As far as it concerns the heterotopic pregnancies, two pregnancies were ultrasonographically
diagnosed, when patients became symptomatic after hemodynamic instability. In both laparotomy
situations, the patient also lost the intrauterine pregnancy. Another heterotopic pregnancy was
diagnosed when the patient presented hemodynamic instability, 7 days after curettage for
spontaneous abortion. There was one case of heterotopic pregnancy when we managed to put the
diagnosis by ultrasound, before the patient became symptomatic.
Unilateral salpingectomy was performed, and the other intrauterine pregnancy was evolving to
term.
Cervical pregnancy was treated with methotrexate and embolization of the uterine arteries (Fig.
1).

9
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Fig. 1. Cervical pregnancy

Ovarian pregnancy is very rare extrauterine pregnancy, with approximately 100 cases being
reported and less than 15% of them are intrafollicular. We present a 34 years old woman referred
to our department for secondary infertility. Histerosonography showed a delay permeability of the
right tube and the constriction of the left tube. Spermogram was normal, and ovulation was present.
Beta-hCG was measured after two weeks from intrauterine insemination (IUI), and the result
was 2.91 mUI/l. The patient reported menstruation two days after beta-hCG analysis. Three weeks
after the determination of beta-hCG, the patient presented with abdominal pain, hypotension,
tachycardia and dizziness. Ultrasound exam revealed free blood in the abdominal cavity, no
intrauterine pregnancy and a heterogeneous mass of 3/2.5 cm in the right ovary, with a small
gestational sac with yolk sac inside, suggesting intraovarian pregnancy. Separated from the
gestational sac, another heterogeneous mass in the right ovary was present, with peripherical
circulation, suggesting a corpus luteum. Beta-hCG at that moment was 2200 mUI/l. At the surgical
intervention, we found 1000 ml of blood in the abdominal cavity and a heterogenous mass in the
right ovary. We performed surgical resection of the bleeding mass with the conservation of the
ovary. The histopathologically exam result confirmed intraovarian pregnancy with corpus luteum
in the wall of the excised ovarian mass. We presented this very rare case of intrafollicular ovarian
pregnancy because of the atypical clinical presentation and very suggestive ultrasound images.
The abdominal pregnancy was obtained by IUI and was treated by laparoscopy.
Discussion
The greatest predictors of EP were the number of embryos transferred. An average increase of
31% on the odds of EP is seen with each additional embryo transferred. The risk factors for EP
are the number of oocytes retrieved, demographic characteristics, previous history of a fresh IVF
cycle, infertility diagnosis and ovarian stimulation protocol.
The measures we took for reducing EP after ART are: reducing the number of embryos
transferred, extending the time for embryo transfer (day 5), decreasing the incidence of tubal
disease [1].
Regarding heterotopic pregnancies, early ultrasound and β-HCG are not very helpful in
diagnosis. The extrauterine pregnancy in these cases was tubal located. When tubal pregnancy
ruptured, the lives of the mother and of the intrauterine pregnancy were affected [2]. Tubal
10
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inflammation seems to be a risk factor for HP [3]. Pelvic infection and pelvic surgery were
identified as a risk factor for HP by Yu [4]. Serum oestradiol (E2) level before triggering was also
correlated with the incidence of HP after ART [5]. Generally, the level of serum β-Hcg and serum
progesterone (P) in day fourteenth after embryo transfer (14th IVF-ET) is lower in HP than in twin
intrauterine pregnancy after ART, but higher than in single intrauterine pregnancy [6]. If we had
a serum β-Hcg level >300mUI/l in (14th IVF-ET), we should take into consideration the possibility
of multiple pregnancies [2]. The careful ultrasound examination of the adnexa and the presence of
the fluid in pelvis could help you in the diagnosis of HP. The best treatment in this situation is
laparoscopic removal of the EP, permitting to the intrauterine pregnancy to evolute till term [7].
Tubal stump pregnancy could occur after ipsilateral salpingectomy [8]. If complete resection
of the tube is realized during initial salpingectomy, these situations will be extremely rare. One
possible explanation is the migration of a pregnancy from the contralateral tube by intrauterine
fluids [9]. These pregnancies are located in the tubal interstitium at the uterotubal junction where
the muscular layer is thicker with a rich blood supply, so it is an increased risk of bleeding during
surgery. The proper treatment is a laparoscopically complete removal of the Fallopian tube stump
[10].
The mechanism of ovarian pregnancy after ART is not very well understood. It could be related
to blastocyst transfer [11].
Abdominal pregnancy (AP) represents 1% of EP but has eight times higher maternal mortality
rate in comparison with tubal pregnancy [12]. The mechanism of AP could be uterine perforation
during embryo transfer or micro fistulous tract after salpingectomy [12].
False diagnosis in extrauterine pregnancy, is determined by heterophilic antibodies (HABs),
which could be present in patients with infertility. A low persistent level of β-Hcg represents a
challenge in the diagnosis of a pregnancy of unknown location, possibly ectopic. HABs influence
the ELISA sandwich test, resulting in false-positive β-Hcg. It should be tested in hemodynamically
stable patients. There is also persistent Hcg of pituitary origin. A small amount of Hcg is produced
by the pituitary gland in conjunction with LH, FSH, TSH, in quantities of 13-20 mUI/l, especially
in postmenopausal women. It can be identified by contraceptives.
Conclusions
Extrauterine pregnancy (EP) is a possible complication of the ART. Due to bleeding risk, early
diagnosis is important to avoid maternal morbidity.
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Abstract
The incidence of in vitro fertilization (IVF) pregnancies increases from year to year, reaching
in some developed states, approximately 4% of the total births. The American Cardiology
Association considers fetal echocardiography mandatory in these situations. In our retrospective
evaluation, from 2011 to 2017, 2471 women who performed IVF in a private center were included.
The number of clinical pregnancies in this group was 989 (40%). All analysed pregnancies
were obtained by the transfer of fresh embryos. The purpose of the study was to see the incidence
and type of congenital cardiac abnormalities in them. Of the total number of pregnancies, 75.8%
were single, 22.9% twin, 1.3% triple. The incidence of congenital cardiovascular abnormalities in
the studied group was 0.8%. Of the eight cardiac abnormalities, three occurred in the context of
chromosomal changes: A Down syndrome with atrioventricular septal defect, a Down syndrome
with Fallot tetralogy, and one Edwards’s syndrome with ventricular septal defect (DSV). The other
cardiac abnormalities, without chromosomal changes, were two severe and three minors. Severe
cardiac abnormalities were a case of tricuspid valve atresia with DSV and pulmonary artery
hypoplasia (PA), at a diamniotic, dichorionic pregnancy and a case of transposition of large
vessels. Minor congenital heart defects were DSV. In the twin pregnancy the affected fetus was
stopped selectively, the evolution of the second one being normal, in the transposition of large
vessels, the fetus died at birth, despite the postnatal surgery. The fetus diagnosed with DSV
evolved favourably. Pregnancies with concomitant cardiac and chromosomal abnormalities were
discontinued parental consent in the second trimester of pregnancy. The probability of congenital
heart malformations is an increase in the foetuses obtained by IVF, which is why fetal
echocardiography should be performed at these routine tasks.
Keywords: congenital cardiac malformations, in vitro fertilisation, fetal echocardiography

Introduction
The incidence of in vitro fertilization (IVF) pregnancies increases from year to year, reaching
in some developed states, approximately 4% of the total births. IVF conception may carry a risk
for congenital malformations. The American Cardiology Association considers fetal
echocardiography mandatory in these situations. Congenital heart defect (CHD) is the most
common congenital malformation and a significant cause of perinatal morbidity. It would
represent 0,71% of total live births and 0,61% if we excluded underlying genetic disease [1]. 15%
of all CHD are represented by chromosomal abnormalities (Down, Edwards, Turner, Patau, Di
George syndromes) and genetic mutations. The increase rate of congenital malformations is due
13
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to relatively advanced paternal age in infertile couples and of the increase rate of fertilization by
abnormal sperm. Point mutations in IVF are also determined by chemical and physical teratogens
[2].
Methodology
In our retrospective evaluation, from 2011 to 2017, 2471 women who performed IVF in a
private centre entered. The number of clinical pregnancies in this group was 989 (40%). All
analysed pregnancies were obtained by the transfer of fresh embryos. The purpose of the study
was to see the incidence and type of congenital cardiac abnormalities in them. We used a long
agonist GnRH (gonadotropin-releasing hormone) mixt protocols: highly purified human
menopausal gonadotropin (HP-hMG) in association with recFollitropinum alpha or beta, or a mixt
antagonist protocol. Transvaginal egg collections were performed 36 hours after human chorionic
gonadotropin (hCG) administration and embryo transfer were realized on day three or day five.
The number of embryos transferred was according to ASRM guidelines.
Results
Of the total number of pregnancies, 75.8% were single, 22.9% twin, 1.3% triple. The incidence
of congenital cardiovascular abnormalities in the studied group was 0.8%. of the eight cardiac
abnormalities, three occurred in the context of chromosomal changes: A Down syndrome with
atrioventricular septal defect, a Down syndrome with Fallot tetralogy, an Edwards syndrome with
ventricular septal defect (DSV). The other cardiac abnormalities, without chromosomal changes,
were two severe and three minors. Severe cardiac abnormalities were a case of tricuspid valve
atresia with DSV and pulmonary artery hypoplasia (PA), at a diamniotic, dichorionic pregnancy
(Fig. 1) and a case of transposition of large vessels (Fig. 2).

Fig. 1. Tricuspid valve atresia with DSV and pulmonary artery hypoplasia (PA)
14
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Fig. 2. Transposition of great vessels

Minor congenital heart defects were DSV. In the twin pregnancy, the affected fetus was stopped
selectively, the evolution of the second one being normal, in the transposition of large vessels, the
fetus died at birth, despite the postnatal surgery. The foetuses diagnosed with DSV evolved
favourably. Pregnancies with concomitant cardiac and chromosomal abnormalities were
discontinued with parental consent in the second trimester of pregnancy.
Discussion
There is a 50% increase in CHD after IVF/ICSI. The rate of termination of pregnancy (TOP)
in these situations is 20-30%. Maternal age is a risk factor for major chromosomal defects and
CHD, but also in non-chromosomal CHD. IVF could determine early placental dysfunction.
Placental dysfunction may determine significantly lower PAPP-A in these pregnancies. The
increased risk for congenital malformation in IVF is seen for fresh transfer but not in freezing
transfer [4]. The heart in twin pregnancies after IVF in comparison with spontaneous pregnancy
is bigger, the atria are more globular, and the right ventricle is thicker and more globular. In a
recent meta-analysis minor CHD as VSD and ASD were more frequently associated with IVF than
with spontaneous conception, but this is not met for major CHD [1]. In Shofield study, there was
a non-significant increase in CHD for children after ART but the odds ratio was reduced after
adjustment for gestation, parity and maternal age. The specific CHD associated with IVF were
atresia or stenosis of the pulmonary valve in Heisey study [6].
Conclusion
The probability of congenital heart malformations is increased in the foetuses obtained by IVF,
which is why fetal echocardiography should be performed at these routine tasks.
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Abstract
For decades, childbirth-related trauma played a major role in the structural integrity of the
female pelvic organ prolapse (POP). For this reason, modern imaging – as ultrasound (US) – has
recently allowed us to better achieve information in real-time, like Valsalva manoeuvres and
muscle contraction. Considering the cost, access and performance of the US, its implication in
POP diagnosis represents an important benefit. It offers multiple advantages, like replacing
defecation proctographic for posterior compartment and diagnosing postoperative complications,
such as urinary retention.
The present review outlines current clinical utility for both patients and clinicians, providing
an overview of the imaging utility in investigating of anterior, central and posterior POP
compartments. Therefore, the present study supports the idea of up-to-date resources in real-time
teaching and ultrasound training in the next generation of urogynaecology practitioners.
Keywords: ultrasound, pelvic organ prolapsed, real-time, investigation, clinical utility

1. Introduction
Although radiological techniques have been first described in the bladder investigation and its
descent [1, 2], the first imaging on pelvic floor dysfunction appeared in the 1920s. With the
incoming of the B-mode real time ultrasound (US), ultrasonography became a popular technique,
either through the trans-perineal [3-5] or the vaginal way [6]. As an alternative, magnetic
resonance imagining (MRI) has been introduced; although, considering its cost and accessibility,
its general utility has been hindered. Clinical examination was shown to be less satisfactory in
assessing the pelvic floor compartments and their related anatomy, even if the practitioner uses
the prolapse quantification system of the International Continence Society – ICS Pelvic Organ
Prolapse (POP) Quantification system (POP-Q).
Besides clinical examination [7], US imaging [8] can, nowadays, differentiate among
asymptomatic nulliparous with first- or even second-degree POP. The relevance of the disease is
important [9], causing significant economic and social losses [10], increasing the number of
hospitalizations [11] and biochemical testing for patients, in early stages [12]. A fertility problem
[13], even with POP in younger women, is not a concern – so, neither fertility treatments [14] nor
their possible side effects [15-18].
It is known that, generally, both nulliparous and parous women (related to age and
environmental area), show, at some moment, symptoms of POP, but most of them are
asymptomatic, without feeling any vaginal bulge [19-21]. In symptomatic patients, many
practitioners consider that urinary or bowel symptoms are symptoms related to prolapse, without
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taking into account the symptoms like dragging sensation, vaginal laxity, pelvic pain [22, 23],
dyspareunia [24, 25], tissue trauma or vaginal injury, some involved or similar to other diseases,
like adenomyosis, endometriosis [26-28] or endometriosis-associated ovarian neoplasm [29].
Some authors managed to have a better definite diagnosis for cystocele, by using radiology –
even since the 1960s [30]. The cystocele has been also assessed by trans-labial US [31]. However,
the posterior compartment was difficult to visualize, considering the different anatomical entities
included [32].
Although many imaging techniques have been developed to date, our examination skills on
POP are still scarce. Moreover, nowadays, depending on the device used, a special attention should
be carried out regarding multiple exposures; especially at different high US level [33]. Therefore,
the medical interest was oriented more on surgical procedures for POP, and less on the
pathophysiology and on the comprising anatomical parts of the pelvic floor. However, many
surgical methods still have recurrence rates, partly due to insufficient diagnosis techniques – which
can be reached by using the newly US imaging. The present review outlines current clinical utility
of US for both patients and clinicians, providing an overview of the probable future utility of
imaging in the investigation of the anterior, central and posterior POP compartments.
2. Diagnosis by Imaging
For a better assessment of the pelvic floor dysfunction, US imaging has promising results,
reconsidering even what we have called ‘prolapse’.
When the anterior vaginal wall descent is involved, the practitioners use the word ‘cystocele’,
and for the posterior vaginal wall it is called ‘rectocele’. The anterior wall descent varies and can
be due to different causes like cystocele, urethral diverticulum, Gartner duct cyst, or anterior
enterocele [34]. In such cases, US can make a difference for an early diagnosis. For example,
urethral structure is particularly better visualized in a multiaxial view, with accent on the axial
plane, offering a much easier differential diagnosis with a Gartner duct cyst [35].
Concerning the central compartment, when voiding symptoms are present, the US can visualize
an anteriorized cervix with an enlarged, retroverted uterus. Sometimes, the patients can present
the compression of “plugging” of anorectum, which can be seen in acute anteverted uterus,
explaining the symptoms of ‘recto-colpocele’ on defecation proctographic [36].
Moreover, the US can be very useful in the posterior vaginal wall prolapse, including obstructed
defecation. In such cases, the collaboration between different techniques from surgery,
gastroenterology and gynaecology can help in achieving not only the diagnosis, but also promising
results [37].
Although in defecatory symptoms defecation proctographic has been the gold standard
technique, US proved to be better, replacing radiological methods [38, 39]. Three-dimensional
(3D) and four-dimensional (4D) US can better distinguish the levator ani muscle, enabling
diagnosis of avulsion and hiatal ballooning [40]. Therefore, by using US, it has become possible
to define any recurrence after conventional reconstructive surgery, especially for surgical planning
[41].
In the end, a final US report should contain information about organ descent (i.e., cystocele),
levator integrity (i.e., complete levator avulsion) and distensibility (i.e., moderate ballooning).
Also, in the same report, the presence of the implants should be mentioned (i.e., tension free
vaginal tape) [42].
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3. Clinical Uses
3.1 Anterior Compartment Prolapse
For the anterior compartment, usually called ‘cystocele’, the use of US imaging can bring more
benefits than clinical examination. With the help of US, the two types of cystocele can be viewed,
in which each has different functions [43].
A voiding dysfunction maybe due to a major trauma of the levator ani – during difficult labor
[44], large or malformed foetuses [45, 46] is generated by cystocele with intact retro-vesical angle
(described as Green type III), while urodynamic stress incontinence usually is generated by
cystourethrocele (Green type II) [47]. These two types of cystocele are very difficult to
differentiate at clinical examination, being grouped together, resulting in the same prolapse
position [48], and only occasionally a cystocele will turn out to be due to a urethral diverticulum,
a Gartner duct cyst or an anterior enterocele.
Important to note, the exclusion of a urethral diverticulum is not made only by using US, but
also by using MRI technique [49]. In contrast with this, synthetic meshes used in prolapse surgery
are better seen on US than X-ray, CT or MRI. When superior mesh aspects need to be visualized,
transvaginal US technique is a better option.
In many cases, the signs and symptoms of different prolapse types often superimpose with signs
and symptoms of urethral diverticula and ectopic ureters. Therefore, endovaginally US can
differentiate ectopic from and dystopic ureters [50]. Moreover, US imaging can also differentiate
a diverticulum from other periurethral cystic lesions, such as ectopic ureters, calcifications, or
injected materials [51]. Endovaginally US is also useful in the diagnosis and monitoring of urethral
tumours [52], in which US will show homogenous mass, with increased vascularity [53].
Finally, endovaginally US of the bladder can bring sufficient information regarding foreign
bodies or bladder diverticula. The thickness of the bladder wall can also be measured, being
positively correlated with the detrusor instability [54].
3.2 Central Compartment
In the central compartment, the uterus seems more difficult to be visualized than other entities,
like bladder or rectal ampulla. That’s why uterine prolapse is more prominent on US than on
clinical examination. This can be in respect to the functional anatomy of the levator hiatus, which
has a major impact on the uterine descent [55]. However, in the co-activation of levator ani
condition, false-negative findings can result in the normal uterine support. In the same context,
the anteriorized cervix can be easily shown, especially in the case of retroverted uterus, explaining
at the same time, symptoms like voiding dysfunction. When the anorectum is compressed, it can
result in mild descent of an anteverted uterus, showing symptoms manifestation like obstructed
defecation [56].
3.3 Posterior Compartment
Endovaginally US provides important key points regarding posterior compartment, by showing
the integrity of the rectovaginal septum, and the anorectal angle. With the help of the Valsalva
method, other important aspects can be visualized – like enterocele, rectocele, or rectovaginal
fistula [57] and the movement of the puborectalis angle or inter-susception [58]. On the other hand,
endoanal US can visualize the anal canal [59, 60], along with a defecation dysfunction [61].
For any posterior vaginal wall prolapse, the practitioners use the word ‘rectocele’. However,
‘true rectocele’ represents the herniation of the anterior rectal wall into vagina [62], which can be
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visualized on US. In such conditions, a trans-perineal US can be better used instead of endoluminal
US, which can, by compression, prevent the prolapse from occurring.
When a downward movement of the abdominal content into vagina is visualized, there may be
an enterocele. When hyperechoic stool movement from the surrounding tissue is seen, a
sigmoidocele can be suspected. Moreover, the differentiation of a sigmoidocele from an enterocele
is very useful concerning the planning of the surgical procedure [62].
When the rectal wall telescopes into rectal lumen, an intussussception can be suspected. The
lack of normal relaxation of the puborectalis muscle during defecation is interpreted like a pelvic
floor dyssynergy. At this point, clinical examination is of no importance. This can be visualized
by US during a Valsalva method, considering the fact that anorectal angle becomes narrower and
the puborectalis muscle thickens [61].
4. Primary Prevention
In general, many affected women are not disturbed by their prolapse, except the cases when
urinary incontinence, prolapsed uterus, obstructed defecation or other symptoms are bothersome
[63]. In the primary prevention, caretakers should involve lifestyle changing (i.e., weight loss),
perineal massage, epidural analgesia, avoidance of forceps or vaginal delivery, bowel management
or pelvic floor muscle training [64]. The later may increase resting tone of the levator ani muscle
and reduce, this way, the symptoms [65]. Therefore, for a patient with mild or moderate prolapse
symptoms, a pelvic floor physiotherapist should be recommended, at the beginning. The next step
might be the application of a vaginal pessary, especially ring pessaries, without causing many
complications.
Usually, the menopausal women are treated with local oestrogen or ovula (i.e., per vaginam)
and pessary change every 3-4 months, when any possible erosion can be viewed. In the case of
vaginal erosion, the re-insertion should be delayed. Surgical intervention is useful in case of failure
of the previously described measures [66]. Different types of anaesthesia have been described
[67]. Today, there is a tendency to begin the primary prevention in the early stages of prolapse.
5. Conclusions
Starting from the 1980s, it was quite evident that US imaging can make a difference in the
pelvic floor assessment and reconstruction. Considering the higher prevalence of intravaginal
mesh implants which are not quite visible on X-ray, CT or MRI, US is becoming more and more
useful. Moreover, the clinical assessment in the urogynaecology field, ideally should involve US
imaging, especially in the recurrence cases. Therefore, we support the idea that the provision of
up-to-date resources in teaching and training of US in the next generation of urogynaecology
practitioners will prove to be of paramount importance.
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Abstract
Adenomyosis, a frequent cause of pelvic pain, represents the most common benign uterine
condition. Nowadays, transvaginal ultrasonography (TVUS) has gained an important role in the
diagnosis of adenomyosis. Besides other US techniques useful in detecting adenomyosis, like cine
clips or coronal images, which can help detecting endometrial-myometrial border and diffuse focal
junctional zone, TVUS has proved to have a bigger impact, along with three-dimensional US and
volume contrast imaging.
The present article reviews the pathophysiology of adenomyosis and correlates it with US
findings, which are able to accurately offer an early diagnosis, before treatment has to be instituted.
Keywords: adenomyosis, myometrium, pathophysiology, ultrasonography, junctional zone

1. Introduction
Adenomyosis, considered in the past a type of endometriosis, represents a common uterine
condition of ectopic endometrial tissue in the myometrium [1], in which imaging like transvaginal
(TV) ultrasonography (US) may reveal characteristic findings. This abnormal endometrial
proliferation is not well understood – and even particular receptors’ expression can be involved
[2, 3]. Considering a benign disease, most of the multiparous women of reproductive age are
asymptomatic [4]. However, some may express pain [5-7], condition that has to be differentiated
from other causes [8], including endometriosis-related ovarian malignancy [9]. Furthermore, these
findings are more based on pathologic studies which resulted from hysterectomy specimens.
Interestingly, patients with higher oestrogen exposure, such as a history of contraceptives, are
considered to be at higher risk of adenomyosis. Hypofertility may be observed [10] and the various
infertility treatment could imply multiple side effects [11-14]. The normal myometrial signalling
[15, 16], calcium transport [17, 18] and contraction [19, 20] may be altered. Labor in these women
might necessitate alternative assessment methods [21]. Medical and surgical treatments may be
necessary, by laparotomy, hysteroscopy or/and laparoscopy – alongside with various anaesthesia
methods [22].
Although some studies have shown that TVUS is highly observer-dependent, it can clearly
contribute to an early diagnosis in suspected cases. Further, this diagnosis can be used in
unselected premenopausal women with myomas. Therefore, a good workout of a trainer should
be involved in TVUS for adenomyomas diagnosis [23].
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The objective of this review is to relate the image findings of TVUS to structural changes of
adenomyosis pathophysiology, in order to summarize the present clinical diagnostic approach in
early diagnosis of adenomyosis.
2. Pathophysiology of Adenomyosis
The basic expression of adenomyosis consists in smooth uterine enlargement, which was not
well assessed, using TVUS, until 1980 [24], the diagnosis being made on quantifiable magnetic
resonance imaging (MRI). The MRI findings consists of region of low myometrial signal intensity,
with indistinct margins and diffuse focal junctional zone greater than 12 mm, together with
punctuate hyperintense foci [25, 26]. Nowadays, the TVUS imaging techniques have shown a
significant improvement and the accuracy of adenomyosis has increased, more than the MRI’s
had.
Usually, the characteristics involve two thirds of the myometrium, with a slight decrease in the
echogenicity [27]. Some anechoic lesions of 1 to 3 mm diameter can be observed, more frequently
in the posterior wall. This kind of lesions represents a limit for US imaging, being detected only
in 53% to 85% of the patients [27]. Furthermore, histological studies have more clearly explained
that these lesions are ectopic endometrial glands, which become sonographically clear when focal
haemorrhage is present [28, 29]. In the same context, biochemical tests for revealing organ
damages are non-invasive, easily accessible, cheap, and effective in establishing standard
parameters, guiding other supplementary investigations [30, 31], which could depend also on
demographic, seasonality [32] or time of hospitalization [33, 34].
The fluid nature of these lesions produces increased posterior acoustic enhancement rather than
the degree of attenuation that is normally seen, posteriorly to the uterus. US detection is often
complicated by the presence of coexisting leiomyomas, vascular calcifications, artefactual echoes
[35] or neovascularization like in endometriosis [36]. Usually, it is better to evaluate the contour
and border of uteri, by using colour Doppler – which can differentiate between feeding arteries of
myoma from adenomyosis, which rarely shows feeding arteries [37].
One study supports the idea that MRI is as accurate as TVUS in adenomyosis diagnosis [25].
The same study, based on hysterectomy specimens, found no statistical difference in sensitivity
or specificity between MRI and TVUS [38].
Considering the three histologic parts of adenomyosis like “adeno,” or ectopic endometrial
glands, “myosis,” or muscular hyperplasia, and increased vascularity, additional US techniques –
like cine clips, two-dimensional (2D) and three-dimensional (3D) coronal reconstructions – can
help improving the diagnostic confidence [39, 40]. Therefore, taking into account the safety,
widespread and lower cost, US should be considered the primary tool in adenomyosis diagnosis.
3. The Improving Adenomyosis Diagnostic by Ultrasonography
In general, both transverse and sagittal cine sweeps can be used by US. The imaging of the
coronal plane of uterus follows, in order, to adjunct the two measures. Important to be mentioned,
the coronal plane on either 2D or 3D reconstructed images allows for complete fundal
endometrial-myometrial visualization [41, 42]. However, there is still a debate regarding the
number of (many) exposures, at high US level, depending also on the devices used [43].
Therefore, the 2D sonographic reconstruction of adenomyosis characteristics is caused by
alterations of the outer myometrium. The basic 2D TVUS characteristics for adenomyosis are
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constituted by a globally enlarged uterus, round cystic area within the myometrium, asymmetrical,
inhomogeneous uterus, and myometrial area with decreased echogenicity [44, 45] (Fig. 1).

Fig. 1. US image of adenomyosis

The 2D TVUS imaging of the junctional zone seems to need higher-frequency (5-10 MHz)
examination, and sonographic differentiation of the outer-myometrium is not always indicated. It
was shown that 3D TVUS coronal sections can help us in distinguishing the junctional zone more
clearly, with some post-processing arrangements [46, 47].
The role of power Doppler is to show the difference between myometrial cysts and blood
vessels. Moreover, it can show the characteristics of leiomyoma – with a circular flow along the
myoma capsule – different from those of the focal adenomyosis – with diffuse spread vessels
inside the lesions [48].
The 3D TV sonography of adenomyosis involves specific features, obtained from assessing the
junctional zone on a set volume in a coronal image. The junctional image appears hypoechoic
around the endometrium [49].
In order to better see a multiplanar images, volume contrast imaging (VCI) with 2-4 mm slices
can be used, including the anterior and posterior junctional zones. The important image which can
be seen is the infiltration of hypoechoic junctional zones by hyperechoic endometrial tissues.
Usually, the objective parameters of the junctional zone thickness can be seen as an anormal
image [50]. The 3D scan may be used, therefore, to measure the thickness, by using VCI – in
which the higher (maximal junctional zone thickness ¼ JZ max), and the lowest (minimal
thickness of the junctional zone ¼ JZ min) diameters of the junctional zone can be measured [50].
When the junctional zone thickness is altered, an infiltration of the hypoechoic inner
myometrium by hyperechoic endometrial tissue can be seen. Some studies have shown that both
sensitivity and specificity of 2D TV scan are comparable with those of MRI, ranging 75%-88%
and 67%-93%, respectively [51-53]. In general, MRI shows features of the junctional zone
measurements, and 2D US helps finding the alterations of outer myometrium, such as hypertrophy
or cystic zones. The 2D TVUS assessment of the junctional zone seems to have an insignificant
impact on the adenomyosis diagnosis [45]. The same study showed that the 2D TVUS junctional
zone assessment had a low sensitivity (46%) but a high specificity (82%) [45].
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Therefore, the non-invasive imaging, like TVUS in the diagnosis of women with pelvic
endometriosis and adenomyosis, showed to be of real help. Moreover, 3D TVUS seems to be more
precisely than 2D TVUS in order to detect the junctional zone, especially in earlier stages and for
further counselling and treatment [54].
Therefore, the newer improved US techniques, including 3D and VCI, can help us to obtain an
earlier diagnosis [55, 56].
4. Conclusions
For a better understanding of the adenomyosis features, TVUS represent the first line in
achieving an earlier diagnosis. In the majority of cases, the technique can offer a precise diagnosis,
especially when 3D coronal images and volume contrast imaging are obtained. Therefore, the
correlation of the pathophysiology and US findings may be an important task in achieving the
diagnosis of adenomyosis, before an early treatment may be instituted.
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Abstract
Introduction
Gestational trophoblastic disease (GTD) includes a broad spectrum of pathologies that originate
from the trophoblastic cells. The most representative subtypes of GTD are hydatiform mole and
choriocarcinoma. Although this trophoblastic condition might count as a rare pathology, the global
incidence varies from 23 to 1300 at 100.000 cases, depending on the geographic area. The purpose
of this paper was to assess the incidence and the management of the disease.
Methodology
We are presenting a retrospective study of the last five years (January 2014-December 2018),
which includes all the cases diagnosed in the Clinical Hospital of Obstetrics and Gynaecology “Dr
I.A. Sbarcea” Brasov. The study evaluates the incidence of the pathology and the associated
features of the cases, such as age, personal and familial records, rural versus urban environment,
and the subtype of the GTD.
Results
We recorded a total of 34 patients, with hydatidifrom mole and choriocarcinoma, with ages
between 13 and 69. Within the study group, there was found a higher incidence of hydatidiform
mole in patients under 40 years old and a higher incidence of choriocarcinoma in patients above
40 years old. A higher incidence of the disease was found in women with obstetrical antecedents,
such as recurrent abortion or ectopic pregnancy. When it comes to the therapeutic strategies, the
most used method was uterine curettage, total hysterectomy being practiced by assessing many
factors, including the desire of the woman to preserve their reproductive function.
Conclusions
GTD is a very complex pathology sharing both malignant and benign features, as the diagnosis
and management become challenging. Extreme ages and low incomes tend to be contributory
factors to those subtypes of the disease, and the treatment needs to be led by a multidisciplinary
team, including the gynaecologist, oncologist, and pathologist.
Keywords: Trophoblastic gestational disease, hydatiform mole, choriocarcinoma, obstetrical antecedents, molar pregnancy
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Introduction
A woman life stages are based on her reproductive cycle [1]. Gestational trophoblastic disease
(GTD) represents a group of pathologies, originated from the trophoblastic cells, which can affect
women of all ages. Few days after conception, a zygote develops into a blastocyst. The outer layer
of the blastocyst consists of trophoblastic cells which will invade the endometrium and the uterine
blood vessels [2]. When the proliferation and invasion mechanisms are poorly controlled, the
trophoblastic cells can determine a rare complication of pregnancy, known as hydatidiform mole
(partial or complete) [3], [4]. Histologically, there is a dynamic proliferative process that involves
the fetal chorion, which evolves to invasive mole and choriocarcinoma. Therefore, a benign
hydatidiform mole can persist or develop into a malignant form. The hydatidiform mole precedes
the invasive mole and 50% of the choriocarcinomas [2]. The hydatidiform mole is represented by
the proliferation of the trophoblast and the hydropic thickening of chorionic villi, with no
detectable myometrium or blood vessels invasion. On the other hand, the invasive mole
(chorioadenoma destruens) invades the myometrium, although is rarely metastatic [3]. Complete
mole is associated with particular elevated beta HCG levels (>100.000 UI/L), which suggest the
diagnosis. The partial mole presents with beta HCG levels that are accepted as normal in a
pregnancy [5]. Harma et al., [6] reported that complete hydatiforme mole is characterized by
increased reactive oxygen species, being similar with ovarian carcinoma [7] or other malignant
conditions.
Choriocarcinoma is a malignant tumour of the trophoblastic tissue. The myometrium and the
blood vessels are invaded by haemorrhagic and necrotic areas [8]. Trophoblastic cells are invading
healthy tissue and spread into the lungs, brain, liver, pelvis, vagina, spleen, bowel a kidney [3].
Sun et al., [9] reported a rare case of choriocarcinoma sellar region metastasis. Clinical
symptoms included the loss of binocular eyesight acuity, bilateral temporal hemianopsia, and
laboratory data revealed increased values of prolactin and β-human chorionic gonadotropin, severe
hyponatremia (serum sodium <135 mmol/L) [10].
The hydatidiform mole has an incidence of 1/1000-2000 pregnancies in the USA, leading to a
malignant transformation in 6% to 19% of cases. A complete mole occurs in 1 out of 40 molar
pregnancies, 1 in 15.000 abortions and 1 in 150.000 normal pregnancies. Choriocarcinoma is
associated with a history of mole (50% of cases), abortion (25%), term delivery (20%) and ectopic
pregnancy (5%) [11], [12].
Early diagnosis is crucial in order to improve the mortality and morbidity of the patients, being
comparable to the role of the prenatal diagnosis of fetal anomalies [13].
The aim of this paper is to evaluate of the incidence, symptomatology and the therapeutic
strategies of GTD. Secondary objectives are to highlight the evolution assessment of the
hydatidiform mole and its transformation potential into choriocarcinoma, in patients with relevant
obstetrical history, such as abortion, ectopic or molar pregnancies.
Methodology
We are presenting a retrospective study on a period of five years (January 2014-December
2018), which includes all the cases of GTD diagnosed and treated in the Clinical Hospital of
Obstetrics and Gynaecology “Dr I.A. Sbarcea” Brasov. The study includes 34 patients aged
between 13 and 69 years. In order to establish the diagnosis, we used transvaginal ultrasound,
which is currently accepted as the most accurate diagnosis tool in many gynaecological disorders
[14]. The absence of the fetal heart activity at 6-7 weeks of gestation suggests a pathological
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pregnancy and the diagnosis is established when the hydropic degeneration of chorionic villi
determine “cluster of grapes” or “snow-storm” images.
The parameters that we analysed in our study were: patient age, body mass index, living
environment, gynaecological and obstetrical antecedents (recurrent abortion, preterm deliveries,
total number of deliveries, ectopic pregnancy). The results have been analysed and interpreted
using Microsoft Office Excel 2010.
Results
From 2014 to 2019, 34 cases of GTD have been identified, including hydatiform mole and
choriocarcinoma. There was a total number of 26 patients (76.47%) with hydatidiform mole and
8 patients (23.53%) with choriocarcinoma.
The majority of patients were under 18 years old, which represents 42.31% of the subjects
diagnosed with hydatiform mole, corresponding to 11 patients. This group is followed by the
group of patients aged between 25 and 35 years old, which include 6 patients (23.08% of cases).
The 18 to 25 years old group included 5 patients (19.23% of cases) and the group with ages
above 30 years old included 4 patients, representing a percentage of 15.38%. The minimal age
was 13 years old and the maximum age was 47.

15,38%
42,31%
<18 years old

23,08%

18-25 years old
25-35 years old
19,23%

>35 years old

Fig. 1. The distribution of the cases with hydatidiform mole by age

More than a half of patients with choriocarcinoma were above 50 years old (62.50%). The
minimum age was 19 and the maximum was 69 years old. There has been noticed the
predominance of benign pathology in patients under 18 years old, with no patient with
choriocarcinoma. The high incidence has been found in women above 40 years old.
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37.50%
62.50%
>50 years old 62.50%
<50 years old 37.50%

Fig. 2. The distribution of the cases with choriocarcinoma by age

Other criteria that we analysed in our study was represented by demographic areas of the
subjects. From the total number of patients, 21 cases were originating from rural areas and 13
patients were originating from urban areas.
Table 1. The distribution of the cases with hydatidiform mole and choriocarcinoma by the demographic area
Rural
Urban
Hydatidiform mole
16 patients (61.4%)
10 patients (38.46%)
5 patients (51.61%)

Choriocarcinoma

3 patients (48.39%)

The distribution by weight was made by assessing the Body Mass Index (BMI) values. The
majority of the patients (23 cases, representing 68%) were within the range on a normal BMI (2020,9). Nine of the patients (26%) were overweight (BMI=25-29.9) and 2 cases were obese
(BMI>30).
Almost a half of the study cases did not present significant pathological antecedents (46.15%).
Four patients (15.38%) presented recurrent miscarriages, suggesting a potential connection.
Another group of 4 patients had a caesarean section in the past. A group of 3 patients presented
endocrinological disorders and 2 patients had ectopic pregnancies. A small group of 3.85% were
represented by the women with uterine leiomyomas.
11,54%
3,85%

7,69%
46,15%

No antecedents
Uterine scar
Repeated miscarriage

15,38%

Uterine leiomyomas
Autoimmune tiroiditis
Ectopic pregnancy

15,38%

Fig. 3. The distribution of the patients with hydatiform mole by pathological history

Out of the patients with choriocarcinoma, 5 (62.50%) presented no antecedents, while 2 patients
(25%) had recurrent spontaneous abortions. The last group is represented by one patient (12.5%)
with recurrent spontaneous abortions and a hydatidiform mole history at the age of 12.
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12.50%
25%

No antecedents
62.50%
Recurrent abortion
Antecedents of
hydatidiform mole

Fig. 4. The distribution of the patients with choriocarcinoma by pathological history

Regarding the symptomatology of GTD, the most common causes of presentation to the doctor
was pelvic pain, elevated beta-HCG levels, and minimal to abundant metrorrhagia. In women with
choriocarcinoma, the most common cause of showing up to the doctor was abundant metrorrhagia
after menopause (5 patients-65.50%), pelvic pain and heavy bleeding (2 patients or 25%) and an
abnormal ultrasound exam (1 patient-12.50%).
Considering the parity, we observed that nulliparous had a higher incidence of hydatidiform
mole in comparison with multiparous (15 patients-62.50%). Following this, the rest of the cases
had at least one vaginal delivery or caesarean section.
In case of the choriocarcinoma, the incidence was higher in multiparous than nulliparous, with
7 patients that had at least on delivery.
From a total of 26 patients with hydatidiform mole, in 17 (65.38% of cases) of them an
evacuatory and haemostatic uterine curettage was performed. From them, 3 patients (11.54%)
needed antibiotic therapy, and 4 of the cases (15.38%) needed a secondary curettage. Only 2
patients (3.85%) had more complicated evolutions. First patient was diagnosed with uterine
polyfibromatosis and needed repeated myomectomies and evacuatory hysterotomies. The second
patient had ineffective haemostasis, and because it was an elderly woman, total hysterectomy with
bilateral salpingo-oophorectomy (THSO) was performed, although a hysterectomy is rarely
practiced for a benign mole.
Most patients with choriocarcinoma (5 patients or 62.50%) underwent THSO. The decision
was made based on the complications and the desire to not maintain the reproductive function, the
majority of women with choriocarcinoma being postmenopausal. Three groups including one
subject had different approaches. The first patient had a uterine curettage followed by
chemotherapy. The second women were a young patient, who wanted to conserve its reproductive
function, and chemotherapy represented the therapeutic tool in its case. The third patient had a
total hysterectomy with ovarian conservation.
Discussions
Different studies have reported a wide geographical variation in the incidence of the
trophoblastic disease, throughout the world [8]. The incidence was reported as being greatest in
underdeveloped areas of the world, in parts of Africa, Asia and Latin America, and significantly
lower in Europe, North America and Australia [15], [16]. Smith et. al confirmed a higher incidence
among Hispanic migrants in New Mexico, mostly of them having a precarious life style [17], [18].
Some authors associated this pathology with a poor protein diet, folic acid deficiency and a
potential role of vitamin A deficiency was also mentioned [19]. Our study showed a higher
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incidence of the GTD in rural settlements of Brasov County. Rural areas of Romania registered
alarming values of At-risk-poverty rate, with up to 15.7% differences, in comparison with the
countries with the highest standards of living from European Union [20].
The relation between the parity and the risk of GTD development was evaluated in other
studies, with comparable results. In a study which included 1228 women with GTD, 19.5% were
multiparous, 28.4% were primiparous and 52.1% were nulliparous [21].
Goldstein et al., conducted a study to determine the risk factors for GTD. The investigators
pointed out that 18.4% of the women with spontaneous abortion in antecedents, 3.4% of the
women with therapeutic abortion and 0.8% of the women with an ectopic pregnancy in the past
developed GTD [22]. The risk factors for GTD highlighted by Donald et al., were comparable
with our results, with a higher incidence of the abortion and a lower incidence of the ectopic
pregnancies.
Regarding the treatment strategy, in our study the majority of patients undergone uterine
curettage (65.38%) and most of the women with choriocarcinoma had THSO (62.50%). Other
studies support THSO in women that no longer desire a future pregnancy [23]. Osborne and collab.
Reported a similar therapeutic approach as in our study, their study results showing that a
second curettage was found to cure 40% of 60 women without significant morbidity [24].
The current study was an attempt towards understanding the incidence, demographic
distribution, clinical presentation, treatment strategies and their clinical correlation with GTD in
the Clinical Hospital of Obstetrics and Gynaecology “Dr I.A. Sbarcea” Brasov. More studies are
needed on larger number of patients in order to better understand the risk factors and the best
management strategies for improving the quality of life of the patients with GTD.
Conclusions
GTD is a very complex pathology sharing both malignant and benign characteristics. The
diagnosis and the management are often challenging. Extreme ages and low incomes tend to be
contributory factors of the disease development. The hydatidiform mole had a higher incidence in
patients under 15 years old (42.31%) and choriocarcinoma had a higher incidence (62.50%) in
older women. The women with obstetrical antecedents seem to have a higher incidence of benign
mole, 15.38% of the patients having at least an abortion. In women with choriocarcinoma, there
was a rate of 25% of recurrent miscarriages in antecedents. More data are needed in order to
establish a connection between uterine leiomyomas and the incidence of GTD. The BMI did not
seem to have a relevance in ethiology of the disease. When it comes to the numbers of deliveries,
nulliparous had a higher incidence of GTD than multiparous (62.50% versus 37.50%).
Regarding the therapeutic strategies, the majority of patients with benign mole had a single
uterine curettage (65.38%), while 15.38% had more than one curettage for uneffective
haemostasis. In the cases of the patients with choriocarcinomas, THSO was practiced in 5 cases
(62.50%). The women at reproductive age who wanted a future pregnancy, had uterine curettage
followed by chemotherapy and a careful monitoring.
The diagnosis and the treatment of GTD needs to be led by a multidisciplinary team, including
the gynaecologist, oncologist, and pathologist. We consider that larger cohorts and longer periods
of study are necessary in order to establish the influence of different factors on the incidence and
evolution of this pathology.
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Abstract
Introduction
Ovarian endometriomas are benign tumours that modify their morphology and evolve
differently during pregnancy, making from these cases a real subject of interest. The present study
will present a case of ovarian endometrioma diagnosed in the first trimester of pregnancy, focusing
on the complications and the management of the patient. We compared our results to those from
the literature, following a thorough revision of the past studies.
Materials and methods
We identified a rare case of ovarian endometrioma developed by a pregnant woman. Serial
ultrasound examinations were performed and correlated with serum concentrations of
Carbohydrate Antigen 125 (CA-125) and Human Epididymis protein 4 (HE4). This study also
included 20 other studies from the literature regarding the natural history, diagnosis, and
management of ovarian endometriomas in pregnancy.
Results
The pregnant woman, aged 33, primigesta, was diagnosed in the first trimester of pregnancy
with an ovarian cyst of 5 cm. The ultrasound examination suggested an ovarian endometrioma,
but no other symptoms were recorded. During the first trimester of pregnancy, the tumour
increased its dimensions. Serum concentrations of CA-125 and HE4 were initially constant, but
the levels increased proportionally with the cysts’ dimensions. At 15 weeks of gestation,
transvaginal ultrasound examination revealed a 7 cm ovarian tumour and free intraperitoneal fluid.
The patient was admitted to the hospital for acute surgical abdomen. The patient underwent
surgery, and a ruptured ovarian endometrioma was identified. A cystectomy was performed. The
clinical and paraclinical evolution was favourable, and the pregnancy reached the term. The
histopathological exam confirmed the diagnosis and decidual transformation was also observed.
Conclusion
The progesterone during pregnancy usually shrinks the ovarian endometriomas. In the reported
case, the increase of the endometrioma size might be due to serum levels of CA-125 and, especially
of HE4 – which ensures the differential diagnosis with malignant tumours. The rupture of
endometriomas during pregnancy is an infrequent complication. Their growth, which is an atypical
phenomenon, predisposes to other acute complications.
Keywords: endometrioma, CA-125, HE4, pregnancy
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Introduction
Endometriosis is a gynaecological pathology characterized by the presence of ectopic
endometrial stroma and glands. This pathology affects approximately 10% of the fertile females
worldwide [1-4]. This condition is characterized by local inflammation, which leads to infertility
and chronic pelvic pain, and lowers the quality of life of the patients. Multiple mechanisms are
involved in the pathogenesis of endometriosis, including endocrine imbalance, immunologic
mechanisms consisting of a chronic inflammatory response and molecular mechanisms. The latest
consist of the abnormal implantation of endometriotic tissue. The neuro-somatic mechanism is
considered to be responsible for the chronic and often refractory pain. The changes in the hormonal
profile and the molecular aberrations cause significant changes in the normal endometrial tissue.
All these changes are leading to defective decidualization and abnormal placentation, in case
of pregnancy [5-7].
Ovarian endometriomas account for approximately 40% of the cases with endometriosis [8, 9].
Endometriomas can be easily diagnosed via ultrasound examination as adnexal masses with
characteristic appearance [10, 11].
During pregnancy the endometrium becomes hypertrophic, due to the high-progesterone status,
and this process is known as decidualization. Similar to the eutopic endometrium, the
endometriotic foci suffer the decidualization process, and these foci are characterized by increased
vascularisation and neoangiogenesis. Neoformation vessels appear as vascular nodules placed
inside the endometrial implants [12]. An interesting and controversial subject is represented by
the evolution of the ovarian endometriomas during pregnancy [13]. One of the reasons is that a
remission of endometriosis is expected once with gestation due to the hormonal shift to
progesterone dominance. On the other hand, pregnancy may lead to a modified ultrasound
appearance, making the diagnosis a great challenge for the physicians [14].
The image of a decidualized endometrioma may mimic an ovarian malignancy [15-24]. The
appearance of the solid nodules inside the adnexal mass, may suggest an ovarian cancer, which is
nowadays the second cause of gynaecological cancer-associated death and the third cause of
gynaecological cancer [25]. About 2.8% of the ovarian tumours diagnosed during pregnancy are
malignant [26], and endometriosis itself represents a risk factor for ovarian neoplasia. For this
reason, complementary imaging tools should be used. In most cases, the positive diagnosis of
ovarian endometriomas is anatomopathological, secondary to surgical removal.
Complex tumoral masses of the adnexa, which develop during pregnancy, represent a big
challenge for the physicians regarding the proper management. Nuclear magnetic resonance
(MRI) gives a broad perspective and helps in choosing the most suitable treatment for each patient.
Routine ultrasound has increased the detection rate of the adnexal masses during the first
trimester of pregnancy when the ovaries and the fallopian tubes can still be examined [25]. Ovarian
endometriotic cysts count for approximately 11% of the adnexal tumours [14].
Despite it is an unusual event, the progression of endometriosis to ovarian cancer is sometimes
possible. The symptomatology is unspecific and may consist of bloating, abdominal pain, gaining
or wasting weight, swelling of the legs, or pain in the legs. Because ovarian malignancy is usually
a pathology of the elderly population, the symptoms of endometriosis-related ovarian cancer may
be confounded with other conditions characteristic for this period, such as neuropathic pain,
hyponatremia, osteoporosis, dyslipidaemia, etc. [28].
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CASE REPORT
A 33-years-old primigravida, diagnosed with endometriosis, attended a routine transvaginal
ultrasound examination during the first trimester of pregnancy. An ovarian cyst of 47x51 mm was
discovered. The echographic appearance has raised the suspicion for an ovarian endometrioma,
despite clinical symptomatology was missing. By the end of the first trimester of gestation, the
ovarian tumour increased in size. Serial ultrasound examinations reported a healthy fetus with
normal development. In the context of the presence of an adnexal mass, the serum concentration
of Carbohydrate Antigen 125 (CA-125) and Human Epididymis protein 4 (HE4) were measured.
The values of CA-125 and HE4 recorded a continuous rise, proportionally with the ovarian
cysts’ dimensions.
At 15 weeks of gestation, the patient addressed the hospital accusing acute abdominal pain with
sudden onset and lipothymic state. Its blood pressure was 75/56 mmHg, and she had pale skin and
sweats. The transvaginal ultrasound revealed a 68x72 mm ovarian tumour, free intraperitoneal
fluid and the level of CA-125 was 84 U/ml. The appearance of the mass was resembling a cyst
with irregular contour, fluid-filled with a “ground glass” pattern. After the clinical and paraclinical
examination, the pregnant underwent emergency surgery for a ruptured ovarian cyst.
Intraoperative it was discovered a ruptured ovarian endometrioma, and approximately 400 mL
of blood and cystic content. The management consisted of the removal of the ovarian cyst and
peritoneal cavity lavage. The evolution of both patient and fetus was favourable, followed by an
uneventful pregnancy. The patient underwent a caesarean section at 37 weeks and 4 days of
gestation. A healthy female of 3120 g was extracted, with an Apgar score of 10. Both mother and
new-born were discharged on day 3.
The histopathological exam (haematoxylin-eosin stain) revealed a decidualised haemorrhagic
cyst, lined with endometrial stroma and large regions of inflammation and hemosiderin-laden
macrophages. The peritoneal cytology was negative for malignant cells.

Fig. 1. Ultrasound aspect of the ovarian cyst

Fig. 2. Ruptured endometriotic ovarian cyst

Discussions and Literature Review
In order to have a clearer image of the prevalence and the management strategies of the ovarian
endometriosis during pregnancy, we performed a systematic research of the literature. The
research was performed using Google Academic and PubMed databases. All the studies on this
topic from the last 10 years were included. After the first research, 20 articles that fitted our
inclusion criteria were found. We used the key words endometrioma, CA-125, HE4, pregnancy.
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All the studies on this topic conducted in the last 10 years have shown an increased incidence
of pregnant women with decidualized endometriomas. Furthermore, it has been reported a higher
endometriosis prevalence in the last decades. The cases were classified either by their ultrasound
appearance, by the serum levels of CA-125 and HE4, therapeutic management, natural history of
the adnexal masses during pregnancy and by the pregnancy outcomes and foetal impact. The
studies that we included in our review were reported cases from Asia, Europe and United States
(U.S.), reflecting the global spread of this pathology and its association with pregnancy.
Rozalli et al., [29] presented a case of a 22-year-old gravida diagnosed with an ovarian mass at
12 weeks of gestation. Although ultrasound examination is able to indicate the benign character
of the ovarian tumours diagnosed during pregnancy, many of the echographic findings remain
nonspecific. Because nonspecific ultrasonographic characteristics could not be considered for
positive diagnosis, a secondary imagistic tool is required. MRI is considered a safe investigation
during pregnancy, with no impact on the foetal wellbeing and development. In these conditions,
it is the following step to establish the nature of the ovarian tumour. Both decidualized
endometrium and decidualized endometrioma share the same aspects regarding the texture and
appearance [20]. The need for complementary exanimations was to exclude the malignant nature
of the ovarian cyst. The malignant tumours appear to have an intermediate signal intensity on T2
weighted imaging. The outcome of the patient whose case was reported by Rozalli et al., was
similar with the evolution of our patient. At 15 weeks of gestation, the woman undergone an
emergency surgery for the rupture of the endometrioma, suggested by acute abdomen symptoms.
In addition, left salpingo-oophorectomy was performed due to the massive bleeding, in order
to provide a proper haemostasis.
Taylor et al., [30] reported 27 cases of women with decidualized endometriomas. They
established that asymptomatic endometriomas in pregnancy require surgical management only if
malignancy is suspected or the endometriotic cysts appear to be either ruptured or infected. Most
of the endometriomas decrease in size after delivery due to the progesterone dominance, which
falls down. However, if the surgical management is mandatory, the recommended time span in
which surgery is safe for the foetus is the second trimester of pregnancy, between 12 and 16 weeks
of gestation, in order to minimize the risks of miscarriage or foetal malformations [31, 32].
For the evaluation was use the “risk of malignancy index” that gathers the ultrasonographic
characteristics, the levels of CA-125 and the fertile status of the patient [33].
Other studies reported extra-ovarian decidualized endometriomas located on the skin, on the
caesarean scar or episiotomy incision, on breasts, lungs, diaphragm, bowel, peritoneum,
abdominal wall, bladder or rectum. During pregnancy, the lesions become hypertrophic due to the
high levels of progesterone, and undergo decidualization [34, 35]. A more recent study conducted
by Adhikari and Shen reported peritoneal endometriosis resembling carcinomatosis [36].
Leone Roberti Maggiore et al., explained in his study the mechanisms through which
endometriosis can complicate the pregnancy. The first complication is represented by postinflammatory adhesions, which create a tension between the intraperitoneal organs, leading to
abdominal pain, bowel obstruction, bladder malfunction and even intestinal perforation. All of
these events can be secondary to an inflammatory status with fibrin deposition, coagulation
cascade activation and a massive release of cytokines and pro-inflammatory cells, such as
macrophages, growth factors and pro-angiogenic factors [37]. The rupture or perforation of
various organs follows the invasion of decidualized endometriotic lesions into the vascular wall,
overlaid on the chronic inflammation state that weakens the tissues.
Regarding the serum levels of ovarian cancer markers, CA-125 was reported to rise during the
first trimester of pregnancy, but it has a lower specificity in early gestation [38]. A recent marker
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for ovarian cancer diagnosis is HE4, which promises to differentiate ovarian tumours with higher
sensitivity and specificity than CA-125. Although ROMA score provides the best diagnosis score
for epithelial ovarian cancer, it is not feasible for gestational state due to wider fluctuation. In a
study from 2017, Lu and collab. have designed an ideal algorithm for ovarian masses, diagnosed
or ingrowing during the pregnancy [39]. Nowadays, the research in this field is continuous, and
more non-invasive markers are discovered and tested to differentiate endometriosis, a benign
pathology, from malignant lesions. In a recent study from 2019, circulating micro-RNA (miRNA)
is proposed as a novel non-invasive biomarker for endometriosis diagnosis [40].
One of the well-known causes of infertility in young women, endometriosis, may benefit from
various treatment approaches, both pharmaceutical and surgical. The novelty in the management
of endometriosis is represented by the use of complementary and alternative medicine, which
promotes biomolecules such as phenols and antioxidants [41].
In the literature there are also studies regarding the pregnancy outcome in patients with
endometriosis, which obtained a pregnancy following In Vitro Fertilization (IVF). The course of
the pregnancies obtained via IVF in women with endometriosis does not seem to be affected by
the maternal pathology, especially since recent studies indicated low-dose aspirin administration
for the prevention of foetal growth restriction [42], because the pregnancy and the foetus are
considered “precious”.
Conclusions
Endometriosis is a gynaecological pathology, characteristic for young women, at reproductive
age, with an increasing incidence. The quality of life of the patients is affected in most of the cases
by the pelvic pain, with different characteristics, varying from acute pain episodes, to chronic
pelvic pain, often resistant to analgesics. The opportunity of conceiving is another important aspect
in context of endometriosis, and in some cases, it may complicate the normal course of the
pregnancy. The literature presents several cases of ovarian endometriosis and cyst decidualization
during pregnancy. During the gestational period, the fluid-filled tumours usually increase in size
due to high progesterone level, which promotes a decidual transformation inside of the tumoral
ovary. Sometimes, the decidualized endometriomas can mimic ovarian malignancies, and the
serum levels of the ovarian markers (CA-125, HE4) also create confusions. These markers are not
applicable during pregnancy and in fertile women in general. As the pregnancy continues, some
complications may appear, such as the rupture of the endometriomas. This event is the most severe,
and it is characterized by acute abdomen symptoms that require surgical management. Concerning
the foetal development and outcomes, no the literature nor the present study reported any
complications.
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Abstract
Introduction
Neonatal cranial ultrasound is effective in evaluating the term new-born and premature newborn with brain lesions. It allows the early diagnosis of brain lesions and their dynamic follow-up
as long as the size of anterior fontanelle allows. The ultrasound signs are in close correlation with
the clinical and neuropathological data.
Aims
The authors propose a comparative study of the forms of intracranial haemorrhage in the newborn at term and in the premature new-born, the opportunity of the ultrasound evaluation according
to the gestational age, chronological age and type of lesion.
Material and methods
The forms of intracerebral haemorrhage analysed by groups of gestational age were: epidural
haemorrhage, subdural haemorrhage, subarachnoid haemorrhage, periventricular/intraventricular
haemorrhage predominates increasing with weight loss. The neonatal cranial ultrasound,
performed with the sectorial probe of 5 MHz for the deep areas, or 7-10 MHz for the superficial
areas was the basis of the differentiated study.
Results
Intracranial haemorrhages are rarely present at birth: 50% occur on the first day after birth, 8090% occur by the third day after birth and 20-40% progress during the first week of life. Epidural
bleeding is rare at new-born, 2% of all bleeding, difficult to diagnose, with symptoms which
appear late. Subdural haemorrhage is more common in term new-borns, in fetal pelvic
disproportions, severe evolution, diagnosis must be established quickly. Subarachnoid
haemorrhage is more frequent in premature new-borns than in term new-borns, 29% in premature
new-borns whit birth weight bellow 2000g. Peri/intraventricular haemorrhage is more common in
premature new-borns, 50% with gestational age below 30 weeks and birth weight 1500g,
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occasionally occurring also at term new-borns, with severe neurological sequelae. Intraventricular
grade IV haemorrhage is the most severe form characterized by massive bleeding within the left
ventricle of the brain, which is associated with adjacent brain tissue haemorrhage. Intracerebellar
haemorrhage is a serious form of haemorrhage, 15-25% occurs in prematurity with the gestational
age <32 weeks and the birth weight <1500g, in close association with severe intraventricular brain
haemorrhage.
Conclusions
Grade IV of peri/intraventricular haemorrhage and cerebral haemorrhage are the most severe
forms of the disease in premature new-borns, with severe evolution. Cerebral ultrasonography is
useful in the early diagnosis of these lesions.
Keywords: cerebral haemorrhage, ultrasonography, new-born

Introduction
Intracranial haemorrhage (ICH) can have major impact on the mortality, morbidity and longterm neurodevelopment of new-borns [1]. The ethiology of ICH differs according to the
gestational age of the infant and the site of haemorrhage. In the preterm new-borns, the major
lesions are germinal matrix haemorrhage (GMH)/intraventricular haemorrhage (IVH) and it occur
prior to labor or usually as a result of hemodynamic instability [2]. The incidence of IVH increases
with decreasing gestational age.
In full-term new-borns intracranial haemorrhage often occur during labor as the results of
mechanical factors: prolonged, precipitous vaginal breech, instrumental – forceps or ventouse
delivery and extreme fetal weight [3]. Subarachnoid haemorrhage is the most common type of
haemorrhage among the symptomatic term new-borns while subdural haemorrhage is the most
frequent type among the asymptomatic new-borns [4].
Cranial sonography is an important part of neonatal care in general, and high-risk and unstable
premature infants, in particular. It provides important diagnostic information and it is effective in
evaluating both term and premature new-born with brain lesions. It allows the early diagnosis of
brain lesions and their dynamic follow-up as long as the size of anterior fontanelle allows. The
ultrasound findings are in close correlation with the clinical and neuropathological data. Cranial
sonography is less expensive, free from radiation, does not require sedation and allows bedside
evaluation of critical ill patients.
Aims
The authors propose a comparative study of the forms of intracranial haemorrhage in the newborn at term and in the premature new-born, the opportunity of the ultrasound evaluation according
to the gestational age, chronological age and type of lesion.
Material and methods
We performed a retrospective study over a period of 24 months, from January 2018 to
December 2019 in the Neonatology and Premature Clinic, Emergency Hospital for Children
“Louis Ţurcanu” Timisoara, on a group of 98 new-borns admitted during the specified period of
time with clinical suspicion of intracranial haemorrhage. Clinical data were retrieved from their
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medical records and informed consent was obtained from the parents of the patients included in
the study.
The study included 75 preterm and 23 term infants. There were 56 males and 42 females.
According to the World Health Organization preterm infants are infants born before 37 weeks.
Low birth weight (LBW) are new-born babies with birth weight (BW) less than 2500g, very
low birth weight (VLBW) is those with BW less than 1500g and extremely low birth weight
(ELBW) are those with BW less than 1000g. New-born at term and normal weight baby is defined
as new-born baby with gestational age (GA) of 38-42 weeks and BW of 2500-4000g [5].
The exclusion criteria – new-borns with congenital Central Nervous System (CNS)
malformations and with meningitis.
The variables included for the analysis were gestational age (Ballard’s), birth weight, Apgar
scores at 1 and 5 minutes, mode of delivery, history of hypoxic insult or birth trauma, and
developmental outcomes, when available.
The new-borns were examined by ultrasound, and standard images in sagittal and coronal
planes were obtained through the anterior fontanelle. Cranial sonography was performed with a
Philips PureWave CX50 Ultrasound machine. The sectorial probe of 5 MHz used for the deep
areas, and those of 7-10 MHz for the superficial areas was the basis of the differentiated study.
Imaging was performed in the first day of life, the 3rd, the 7th day and 1 month after birth. The
forms of intracerebral haemorrhage analysed by groups of gestational age were: epidural
haemorrhage, subdural haemorrhage, subarachnoid haemorrhage, and peri/intraventricular
haemorrhage, Fig. 1, Fig. 2.

Fig. 1. Transfontanellar ultrasonography, II/IIIdegree IVH (coronal section)

Fig. 2. Transfontanelar ultrasonography, IVdegree IVH (posterior coronal section)

Results
The study group included 98 new-borns of whom 75 were preterm new-borns with GA 28-36
weeks, and 23 were term infants. There was no significant difference in gender ratio, 56 (57.14%)
males and 42 (42.86%) females.
In the study group, the APGAR score was better at both 1 and 5 minutes in preterm infants
compared to full-term infants. The most common mode of birth was in both age groups by
caesarean section and the use of instruments (forceps) was rare, only in 2 full-term infants. The
hypoxic insult was the most common cause of intracranial haemorrhage in both term and preterm
infants. The variables included for analysis are summarized in Table 1.
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Table 1. Characteristics of the study group (n-98 patients)
Total (n=98)
Premature new-borns n=75
Term new-borns n=23 (23.5%)
(76.5%)
Gestational age in weeks,
31.5 (28-36)
39.1 (38-41)
(average/min-max)
Birth weight in grams,
1450.6 (750-2390)
3256.7 (2950-4150)
(average/min-max)
Apgar scores at 1 minute,
7.3±2
5.3±1.2
Apgar scores at 5 minutes,
8.6±2
6.3±2.2
Mode of delivery,
Caesarean section
43 (43.9%)
13 (13.3%)
Spontaneous vaginal delivery
32 (32.7%)
8 (8.16%)
Instrumental delivery
0 (0.0%)
2 (2.04%)
History of hypoxic insult,
63 (64.3%)
18 (18.4%)
Birth trauma,
12(12.24%)
5 (5.1%)
Variables

Cranial ultrasound was performed in the first day of life, the 3rd, the 7th day and 1 month after
birth. Intracranial haemorrhages are rarely present at birth; 50% occur on the first day after birth,
80-90% occur by the third day after birth and 20-40% progress during the first week of life. At
one month of age we followed-up the evolution of intracranial haemorrhage and possible
complications, especially post – haemorrhagic hydrocephalus. Distribution of term and preterm
new-borns depending on cranial ultrasound findings at different days of examination are
summarized in table 2.
Table 2. Distribution of new-borns at different days of examination
Days
Preterm new-borns (n)
Term new-borns (n)
1
21
6
3
45
13
4-7
9
4
30-Post-hemorrhagic hydrocephalus
15
2

Epidural bleeding is rare at new-born. In our study group 2 term new-borns developed this type
of haemorrhage representing 2% of all bleeding, difficult to diagnose, with symptoms which
appear late. Subdural haemorrhage is more common in term new-borns, in fetal pelvic
disproportions, severe evolution, diagnosis must be established quickly. 8 (34.8%) of term newborns and only 3(4%) of preterm infants had this kind of haemorrhage.
Subarachnoid haemorrhage is more frequent in premature new-borns than in term new-borns.
22 of preterm infants representing 29% of premature new-borns with birth weight bellow 2000g
have been diagnosed with subarachnoid haemorrhage.
Peri/intraventricular haemorrhage is more common in premature new-borns, 38 (50%) with
gestational age below 30 weeks and birth weight 1500g. Peri/intraventricular haemorrhage
occasionally occurring also at term new-borns, with severe neurological sequelae. In our group
cranial ultrasound helped to diagnosed 5 term new-borns with intraventricular haemorrhage and 2
of them developed post-haemorrhagic hydrocephalus. Intraventricular grade IV haemorrhage is
the most severe form characterized by massive bleeding within the left ventricle of the brain, which
is associated with adjacent brain tissue haemorrhage. The development outcome was severe with
neurological sequelae and post – haemorrhagic hydrocephalus in 17 (17.34%) patients from our
study.
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Intracerebellar haemorrhage is a serious form of haemorrhage, 15-25% occurs in prematurity
with the gestational age <32 weeks and the birth weight <1500g, in close association with severe
intraventricular brain haemorrhage.
Discussions
Current brain-imaging techniques are limited, especially for critically ill neonates.
Cranial ultrasonography provides important diagnostic information in neonates. The clinical
indications for routine scanning in new-born infants are well established. Routine scanning is
suggested in all premature infants as well as term infants with Apgar scores at 1 and 5 minute less
than 7 and with history of hypoxic insult and birth trauma [6]. Any change in the normal clinical
behaviour of the new-born is an indication for cranial ultrasound.
Concerning the variables included for analysis: birth weight gestational age and APGAR score
there was a significant correlation between them and the presence of intracranial haemorrhage. [7]
In our study the average APGAR score at 5 minutes of life was 8,6 in preterm neonates and 6,3
in term new-borns. In a study published by H.S. Hong and Lee, a low Apgar score at 5 min
(P = 0.014) and a history of perinatal asphyxia (P = 0.027) were associated with poor clinical
outcomes (n = 12/27) [3].
In the current study, preterm neonates with lower BW were found to be at a higher risk of
intracranial haemorrhage especially IVH. 38 (50%) preterm neonates with gestational age below
30 weeks and birth weight 1500g were diagnosed after ultrasonographic examination with IVH.
According to literature IVH could be detected in approximately 60-70% of VLBW neonates.
Moreover, the incidence of IVH is reported to be inversely associated with the gestational age
(GA) and birth weight (BW) [8, 9]. IVH is very rarely reported in full-term neonates and may
occur in these children with a variety of clinical conditions, mostly due to perinatal trauma and
asphyxia [10]. In our study 5 term infants developed IVH and all of them had history of birth
trauma. Post-haemorrhagic hydrocephalus occurs in approximately 17.34% of infants with IVH.
In a review Bouz P et al., reported an incidence of 25% of infants with IVH [11].
In our study the incidence of subdural and subarachnoid haemorrhage was lower 34.8%
respectively 29 %, compared with the literature. H.S. Hong and Lee reported an incidence of
subdural haemorrhage in term new-borns of 95.2% [3].
Regarding the ultrasound examination on different days, ultrasound has proven to be a useful
tool in establishing the diagnosis of intraventricular haemorrhage, especially in the first three days
of life and in the critical ill new-borns.
Conclusions
Grade IV of peri/intraventricular haemorrhage and cerebral haemorrhage are the most severe
forms of the disease in premature new-borns, with severe evolution. Cerebral ultrasonography is
still the first line neuroimaging modality in the early diagnosis of these lesions. It is less expensive
and burdensome than magnetic resonance imaging (MRI) and Computer tomograph, which
requires patient transport and sedation.
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Abstract
Introduction
Cerebral malformations represent the major cause of morbidity and mortality both in the
neonatal period, but also in the infant and small child stage. Immediate and remote complications
depend on the type of malformation, its severity and the degree of cerebral maturity. (1.) Neural
tube defects appear relatively early, after the caudal neuropore has been closed (26 days). (2.) In
medical practice, several types are described, depending on the location and the gestational age at
which the injury occurs: anencephaly, encephalocele, myelomeningocele. (3.)
Objectives
The authors propose a review of the most common neural tube malformations. To establish a
correlation between clinical, anamnestic and imaging data in order to anticipate the short-term and
remote prognosis.
Material and method
Clinical-ultrasound analysis of new-borns with lesions consisting of herniation of sac-shaped
intracranial tissues, by frontal or occipital cranial bone defects, or at the level of the spine. The
clinical evaluation criteria were: convulsions, paresis, hypotonia, presence of the sucking reflex,
incontinence. Prenatal or postnatal ultrasound evaluation was completed with CT or cerebral
and/or spinal MRI.
Results
The most common types of neural tube malformations encountered were: occipital
encephaloceles, anterior encephaloceles, myelomeningocele with or without Arnold Chiari
Malformation. (4) Myelomeningocele is frequently associated with hydrocephalus and Chiari II
Malformation; The vertebral defect is most commonly located in the lumbar-sacral region, in 80%
of cases this being the last part of the neural tube that closes. Arnold Chiari Malformation, the
most severe form of this type of malformation, is characterized by hypotrophy of the cerebellum,
herniation of cerebellar vermis in the foramen magnum with posterior displacement of the
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cerebellum with varying degrees of cerebellar dysplasia. Postnatal ultrasound diagnosis is easy in
the presence of these signs, the dilation of the ventricular brain system representing the reference
of therapeutic-surgical intervention. (5)
Conclusions
Positive diagnosis is relatively easy from the antenatal period with the help of ultrasonography,
but the certainty of diagnosis is established by cerebral MRI. Cranial cerebral dyspraxia although
it presents an immediate good prognosis following rapid therapeutic intervention, the long-term
prognosis of distance sequelae is high, especially in those associated with Chiari II Malformation.
(6.)
Keywords: malformation, ultrasonography, neural tube

Introduction
The ultrasound is the most widely used diagnostic tool in obstetrics nowadays, in particular in
the detection of developmental disorders. (1) However, it is important to know which are those
disorders that can be detected prenatally with great certainty, and which ones can be detected only
partially or not at all prior to giving birth.
Cerebral malformations are commonly detected during prenatal screening. (2.) The diagnostic
accuracy of prenatal cerebral imaging is not 100%, disagreement between pre- and postnatal
imaging with a prognostic impact being observed in about 9% of cases. Depending on geographic
location, approximately 1 to 10:1000 infants are born with neural tube defects. Of the NTDs
detectable during pregnancy, 40% are anencephaly, 50% myelomeningocele, 3%
craniorachischises, and 7% encephalocele. (3)
Faced with more complex diagnoses, magnetic resonance imaging (MRI) has become widely
used as an important complement to prenatal ultrasonography (US). Due to its higher contrast
resolution than US, fetal MRI allows normal versus abnormal tissue to be better differentiated,
providing detailed imaging information on fetal structures, particularly the brain. (4)
As the indications for fetal brain MRI are mainly based on abnormal US findings, fetal MRI is
usually performed during the second half of gestation, from 18 to 20 weeks onward. After that
point, the utility of prenatal US is limited due to decreased amniotic fluid volume, fetal
positioning, and acoustic shadowing from the ossifying calvaria. (5.)
Aims
The authors propose a review of the most common neural tube malformations. To establish a
correlation between clinical, anamnestic and imaging data in order to anticipate the short-term and
remote prognosis.
Material and method
This is a retrospective study, conducted over a 5-year period from January 2015 to December
2019, on all new-borns with neural tube defects (NTDs) admitted in the Neonatology and Preterm
Department, Emergency Hospital for Children “Louis Ţurcanu” Timisoara. The clinical
evaluation criteria were: convulsions, paresis, hypotonia, presence of the sucking reflex,
incontinence.
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Prenatal ultrasound examination is initially performed transabdominally with 3.5‐ or 5.0‐MHz
curvilinear transducers, but when a fetal defect is suspected, a transvaginal scan is also offered to
the patient to further assess the fetal anatomy. Information on prenatal sonographic findings, fetal
karyotype if available, antenatal medical history, and perinatal outcome, including congenital
malformations detected prenatally or postnatally, was obtained by reviewing the ultrasound report,
medical records, and neonatal discharge summary.
Fetal MRI is routinely performed using 1.5-T or 3.0-T MRI scanners. Conventional T1- and
T2-weighted images are obtained in the sagittal, coronal, and axial planes relative to the fetal head.
T2-weighted sequences are useful for evaluating the anatomy and the sulcation pattern of the
central nervous system (CNS), while T1-weighted sequences are valuable for assessing the
presence of bleeding and myelination. Even with rapid image acquisition, fetal motion can still
affect the quality of the results, as high spatial and temporal resolution is required.
Ethical approval was granted from the Ethics Committee of our University Hospital.
Results
Of the 11 patients hospitalized in a 5-year period, 6 were female and 5 were male. The median
birth weight was 3080 g and the median delivery week was 38 weeks.
Seven new-borns came from dispensary pregnancy (63,6%), and all cases of neural tube brain
malformations were diagnosed on prenatal ultrasonography (100%).
Eight of the patients (72,7%) had meningomyelocele, 2 patients (18,2%) had encephalocele,
and one patient (9%) had meningocele. Seven of the patients (63.6%) had Arnold-Chiari type 2
malformation and five was associated with hydrocephalus, Fig. 1, Fig. 2. Cranial ultrasound was
performed in the first day of life, the 3rd, the 7th day and 2 weeks after birth. The ultrasonography
findings of Chiari II include a small posterior fossa, hypoplastic cerebellar hemispheres, and
ventricular dilatation. Dysgenesis of the corpus callosum, polymicrogyria, and hydrocephalus are
present in 90% of cases, and spina bifida is found in 100% of cases, Fig. 3. The median time of
making a diagnosis of NTD by prenatal ultrasonography was 20 (16-24) weeks. Six of the patients
(54.5%) had other organ disorders, some with multiple systemic disorders.
The clinical evaluation criteria showed that eight new-borns presented seizures during the
hospitalization (72,7%), ten maintained hypotonic until the day of discharge (90,9%), three
presented paresis (27,2%), nine had sucking reflexes (81,8%) and five had incontinence (45,5%).
In our study, the first clinical signs in myelomeningocele appeared in the 20th week after birth.
In those who had hydrocephalus, the clinical signs appeared in the 6th week.
Data collected by neonatal records and follow-up charts were related to familiar and/or maternal
risk factors (maternal pre-existing and/or gestational diseases, exposure to teratogen/infectious
agents, lack of preconception folic acid supplement), demographic (ethnicity/origin, residence),
clinical features (prenatal diagnosis, gestational age, fetal presentation, type of delivery, birth
weight, preoperative imaging, comorbidities, complications), and neurodevelopmental outcomes.
Leakage of cerebrospinal fluid (CSF) can cause intracranial hypotension and result in a Chiari
malformation Type II. (6.) The hindbrain herniation seen in this malformation is caused by a
downward displacement of the cerebellum below the level of the foramen magnum, and may result
in a compressed brainstem, small posterior fossa and obstructed fourth ventricle. This obstruction
may prevent the movement of CSF and result in hydrocephalus. A common treatment for
hydrocephalus is the placement of a ventriculoperitoneal shunt. In all cases of hydrocephalus, a
cerebral MRI was requested by the neurosurgery team to establish a certainty diagnosis. In our
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study, all new-borns with hydrocephalus required surgery, and 80% of cases required a shunt
revision.

Fig. 1. Median coronal scan. Mild hydrocephalus in association with a type II Chiari

Fig. 2. Median coronal scan. Severe hydrocephalus in association with a type II Chiari.
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Fig. 3. Posterior coronal scan. The corpus callosum agenesia. Hypertrofia of cavum septum pellucidi.

Discussions
Concerning prenatal diagnosis of all NTDs, an 100% detection rate was identified by routine
ultrasound. While the prenatal detection rate has ranged from 79 to 100% during the last 20 years
in studies performed in high-risk populations of Europe, our 100% detection rate was one of the
highest observed in the general population. (6) Recent evolution in ultrasound equipment enables
a more refined diagnoses of most congenital malformations of the brain. Only through a structured
analysis of the fetal CNS anatomy, even rare conditions may be detected more often. Although
some brain anomalies are only visible late in gestation there is a strong tendency towards a more
detailed neurosonogram in the second or even first trimester of pregnancy. (7)
Conclusion
Prenatal US represents at this point the gold standard for the detection of spina bifida aperta in
early gestation and employed to offer supplementary information in the determination of the level
and the size of the spinal injury. The standard prenatal evaluation of the fetus is by second trimester
ultrasound. (8, 9) Cranial ultrasonography provides important diagnostic information in neonates.
If a CNS abnormality is suspected, then the patient may go on to fetal MRI. In cases where the
diagnosis is made in time, it is observed that families decide to continue pregnancy because of
sociocultural factors. The postnatal diagnosis may differ depending on the modality with which
the infant with CNS abnormality is imaged after birth. MRI of the fetal brain is an accurate imaging
method that allows better characterization of lesions and of the remaining brain parenchyma,
especially when US has limitations. (9, 10, 11)
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Abstract
Congenital heart block is caused by a diffuse myocarditis and fibrosis in the region between
the atrioventricular node and bundle of His. [1] The damage of atrioventricular conductive tissue
results from the placental passage of maternal autoantibodies (anti Ro/SSA). These antibodies are
associated with neonatal lupus and are linked to the development of congenital heart block, defined
as atrioventricular block diagnosed in utero, at birth or within the neonatal period. [2] The main
clinical finding is bradycardia, less than 60 bpm (normal heart beat at birth is 140 bpm) and a
pacemaker is immediately necessary, considering that the cardiac lesion is permanent. Is important
to perform a cardio-fetal ultrasound and to monitor the fetal heart rate and after birth an
electrocardiogram. Mothers with anti-Ro antibodies are diagnosed often with lupus
erythematosus, Sjögren syndrome or other autoimmune disease. A standard treatment for
congenital heart block does not exist. Research about how to prevent congenital heart block are
still ongoing, but there is some evidence for the beneficial effect of hydroxychloroquine. This
review aims to offer a broader perspective about the best management of pregnancies with anti
Ro/SSA antibodies to reduce neonatal complications, particularly congenital heart block.
Keywords: congenital heart block, neonatal lupus, anti-Ro/SSA antibodies

Introduction
Pregnant women with autoimmune disease have a high risk of developing fetal and maternal
complications such as SGA, preeclampsia or preterm delivery. [3] Those complications are a
complex model of autoimmunity passively acquired. The mother’s health and fetal development
should be monitored frequently during pregnancy. Systemic lupus erythematosus and Sjögren
syndrome are chronic autoimmune disease which affects particularly women of reproductive age.
Congenital heart block is a passively acquired autoimmune disease caused by antiRo/SSA and
anti-La/SSb antibodies. These antibodies cross the placenta beginning with 16 weeks of gestation
and might induce myocarditis (macrophage infiltration and giant cell formation), calcification and
fibrosis, they may be arrhythmogenic or they can interfere with apoptosis. [4, 5] Complications of
neonatal lupus erythematosus are cardiac and cutaneous manifestations (rash, telangiectasia), liver
damage (elevated liver enzymes, cholestasis, hepatosplenomegaly) and cytopenia (anaemia,
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thrombocytopenia, neutropenia). [6, 7] Neonatal lupus can occur when mothers are diagnosed with
systemic lupus erythematosus and Sjögren Syndrome, but most cases are reported in asymptomatic
women. The most severe manifestation is congenital heart block which is usually irreversible.
Anti-Ro/SSA Antigen-Antibody Systems
The Ro/La system is a heterogeneous antigenic complex composed of three different proteins
(52kDa Ro, 60kDa Ro and La) and four small RNA particles named hY1, hY3, hY4 and hY5.
Counterimmunoelectrophoresis is better than immunoblotting and some ELISAs to detect antiRo/SSA antibodies, having a high sensitivity (89%) and specificity (100%). On the other hand
ELISA is a safe, rapid, sensitive and specific assay. [8] The Ro60 antigen or TROVE2 is located
in the nucleus and nucleolus. The Ro 52 autoantigen (TRIM21) is an interferon-inducible protein
residing in the cytoplasm, with an important role in regulation of inflammation. Ro52 target
interferon regulatory factors 3 and 7 and down regulate proinflammatory nuclear factor kappa-B,
therefore inhibits inflammation. [9-11]
Anti Ro/SSA and other antibody levels should be determined when a rheumatologic/connective
tissue is suspected, especially if the patient is suspected or have the next clinical findings:
photosensitivity or subacute cutaneous lupus, primary Sjögren Sindrom vasculitis, cutaneous
vasculitis or palpable purpura, interstitial lung disease, neonatal lupus, congenital heart block,
nephritis, vasculitis, lymphadenopathy, leukopenia. [12] The prevalence of these antibodies in
general population is up to 1-3%. [13] AntiSSA/Ro autoantibodies are found in 85-90% of mothers
of children with congenital heart block. [14]
Congenital heart block
Despite the latest findings about congenital heart block, clinical management of these mothers
with rheumatologic disease and fetus remains challenging.
The symptoms of neonatal lupus due to auto antibodies consist of skin rash, elevated liver
enzymes, cytopenia and these manifestations disappear once the maternal auto antibodies are
cleared from the fetal circulation, but still congenital heart block represented by the third-degree
atrioventricular block is irreversible and requires a pacemaker. [15]
Pregnant women with anti-Ro/SSa antibodies and especially those with high titters require
careful monitoring of pregnancy which involves serial fetal echocardiography. Congenital heart
block is usually diagnosed between 18 and 24 weeks of gestation. It may initially manifest as grade
I or II atrioventricular block, but must often manifest as fetal bradycardia and grade III
atrioventricular block, the most severe manifestation of neonatal lupus. Echocardiography may
reveal ventricular dilatation and myocardial hypertrophy (cardiomyopathy) and/or increased
endocardial echogenicity (endocardial fibroelastosis), both with a poor prognosis. [16] Measuring
the time interval between the onset of atrial systole and ventricular systole (PR interval) using
pulsed wave Doppler helps assess fetal heart rhythm which can rapidly and dramatically change
from normal to complete heart block in a few days. [17, 18] Serial echocardiograms should be
performs at least every 2 weeks starting with the 16 week of gestation in anti-Ro/SSA positive
pregnant women to be able to detect early cardiac abnormalities. [19]
Congenital heart block is associated with a high morbidity (65% require lifelong pacing) and
with a mortality rate of 20%. [20]
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Molecular mechanism of congenital heart block
The molecular mechanisms underlying congenital heart block pathogenesis are not fully
understood. Congenital heart block is characterized by the presence of immune complex deposis,
inflammation, calcification and fibrosis at the fetal atrioventricular node. The presence of maternal
autoantibodies at the site of fetal heart injury was demonstrate more than 20 years ago. [21]
Some data suggest that anti 52-kDa Ro/SSa and anti-La/SSb antibodies are more strongly
associated with congenital heart block than anti-60-kDA Ro/SSa alone.[4] A cohort study suggest
that it is a correlation between fetal heart block and the levels of Ro antibody, and their mere
presence is not enough to cause heart disease. [22] There is a higher prevalence of Ro52 antibodies
compared to Ro60 in mothers whose new born are diagnosed with congenital heart block. Despite
all that, the risk of fetus developing congenital heart block in a single antiRo/SSA antibody
positive pregnancy is only 1-2% and the risk of recurrence of complete atrioventricular block is
almost 10 times higher in the following pregnancies. [4, 23] However, the molecular mechanisms
by which autoantibodies that cross the placenta affect the fetal cardiac conduction system are not
completely elucidated.
Anti-Ro60 antibodies are driving inflammation in the fetal heart through opsonization of
apoptotic cardiomyocytes, form immune complexes and activate macrophages. Epitope mapping
of the immunodominant central region of Ro52 revealed a significant association between the
presence of maternal antibodies to amino acids 200-239 (denotes p200) and the risk of congenital
heart block. [24, 25] Studies have shown that antibodies specific for Ro52/p200 can bind the
surface of live cardiomyocytes and disturb spontaneous calcium oscillations, leading to
intracellular accumulation of calcium, loss of contractility and ultimately apoptosis. [15] L- and
T-type calcium channels are suggested as potential cross-reactive targets for anti-Ro52 antibodies.
The activity of these calcium channels if affected by the maternal antibodies which leads to the
cardiac manifestations described in congenital heart block.
Prevention of congenital heart block
The main goal is to detect early fetal cardiac abnormalities that might precede complete
atrioventricular block and that might be a target of prevention therapy. [26]
Non-fluorinated steroids (prednisone, prednisolone and methylprednisolone) are recommended
only for maternal indication. [27] These drugs do not prevent the development of congenital heart
block because they do not cross the placenta and they are not active in the fetus. Although
fluorinated steroids are not metabolized by the placenta, routine treatment with these drugs is not
indicated due to maternal side effects (infection, osteoporosis, osteonecrosis, diabetes,
hypertension, pre-eclampsia) and fetal risks (intrauterine growth restriction and oligohydramnios,
adrenal suppression), as high doses are required (at least 4mg dexamethasone daily). [27-29, 30]
Hydroxychloroquine is a Toll-like receptor agonist often used in lupus treatment, including
during pregnancy. Toll-like receptor signalling play a role in the inflammation and fibrosis that
appear in congenital hear block. [31, 32] Studies have shown that anti-Ro/SSa positive pregnant
women with systemic lupus erythematosus treated with hydroxychloroquine had a reduced risk of
fetal cardiac abnormalities. [33] Several retrospective studies demonstrated that pregnant women
with anti-Ro/SSa antibodies positive in treatment with hydroxychloroquine are less likely to have
a fetus with second- or third-degree atrioventricular block. [34, 35] A prospective single-arm
clinical trial conducted by Izmirly demonstrated that hydroxychloroquine reduces the recurrence
of congenital heart block in anti-Ro/SSa positive pregnancies by more than one half. [36]
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Intravenous immune globulin is a potential useful tool in prevention of cardiac tissue damage.
It increases the elimination of maternal autoantibodies through intravenous immune globulin
saturation, decrease placental transport of autoantibodies through FcγRn leading to the modulation
of inhibitory signalling on macrophages with consequent reduction of the inflammation and
fibrosis. [5]
Tonello et al., demonstrated that plasma exchange is efficiently removing antibodies linked to
the pathogenesis of congenital heart block. This treatment have a long term efficacy in all women
positive for 52-and 60 kDa anti Ro/SSa antibodies. [37, 38, 39, 40]
A standard therapy for blocks detected in utero still does not exist.
Conclusion
Management of congenital heart block is still very controversial and there are no standard
recommendations on prophylaxis and treatment required during pregnancy. The main goal is to
detect early fetal cardiac abnormalities that might precede complete atrioventricular block and that
might be a target of prevention therapy. Serial echocardiograms are recommended to detect early
fetal heart abnormalities. [38, 40]
Non-fluorinated steroids are recommended only for maternal indication while fluorinated
steroids are not indicated due to maternal side effects. Hydroxychloroquine reduces the recurrence
of congenital heart block. Intravenous immune globulin and plasma exchange are effective in
prevention of fetal cardiac disease in pregnancies with anti Ro/SSa antibodies.
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Abstract
Introduction
Cervical pregnancy is a form of ectopic pregnancy that can endanger the pregnant woman’s
life if not diagnosed and treated in time [1]. Cervical pregnancy was first described in the literature
by Rubin in 1911 [2]. It is characterized by the implantation of the trophoblast in the cervical
mucosa below the level of the internal cervical orifice.[3]
Etiopathogeny
The ethiology of cervical pregnancy remains unknown. The mechanical factors involved are
uterine malformations, uterine fibroids, changes in the cervix due to surgery at its level, etc.
Ultrasound aspects of cervical pregnancy at the 2D ultrasound evaluation, the empty uterine
cavity is highlighted, with the gestational sac located in the cervical canal, the cervical canal of
increased dimensions and the absence of the slip sign of the sac. Cervical pregnancy
management. Case 1 In October 2019, 21 years old female, presented in the obstetrics and
gynaecology clinic of the Sibiu County Emergency Clinical Hospital, with a 2-week history of
vaginal bleeding. The preliminary transvaginal ultrasound report indicated a 6-week cervical
pregnancy with cardiac activity. Quantitative beta-human chorionic gonadotrophin (βHCG)
concentration was 12.000Ui/ml on admission. Case 2 The 33-year-old CA patient has a history of
natural birth, without other associated pathologies. The patient is hospitalized in the obstetrics and
gynaecology clinic of the Sibiu County Emergency Clinical Hospital, with the diagnosis of
incomplete abortion established following the pelvic examination and ultrasound evaluation.
Uterine curettage of the cavity is performed. During uterine curettage, heavy vaginal bleeding sets
in, with signs of acute post haemorrhagic anaemia.
Conclusions
Cervical ectopic pregnancy remains a major challenge in early pregnancy and the success of
conservative treatment depends mainly on early diagnosis.
Keywords: cervical, pregnancy, ultrasound, ectopic etc

Introduction
Cervical pregnancy is a form of ectopic pregnancy that can endanger the pregnant woman’s
life if not diagnosed and treated in time [1]. Cervical pregnancy was first described in the literature
by Rubin in 1911 [2]. It is characterized by the implantation of the trophoblast in the cervical
mucosa below the internal cervical orifice level.[3] In recent years, due to a decreased of fertility
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there was an increase addressability of the population for human assisted reproduction
techniques.[1], [4] Ectopic pregnancy and abortion are responsible for 7.9% of maternal mortality.
[5]
However, cervical pregnancies account for about 1% of all ectopic pregnancies. The incidence
of cervical pregnancy is reported in the literature between 1 in 1,000-95,000. [3]
History
Data found in the literature show that the location of the pregnancy in the cervical canal was
first identified in 1817 and 43 years later it was called cervical pregnancy. In 1911 Rubin published
for the first time the diagnostic criteria for cervical pregnancy. Until the 1980s, the clinical
diagnosis of cervical pregnancy was established after uterine curettage was performed for alleged
incompletely performed abortions, followed by massive haemorrhages, and ending with
hysterectomy. [6] In 1978 the cervical pregnancy was highlighted by ultrasound for the first time.
[7] With the ultrasound evidence of cervical pregnancy along with dosing of the beta subunit of
human chorionic gonadotrophin hormone, there has been a direct increase in the number of cases
diagnosed early, which has led to new therapeutic options to preserve fertility. [6]
Etiopathogeny
The ethiology of cervical pregnancy remains unknown. There are several factors and theories
involved in cervical pregnancy. Of these, an important role is played by human assisted
reproduction techniques. Some authors suggest that this may be due to laborious embryo transfer
with cervical manipulation at the time of embryo transfer or the use of rigid transfer catheters. [8]
Another theory involved in the occurrence of cervical pregnancy refers to the rapid passage of
the fertilized egg through the uterine cavity that reaches the cervical canal before it is ready for
nidation. [5] Cervical surgery, as well as surgery that leads to the destruction of the basal layer of
the endometrium can lead to cervical pregnancies. Among these, an important role is played by
repeated uterine curettage as well as the presence of Asherman’s Syndrome. [9], [10] The
mechanical factors involved are uterine malformations, uterine fibroids, changes in the cervix due
to surgery at its level, etc. [8] The predisposing factors of cervical pregnancy are: surgery in the
uterine cavity and cervical canal, human assisted reproduction techniques, birth history by
caesarean section, anatomical abnormalities of the uterine cavity, intrauterine device, pelvic
inflammatory disease. [11]
Pathology
The cervical canal, unlike the uterine body, does not have a decidua. In this situation, chorionic
villi invade the cervical tissue and its blood vessels as the pregnancy progresses. Basically, in this
situation the cervical pregnancy is characterized as an invasion, like an acreta placenta, with the
invasion of neighbouring structures, without a cleavage plan. As the pregnancy progresses, the
cervical canal becomes insufficient for it, so it will pass from the internal orifice to the isthmic
part of the uterus (around 12 weeks of gestation). This pregnancy with cervical isthmic location
has a special importance due to the severity given by the invasion of the isthmic territory which is
tributary to the uterine arteries with the appearance of fulminant haemorrhages. [11]
Clinical criteria for cervical pregnancy
In establishing the clinical diagnosis of cervical pregnancy, certain signs and symptoms must
be followed. The appearance of painless, vaginal bleeding after a period of amenorrhea is the most
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common symptom in cervical pregnancy. Another sign is the hourglass-shaped uterus, with a
visible disproportion of the size of the cervix (cervix in the barrel). In cervical pregnancy, the
contents of the cervical canal (pregnancy) are intimately attached to the cervix, and the internal
cervical orifice is closed, while the external cervical orifice is open. [8], [12]
Ultrasound aspects of cervical pregnancy
At the 2D ultrasound evaluation, the empty uterine cavity is highlighted, with the gestational
sac located in the cervical canal, the cervical canal of increased dimensions and the absence of the
slip sign of the sac. In cervical pregnancy, at the transvaginal ultrasound evaluation, the gestational
sac is fixed, while in the case of an ongoing abortion, at the mobilization of the uterus with the
transducer, the gestational sac slides. Doppler ultrasound shows the gestational sac located below
the uterine arteries with the presence of peritrophoblastic blood flow. Regarding the ultrasound
evaluation of the cervical pregnancy in addition to the 2D ultrasound evaluation, 3D ultrasound
can bring more information by reconstructing the images and by visualizing the coronary sections
of the uterine cavity. [11], [13], [14], [15], [16] Ultrasound evaluation is the most accessible and
important resource in locating a pregnancy. In addition, the ultrasound examination brings
additional information about possible fetal abnormalities, adnexal tumours or unfavourable
evolution of pregnancy (for example highlights the restriction of intrauterine growth). [17], [18],
[19]
Cervical pregnancy management
Methotrexate
Methotrexate is an antagonist of folic acid that inhibits fast-growing tissue. As a mechanism of
action, it inhibits the binding of dihydrofolic acid to the enzyme dihydrofolate reductase. As a
route of administration, it can be administered orally, intramuscularly, intravenously or injected
into the ectopic pregnancy sac. Methotrexate can be given as a single or multiple dose. In a single
dose, 50 mg/m² is administered, and in multiple doses, 1 mg/kg is administered on days 1, 3, 5
and 7 in association with Leucovirin 0.1 mg/kg on days 2, 4, 6 and 8. [20], [21], [22] Data
published in the literature related to the management of ectopic pregnancies with Methotrexate
show an increased success rate.[23], [24] Alleyassin and colleagues conducted a randomized study
in 2006 aimed at evaluating the success rate in the treatment of ectopic pregnancy with single or
multiple doses of Methotrexate. The success rate was 88.9% in the first group and 92.6% in the
second group.[25]
Potassium Chloride
Another therapeutic option in cervical ectopic pregnancy is the local administration of
Potassium Chloride 2mEq/ml under ultrasound guidance. Studies published in the literature are
associated with an increased success rate, however, it should be noted that it has been administered
in combination with methotrexate. [26], [27], [28], [29]
Dilatation and curettage
Cervical dilation, followed by uterine curettage is a therapeutic option for cervical pregnancy,
but this is associated with an increased rate of bleeding. [30] The works published in the literature
exposed uterine dilation and curettage as a therapeutic option with good success rates, only after
the bilateral embolization of the uterine arteries was performed beforehand. [31], [32], [33]
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Surgical treatment
Although data from the literature show increased success rates for methotrexate treatment of
cervical pregnancy, surgical treatment (total hysterectomy) remains the treatment of choice in
some cases. Surgical treatment of cervical pregnancy is applied in cases where Methotrexate
therapy has failed, in patients who have contraindications for Methotrexate administration,
advanced gestational age and in cases where massive bleeding endangers the lives of patients.
[34], [35] There are data presented in the literature in which total hysterectomy was performed
due to the occurrence of massive bleeding after conservative treatment. [36]
Case report
Case 1
In October 2019, 21 years old IIGIIP female with no significant past medical history, sent from
a rounded hospital presented in the obstetrics and gynaecology clinic of the Sibiu County
Emergency Clinical Hospital, with a 2-week history of vaginal bleeding. The patient had a birth
by caesarean section in 2017. The patient’s vital signs were within normal limits both at
hospitalization and during the entire period of hospitalization. The pelvic examination revealed a
barrel-shape uterine cervix with closed external cervical orifice with reduced vaginal bleeding.
The preliminary transvaginal ultrasound report indicated a 6-week cervical pregnancy with
cardiac activity as you can see in figure 1. Quantitative beta-human chorionic gonadotrophin
(βHCG) concentration was 12.000Ui/ml on admission.

Fig. 1. Transvaginal ultrasound 6-week cervical pregnancy

Fig. 2. Cervical Gestational sac with the presence of peri-trophoblastic blood flow

In an attempt to preserve fertility, we offered the patient conservative management with
intravenous administration of Methotrexate in a single dose of 10 mg/kg. An increase in βHCG
level was observed after treatment. After the treatment, the ultrasound evaluation performed after
a week reveals an enlarged gestational sac with persistent fetal cardiac activity as you can see in
figure 3. Following the ultrasound evaluation, the puncture of the ovarian sac and the injection in
the bag of Methotrexate 50 mg/m² was decided and the intravenous treatment of Methotrexate is
repeated.
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Fig. 3. Cervical pregnancy one week after treatment with Methotrexate

Fig. 4. Ultrasound aspect of pregnancy after puncture and administration of Methotrexate in the ovarian sac

At 3 days after the puncture and injection of the ovarian sac with Methotrexate, the ultrasound
evaluation shows an image with a diameter of about 40 mm with irregular contour, hypoechoic,
inhomogeneous with transonic center, with peripheral Doppler signal. No embryonic echo is
visualized as you can see in Figure 4. The βHCG values performed in the dynamics registered a
progressive decrease. The patient was discharged and continued to be monitored monthly by
ultrasound and by serial doses of β HCG until its values were negative. At the monthly ultrasound
evaluations, the appearance of the image described above was maintained with the decrease of its
dimensions and with the maintenance of the presence of the peripheral Doppler signal for 2
months, as you can see in Figure 5. In February 2020, the patient is hospitalized for moderate
vaginal bleeding. After administration of styptic treatment, bleeding stops. The ultrasound aspect
being suggestive for the vaginal elimination of the contents of the cervical canal. Figure 6 Followup ultrasound after 5-6 weeks showed almost normal appearance of cervix and uterus.

Fig. 5. Ultrasound of pregnancy 2 months after injection of the ovarian sac with Methotrexate

Fig. 6. Ultrasound appearance 4 months after pregnancy diagnosis

Case 2
The 33-year-old CA patient has a history of natural birth, without other associated pathologies.
The patient is hospitalized in the obstetrics and gynaecology clinic of the Sibiu County
Emergency Clinical Hospital, with the diagnosis of incomplete abortion established following the
pelvic examination and ultrasound evaluation. Uterine curettage of the cavity is performed. During
uterine curettage, heavy vaginal bleeding sets in, with signs of acute post haemorrhagic anaemia.
Vaginal suturing of the cervicovaginal arteries is performed for haemostatic purposes, after
which the bleeding stops. The material extracted after uterine curettage is sent for
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histopathological examination. On day 1 post-curettage, a control ultrasound is performed, which
shows a cervical tumour formation, voluminous with dimensions of 80mm/60mm, intensely
vascularized in the cervix and peri cervical as you can see in figure 7 and 8. Taking into account
the ultrasound aspect and the unfavourable evolution of the case, the quantitative dosing of βHCG
was performed. The values obtained after HCG dosing were elevated 40.000 Ui/ml. Following the
corroboration of the clinical data, βHCG values and ultrasound examination, the case is interpreted
as primary cervical pregnancy a single dose treatment with Methotrexate is instituted – 50mg/m².
The result of the histopathological examination issued one week after uterine curettage
establishes the diagnosis of molar pregnancy with cervical location. Resume treatment with
Methotrexate with continuous administration of daily doses of 1 mg/Kg on days 1,3,5,7 and 9 with
rescue therapy with Leucovorin 0.1 mg/kg which is well tolerated by the patient.

Fig. 7. Ultrasound appearance of the tumor formation one day after uterine curettage

Fig. 8. Highlighting Doppler vascularization in the cervical formation

The ultrasound aspect is stationary after the administration of the treatment. On the 10th day
after uterine curettage the patient develops septic condition with Klebsiella pneumonia which is
corrected with antibiotic therapy. Pelvic computed tomography (CT) is performed, which shows
a tumour formation with cervical location, intensely vascularized. At 7 weeks after uterine
curettage, the patient presents with abundant vaginal bleeding, which appeared suddenly with the
onset of signs of acute anaemia followed by haemorrhagic shock. Cervico-vaginal message is
performed for temporary haemostasis and pelvic CT is performed urgently. The CT evaluation
highlights the following aspects: the tumour mass is maintained in the cervix and uterine body
with the same morphological characteristics, in dimensional progression with current diameters of
about 8.5 cm/54.5 cm/8 cm (craniocaudal diameter/antero posterior/laterolateral) (progression of
approximately 3 cm of the caudal cranio diameter), with intralesional aerial inclusions, with
predominantly peripheral intralesional turgescent vascularization. The formation does not present
a demarcation plan for the uterine bladder and rectum, apparently without invasion of these
structures (difficult to assess CT). Vaginal distension with dense inhomogeneous marked content
and multiple air inclusions.
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Fig. 9. CT aspect of tumour formation

Considering the installation of the haemorrhagic shock, a surgical treatment for vital purpose
is decided. Total hysterectomy is performed with preservation of the fallopian tubes and ovaries.
Despite the CT examination describing the removal of the cleavage spaces from the rectum and
bladder, there were no intraoperative problems with the preservation of the anatomical planes of
delimitation of the cervix.

Fig. 10. Surgical piece obtained after surgery

The postoperative evolution of the patient was favourable. The patient was discharged on the
4 postoperative day with good general condition, afebrile. Abdomen loose, elastic, painless
spontaneously or on palpation. Supple surgical wound. Vaginal bleeding absent.
th

Conclusions
Cervical ectopic pregnancy remains a major challenge in early pregnancy and the success of
conservative treatment depends mainly on early diagnosis. In the management of cases of cervical
pregnancy, all means of treatment must be considered, both conservative and surgical treatment.
Pharmaceutical treatment cannot always prevent significant bleeding that requires surgical
treatment. It is also important not to lose sight of the fact that cervical pregnancy can be molar and
it is important to use all means of diagnosis for proper case management.
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Abstract
Adnexal masses are frequently detected by ultrasound and pose diagnostic problems, because
sometimes benign and malignant characteristics overlap. MRI is preferred as a second imaging
method for the evaluation of an insufficiently defined adnexal mass, in order to provide the best
care.
Magnetic resonance imaging allows more accurate and complete diagnosis and staging than
ultrasound, especially in cases of deep pelvic endometriosis. In addition, MRI can identify
implants at sites difficult to access by laparoscopy.
The first-line examination of pelvic venous insufficiency, frequent in multiparous women, is
ultrasound and Doppler, but MRI, which is less invasive than venography, allows even a 3D study
of pelvic varicose veins.
In assessing the pelvic diaphragm, ultrasound and MRI are comparable and demonstrate a
moderate value.
Non-visualization of ovaries by ultrasound, magnetic resonance-guided focused ultrasound in
the non-invasive treatment of uterine fibromas represent other situations that prove the
increasingly frequent need to associate pelvic MRI with ultrasound.
Keywords: MRI, gynaecological pathology

Introduction
Ultrasound represents the technique that uses high frequency sound waves to create a live video
image visualizing the structure of organs, the movement and flow of the blood through the vessels.
When gynaecologists evaluate their patient, they will mainly use ultrasound.
MRI uses a strong magnetic field combined with specific radio frequencies to create detailed
images of the internal structures of the body by means of a sophisticated calculation system. MRI
can be useful for the diagnostic evaluation of endometriosis, pelvic abdominal pain, pelvic masses,
the assessment of pelvic venous insufficiency, even in genital prolapse, as well as for the guidance
of highly specific treatments.
Frequent gynaecological pathologies evaluated with MRI
Endometriosis is frequent in women of reproductive age. It is important to diagnose and
thoroughly evaluate the extension of endometriosis, particularly when surgery is taken into
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consideration. There are three types of pelvic endometriosis: ovarian endometriomas, peritoneal
implants, and deep pelvic endometriosis.
Ovarian endometriotic cysts are usually diagnosed by ultrasound. However, MRI can be more
useful in some cases, because it allows a more specific diagnosis of endometrioma and
differentiates blood clots from blood rests in the solid areas of neoplastic cysts (1). MRI specialists
will characterize endometriomas as hyperintense cysts in T1 and shadows in T2 (figures 1 and 2).
The loss of signal in T2, even if not necessarily present, is an extremely specific sign of
endometrioma (2).

Fig. 1. Endometrioma in T1 on MRI after image adjustment; notice the obvious delimitations from surrounding
normal tissues (personal collection)

Fig. 2. Same endometrioma as the first image in T2 on MRI (personal collection)

Deep pelvic implants appear as hypointense in T2 and intermediate in T1, when the fibrous
component is predominant. The most difficult to diagnose by MRI and impossible to diagnose
clinically or ultrasonographically are peritoneal implants several mm in size. They can be
diagnosed by MRI when they have a haemorrhagic content and occur in T1 as hyperintense foci.
Moreover, MRI can identify endometriotic implants at sites difficult to access laparoscopically
or endoscopically (3). On MRI, adenomyosis (which is not included in the concept of deep
endometriosis) appears as a thickening of the myometrial junction, highly suggestive when it
exceeds 12 mm. However, myometrial involvement can also be nodular, making it difficult to
differentiate adenomyosis from myomas by MRI (4).
In general, most of the authors agree that the initial imaging exploration should be ultrasound,
while MRI is an additional exploration tool in the presence of a suspicion of deep pelvic
endometriosis, when ultrasound is inconclusive or when surgical treatment is planned.

73

Filodiritto Editore – Proceedings

©

Radiological results should be adequately communicated to gynaecologists in a simple and
clear language.
Adnexal masses detected incidentally are frequent, posing diagnostic problems because the
benign and malignant imaging characteristics overlap. This is why once an adnexal lesion has been
detected, the main goal is to best characterize the lesion, which will be subjected or not to surgery
(figure 3) (5).

Fig. 3. Adnexal mass in T2 on MRI. A benign ovarian cyst well defined, with no septation or vascularization.
Minimal additional value with MRI when compared with ultrasound; on the other hand, the additional hydrosalpinx
is more accurately defined compared to ultrasound evaluation (personal collection)

MRI should be preferred as a second imaging opinion regarding the detection of ovarian cancer
or for assessing an insufficiently defined adnexal mass, in order to allocate the best care. MRI with
an intravenous contrast substance (gadolinium) is useful for the evaluation of complex adnexal
lesions, particularly in the presence of a suspicion of malignant lesions. The important contribution
of MRI to evaluating adnexal masses is its specificity, which ensures a reliable diagnosis of many
benign adnexal lesions (figure 4) (6).

Fig. 4. Adnexal mass in T2 on MRI. An ovarian cancer showing a mixt tumour imprecisely defined with a mixt
structure (parenchymatous and liquid) (personal collection)

Practically, MRI should be considered the gold standard technique for the subsequent
assessment of an adnexal lesion imprecisely characterized by ultrasound (7).
Frequent gynaecological causes of pain during pregnancy include complications related to
adnexal masses (ovarian masses, mobile uterine leiomyomas), which have a higher torsion
incidence during pregnancy. Adnexal masses are found in 4% of all pregnancies and may cause
acute pelvic pain due to haemorrhage or torsion (8).
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Most of the masses can be assessed by ultrasound. MRI can provide more characteristics, such
as haemorrhagic content, identification of a pedunculated leiomyoma, characterization of an
ovarian mass (8). MRI can also be useful in the diagnosis of conditions mimicking the torsion or
rupture of an ovarian tumour, such as appendicitis and inflammatory bowel disease (8, 9, 10).
Special circumstances
Non-visualization of the ovaries by ultrasound poses problems particularly if symptoms are
located in the area where the ovary/ovaries cannot be visualized. Non-visualization of the ovaries
can be due to a number of factors: experience, diligence, and inadequate functioning of the
equipment. The rate in the literature varies between 2-40%. Studies have demonstrated that MRI
is a reliable method to exclude malignancy when the ovaries cannot be visualized by ultrasound.
Adhesions, which are a frequent cause of pelvic pain, cannot be adequately visualized by either
of the methods (11). The gold standard imaging diagnostic instrument for polycystic ovary
syndrome, which is ultrasound, can have an important limitation in the case of overweight and
obese virgin adolescents. MRI can be a useful alternative (12).
Pelvic venous insufficiency is a frequent disease in multiparous women. Diagnosis can be
incidental or suspected in the case of symptoms suggesting pelvic congestion syndrome or atypical
varicose veins of the lower limbs. The first line of examination is ultrasound and Doppler, but few
specialists are able to assess these varicose veins, which collapse in the presence of a full bladder,
required for suprapubic evaluation. Ultrasound confirmation would be followed by dynamic
venography, which is irradiating, but MRI is less invasive and allows a 3D study of pelvic varicose
veins (13).
In evaluating the pelvic diaphragm at rest in patients with genital prolapse (GP), it has been
shown that the two methods are comparable, with a similar but moderate value (14, 15, 16).
Future methods in use today
High-intensity focused ultrasound (HIFU), guided either ultrasonographically or by MRI
(magnetic resonance-guided focused ultrasound = MRgFUS), is used for the non-invasive
treatment of symptomatic uterine fibroids. MRgFUS integrates the power of ablation of
ultrasounds with magnetic resonance to guide treatment and monitor results. It uses precisely
focused ultrasounds to generate and maintain temperatures higher than 56º in the target tissue,
resulting in protein denaturation, cell death and coagulative necrosis (17).
Not all patients are candidates for this procedure, although it is safe, effective and non-invasive
(18). Potential candidates are screened by pelvic MRI (19). MRI can provide a much better
characterization of fibroids regarding the location in the pelvis, the position and size of the fibroid,
its position in relation to the neighbouring anatomical structures. Injecting a gadolinium-based
contrast agent can also be used to evaluate the hemodynamic characteristics of the fibroid (17).
MRI can help in the percentage determination of the part of fibroids situated within the cavity,
and this information can be useful in deciding hysteroscopic ablation (20, 21).
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Conclusions
1. MRI can help in the selection of optimal treatment for uterine fibroids.
2. Most of the authors agree that the initial imaging exploration should be ultrasound, while
MRI is an additional exploration tool useful in the evaluation of endometriosis, particularly
when surgery is planned.
3. MRI should be considered the gold standard technique in the subsequent evaluation of an
adnexal lesion imprecisely characterized by ultrasound.
4. MRI is not invasive and allows the 3D study of pelvic varicose veins in pelvic venous
insufficiency.
5. Radiological results should be adequately communicated to gynaecologists in a simple and
clear language.
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Abstract
Posterior urethral valve (PUV) is the most common ethiology of obstructive uropathy in the
male pediatric population. It is also acknowledged as Congenital Obstructive Posterior Urethral
Membrane (COPUM) [1, 2] for its wide-ranging spectrum of clinical presentation, disease severity
involving progressive renal deterioration and developing chronic kidney disease at varying ages
as well as associated sequelae. Evolving PUV may lead to pop-off mechanisms in order to prevent
the development of high intravesical pressure and to preserve renal function [3]. We present the
medical case of a new-born boy diagnosed prenatally with PUV and left vesicoureteral reflux, who
underwent vesicoamniotic shunt insertion and postnatal endoscopic PUV ablation and made
satisfactory postoperative recovery up to his first month of life, with indication on follow-up of
preservation of renal function. The aim of this study was to assess the long-term renal outcome
and determine the prognostic significance of various factors in PUV cases.
Keywords: posterior urethral valve, vesicoamniotic shunt, valve ablation, vesico-ureteral reflux

Introduction
Posterior urethral valves (PUV) represent a congenital malformation of the posterior urethra,
which stands as the most common cause of lower urinary tract obstruction in male foetuses,
occurring in 1 in 4000 to 8000 pregnancies [4-6]. It was first described by Hugh Hampton Young
in 1919, who divided PUV into three types [7] (see Fig. 1):
• Type I, ~95% of PUVs, in which valves are represented by membranous folds extending
inferiorly from the verumontanum to the membranous urethra; it’s believed to result from
abnormal insertion and absorption of the most distal aspects of the wolffian ducts during
bladder development. In the healthy male, the remnants of these ducts are observed as the
plicae colliculi.
• Type II, in which valves are bicuspid and are represented as leaflets radiating from the
verumontanum cranial to the bladder neck; this type is nowadays very rarely diagnosed
among the pediatric population;
• Type III, ~5% of PUVs, in which valves are represented as concentric diaphragms within
the prostatic urethra, being localized either above or below the verumontanum. It is
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believed to originate from incomplete canalization between the anterior and the posterior
urethra and associates the worst prognosis.

Fig. 1. Classification of PUV (from Young, 1919)

The grade of the obstruction determines secondary effects noted on the bladder, ureters and
kidneys, PUV being recognized also as the most common cause of chronic kidney disease (CKD)
due to lower urinary tract obstruction in children [8].
Morbidity in terms of recurrent urinary tract infection (UTI), worsening of renal functions and
growth failure may be decreased by timely and aggressive approach, which implies surgery,
pharmacology with or without clean intermittent catheterization. The long-term outcome,
however, remains poor if there is associated renal dysplasia.
Medical case
We are going to describe a medical case of a primigravida, 32 years of age, without any
significant medical history that could be linked to her new-born’s case, who did not undergo first
trimester screening and, therefore, being submitted to a non-invasive prenatal test that cut the risks
for the most frequently diagnosed chromosomal abnormalities.
The male fetus has been diagnosed during the second trimester screening – at 22 weeks of
gestation - with PUV, without any other structural anomalies that could have been observed during
the ultrasonographic examination (see Fig. 2). By that moment we noted the presence of the
“keyhole sign” – considered a pathognomonic sign for obstructive uropathy due to marked
distention of the bladder (47 mm along the greatest diameter) and the urethra immediately
proximal to the valve –, the right kidney showed a pelvic dilatation of 6-7 mm that was extending
to the primary calyx with a normal echogenic parenchyma of 5 mm depth and the left kidney
showed a pelvic dilation of 7-10 mm, with a grade 3 hydronephrosis and a normal echogenic
parenchyma of 2-3 mm depth. A very important aspect is that the amniotic fluid quantity by the
moment of evaluation was within the normal range; this last fact pleaded for an incomplete urinary
obstacle.

a.

b.
Fig. 2. Ultrasonographic images: a. Male external genital organs;
b. Keyhole sign (dilated fetal bladder with dilatation of the vesical neck)
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At 23 weeks of gestation we took a sample of the fetal urine via vesicocentesis and analysed
its biochemistry: urine osmotic concentration 164.15 mOsm/kg (normal range: 50-1200
mOsm/kg); urine potassium 2.55 mmol/L (normal range: 20-80 mmol/L); urine sodium 75
mmol/L; urine chloride 63 mmol/L; urine beta 2-microglobuline 5.96 mg/L (normal range <0.2
mg/L).
In order to prevent oligohydramnios and subsequent lung underdevelopment or pulmonary
hypoplasia, we chose to insert a vesicoamniotic shunt (allowing this way urine to exit the bladder
through the shunt and therefore bypassing the obstructed urethra) at 24 weeks of gestation, after
which the foetus’s urinary obstruction parameters begun to improve. The fetus was further
evaluated via ultrasonography to assess the grade of urinary obstruction and also the possibility of
developing other associated anomalies (see Fig. 3) and, 2 weeks later, the shunt appeared to be
dislodged; therefore, at 27 weeks of gestation, we took into account the insertion of a second
vesicoamniotic shunt in order to maintain the functionality of the urinary tract.

a.

b.

c.

Fig. 3. a. and b. Ultrasound images showing bilateral pyelocaliceal dilation, the left kidney having a markedly
dilated calyces and thinning of the renal parenchyma;
c. Normal amniotic fluid index.

Birth took place at 33 weeks of gestation, revelling a new-born of 1970 grams, who presented
with normal findings on physical examination; on the abdominal ultrasound were described the
following parameters: the right kidney of 48 mm/16 mm, parenchyma depth of 7-8 mm, with the
notice of a normal corticomedullary differentiation and pyelocaliceal dilation (calyx of 4 mm and
pelvis of 3 mm) as well as proximal uretero-hydronephrosis; the left kidney of 45 mm/20 mm,
parenchyma depth of 2.4-5 mm, with abnormal corticomedullary differentiation and the presence
of renal dysplasia with cortical cysts of maximum 2.2 mm, the left ureter was observed through
all of the segments, dilated, with a tortuous pattern; the bladder presented as thick-walled and
trabeculated, with endoluminal echoes and an elongated and dilated posterior urethra that reached
up to 6.3 mm.
We also performed a voiding cystourethrogram (VCUG) which is the best imaging technique
regarding the diagnosis of PUV and we noted the bladder with irregular, pseudodiverticula outline,
incomplete voiding with left vesicoureteral reflux and dilated, tortuous left ureter and
pyelocaliceal system, dilated posterior urethra.
Endoscopic valve ablation (via laser fulgurations) is considered the most common surgical
procedure for this condition; therefore, the new-born was submitted to the procedure at 12 days
after birth. A very important aspect observed during the procedure is that the obstacle was indeed
incomplete.
Postablation, we monitored renal function and the risk of developing renal tubular acidosis by
regular serum creatinine, soda bicarbonate levels and urinalysis, all the levels being within the
normal range. After a couple of days the new-born was discharged with normal lab tests (white
blood cells ; creatinine 0.36 mg/dL; urea 29 mg/dL; sodium 138 mmol/L; potassium 4.91 mmol/L;
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PCR 0.01 mg/dL; 18.3*109/L; sterile urine culture) having the indication of further evaluating
urinalysis and urine culture and assessing postvoid residue and also to monitor the necessity of
subsequent surgery.
Discussion
In male embryos, the paramesonephric (Müllerian) ducts suffer degeneration, while the
mesonephric (Wolff) ones develop into the ductus deferens, ejaculatory duct and seminal vesicle.
Between 4-6 weeks of gestation, the cloaca is divided into the anorectal canal and the urogenital
sinus, the last one being subsequently divided by the insertion of the mesonephric duct into the
cephalad vesicourethral canal giving rise to the bladder and pelvic urethra, and the caudal portion
of the urogenital sinus (known as the genital tubercle) which forms the phallic urethra. In the male
fetus, the urethral groove and folds are created as the genital tubercle elongates and as the penile
urethra grows, it moves towards the urethral plate of the glans penis. Therefore, complete fusion
of the entire urethra occurs at 14 weeks gestation (see Fig. 4) [9].

Fig. 4. Urogenital development (from Langman’s Medical Embryology (11 th edition))

Although the exact mechanism resulting in this obstruction is not fully understood, the
pathogenesis of PUV appears to be due to a disruption of the normal embryologic development of
the male urethra between weeks 9 and 14 of gestation, which results in the obstructing
membranous folds within the lumen of the posterior urethra [10].
The morbidity associated to PUV is directly proportional to the moment of appearance of the
congenital urinary obstruction during organogenesis (the earlier it appears, the more significant
and profound will the urinary system dysfunction be). Also, it is not entirely limited to transient
urethral obstruction; this process is characterized by dynamism – the bladder dysfunction can
determine ongoing and progressive renal deterioration and even progress to end-stage renal
disease (ESRD) in approximately one third of patients born with PUVs. In spite of the
physiological changes, the obstructive process determines increased collagen deposition and
muscle hypertrophy that leads a significantly thickened bladder wall that limits its compliance
during filling [11]. Bladder emptying then occurs at high intravesical pressures, which, in time,
can be transmitted to the upper urinary system leading to a grater susceptibility to incontinence,
infection, and progressive renal damage; the created pressure can be dissipated or buffered through
three possible “pop-off” mechanisms (see Fig. 5) that have as the main result the preservation of
a better renal function and therefore allows for normal development of one or even both kidneys:
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1. VURD syndrome (represented by posterior urethral valves, unilateral vesicoureteral reflux
and renal dysplasia);
2. Large bladder diverticulum (determining aberrant micturition into the diverticulum);
3. Urinary extravasation with or without urinary ascites (urine leaks from the fornices of the
kidneys or from a bladder rupture) [12].

Fig. 5. A voiding cystourethrogram showing posterior urethral valve and pop-off mechanisms.
(from Pediatric Surgery, AlSadik Hospital, Qatif, Saudi Arabia)

Although, historically, a “pop-off” mechanism has been regarded as a protective one for longterm renal outcome, its ultimate effect on bladder function has been understudied. D’Oro et al.,
discovered in their retrospective study that patients with pop-off mechanisms required more
extensive interventions in order to achieve continence, and also a greater time to achieve
continence and toilet-training than patients without pop-offs. Also, they observed that, at initial
presentation, patients with pop-offs had worse bladder dynamics, this fact suggesting that popoffs might be a manifestation of a much greater intravesical pressure prior to endoscopic valve
ablation [3].
As patients with PUV age, bladder decompensation may develop, determining detrusor failure
and increased bladder capacity, this fact may be a consequence of overproduction of urine
secondary to tubular dysfunction and to the inability to concentrate urine (nephrogenic diabetes
insipidus). [11]. Bladder dysfunction can persist even in adulthood for one third of patients, 15%
of adults with a history of PUV presenting with urinary incontinence [13].
Renal function in PUV patients depends on a number of risk factors, therefore, renal function
deterioration has been linked to age at presentation, glomerular filtration rate (GFR), prenatal
diagnosis, renal dysplasia, VUR, renal scarring, nadir creatinine during 1st year of life, upper tract
obstruction, bladder dysfunction and UTI.
Ansari et al., noted in their study that nadir serum creatinine (P<0.0001 OR 23.79; CI 8.2069.05) and the severity of bladder dysfunction (P<0.0001 OR 5.67; CI 1.90-16.93) stand as
independent risk factors and also as the main risk factors affecting long-term renal outcome in
cases of PUV, with great prediction of progression to ESRD. Serum creatinine level at age 1 year
has a much more predictive value than the level at diagnosis, therefore, if initial serum creatinine
was ≤1 mg/dl before valve ablation, CRF developed in 23% of cases while it developed in 72% of
cases who presented with creatinine above 1 mg/dl (P<0.05) [14-16]; also, serum creatinine level
<0.8 mg/dl under the age 3 and 0.5-1.0 mg/dL for children with ages between 3-18 years is
considered safe and is associated with practically normal final renal function. [17], whether
deterioration of upper function associated with persistent high creatinine levels suggests ESRD
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and the need for renal replacement. Another important marker is GFR which was noted as
significantly lower than those without renal failure (P<0.05). [14]
Bajpai et al., discovered in their study that CRF developed in 48.8% of patients with renal
cortical scars in comparison with 34.8% in patients without renal scars (P=0.099) [14].
Although age at presentation has been considered a predictor of renal function in children with
PUV, because prenatal diagnosis was thought to improve the outcome, there are no conclusive
studies about the superiority of the long-term outcome in prenatally detected PUV cases compared
to the ones detected postnatally. [18-19, 20] Also, early identification of detrimental factors (such
as urinary transforming growth factor-beta 1, tumour necrosis factor-alpha and microalbumin
levels that were considered to be biomarkers for the early recognition of ongoing renal damage in
these particular cases) that cause long-term renal deterioration is necessary in patients with PUV
in order to guide future therapy. [21, 22]
Conclusion
Low urinary tract obstruction can lead to significant morbidity and mortality in the fetus. This
fact implies prudence from obstetricians in order to understand its general clinical presentation
and its main management principles and to choose and customize monitoring protocols suited for
each medical case, assuming also the necessity of larger scale studies in order to validate their
efficacy in preventing pulmonary hypoplasia and preserving renal function.
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Abstract
It is well known that pregnancy determines numerous changes in a woman’s body, from
hormonal and vascular physiological modifications, to various musculoskeletal issues that could
take a toll on the quality of life of the expectant mother if they are left unattended. There are many
reported causes for the predisposition of pregnant women to musculoskeletal lesions. The
diagnostic methods of the numerous musculoskeletal injuries and disorders that could occur during
pregnancy are limited due to safety concerns for the mother and fetus. While hip pain is often
attributed to the stretching of the round ligament of the uterus, there are many serious disorders
that should be excluded from the diagnosis during the third trimester of pregnancy. Weight gain,
water retention and hyperlaxity of the ligaments can also lead to nerve lesions in the third trimester
of pregnancy. After back pain, hip pain is one of the most frequent musculoskeletal complaints
pregnant women have and it can greatly affect their daily activities, as well as their psychological
state.
Keywords: pregnancy, back pain, hip pain, ultrasound, MRI

1. Introduction
It is well known that pregnancy determines numerous changes in a woman’s body, from
hormonal and vascular physiological modifications, to various musculoskeletal issues that could
take a toll on the quality of life of the expectant mother if they are left unattended. Studies showed
that hip pain was one of the most frequent complaints pregnant women had related to
musculoskeletal symptoms, overrun only by back and wrist pain [1]. Moreover, these symptoms
were found to appear more frequently in the third trimester of the pregnancy, which might be
explained by weight gain, hormonal variations and fluid retention [1].
There are many reported causes for the predisposition of pregnant women to musculoskeletal
lesions. Firstly, the increased levels of hormones such as oestrogens and relaxin were linked to
ligamentous laxity and joint hypermobility with the scope of preparing the pelvis for birth [2, 3].
However, these changes may also lead to the occurrence of injuries and subluxations [1].
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Relaxin levels were found to be significantly greater in the third trimester than in the first stages
of pregnancy, while women reporting pelvic pain were found to have higher levels of relaxin than
those without pelvic pain [3].
Secondly, the weight gain that takes place during pregnancy, which is maximal during the last
trimester was proved to increase the mechanical stress placed on a joint [4]. Studies showed that
throughout pregnancy, an increase of 20% in body mass is to be expected, most of it occurring on
the sagittal plane of the abdomen, which together with the ligamentous laxity leads to gait
alterations [4-8]. Using joint kinematic analysis, researchers observed that hip adduction and
extension were significantly decreased, mostly due to the loss of balance that took place during
the later stages of pregnancy [7, 8]. Furthermore, on account of these changes, pregnant women
were proved to have a risk of falling 2 times higher than women of the same age that were not
pregnant [8]. Thirdly, water retention that intensifies during the last trimester could contribute to
joint effusion and nerve entrapment [2].
The diagnostic methods of the numerous musculoskeletal injuries and disorders that could
occur during pregnancy are limited due to safety concerns for the mother and fetus. In that regard,
magnetic resonance imaging (MRI) and ultrasonography (US) were considered to be the preferred
tools for diagnosis during pregnancy, while radiography, fluoroscopy and computed tomography
(CT) were limited to cases in which they were deemed necessary [9]. Ultrasonography is a safe
method during pregnancy not only for the visualization of pelvic organs and the fetus, but also for
the assessment of the musculoskeletal system [9, 10]. It can provide information regarding muscle
structure, ligament or tendon injuries and neurovascular lesions, yet its depth could be limited by
the amount of overlaying soft tissue present [9, 10].
2. Hip disorders during third trimester pregnancy and the use of ultrasonography as a
diagnostic tool
2.1 Pregnancy related transient osteoporosis
While hip pain is often attributed to the stretching of the round ligament of the uterus, there are
many serious disorders that should be excluded from the diagnosis during the third trimester of
pregnancy. Transient osteoporosis is a condition that particularly affects pregnant women in the
last trimester and middle-aged men [11-13]. Many theories were proposed to explain the
development of transient osteoporosis during pregnancy, amongst them being mechanical stress,
microvascular injury, increased maternal demand of calcium, venous stasis, viral infection trauma,
venous or pelvic nerves compression by the increased uterus, however the pathogenesis is yet
unknown [11, 14-16]. The disorder occurs in the third trimester or early postpartum and it usually
affects the hip, provoking acute pain localized in the groin, anterior thigh or greater trochanter, in
the absence of trauma or any relevant prior history [11, 16, 17]. The pain was increased by weight
bearing and walking without assistive devices [11]. Usually the condition is self-limited, the
radiographic signs disappearing in 3 to 6 months postpartum [11]. Secondary stress fractures due
to this affliction were reported, the most frequent being femoral neck fractures [14-17]. While the
best diagnostic tool for pregnancy related transient osteoporosis is MRI, high-resolution
ultrasonography could be helpful in the detection of stress fractures when MRI is not available
[18]. The first ultrasound signs that could alert that the patient might have suffered a stress fracture
are a hypoechogenic periosteal elevation and hypervascularity, however these findings are limited
by the depth of the studied structure [18].
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2.2 The greater trochanteric syndrome
The greater trochanteric pain syndrome (GTPS) is another common affliction that can appear
during pregnancy. The term refers to a spectrum of diseases that manifest themselves through pain
located in the gluteal or great trochanter region or in the lateral thigh, due to tendinopathies, bursal
inflammation or gluteal tendon ruptures [11]. The pain is usually chronic and can be exacerbated
by prolonged standing, walking, running or by lying on the affected side [11]. The physical
examination reveals limited active internal or external rotation of the hip due to pain [19]. While
there is not much information on the incidence of GTPS in each trimester of pregnancy, due to the
important weight gain and hyperlaxity of the ligaments in the last trimester, this syndrome should
be taken into consideration when an expectant mother complains of hip pain that is located as it
was described above. The most frequent conditions within the GTPS were described to be gluteus
medius and minimus tendinopathies, accompanied by trochanteric bursitis [19, 20].
Ultrasonography was found to be a cost-effective, easily applied and safe diagnostic tool for
GTPS during pregnancy [11]. It can assess the anatomy of the gluteus muscles and detect the
presence of tendinopathies, bursal effusions or muscle tares [21]. Signs such as heterogenicity,
altered architecture of the affected tendon, hypertrophy and calcifications could suggest the
development of a tendinopathy, while anechoic or hypoechoic foci and contour defects would
point into the direction of tendon ruptures [22, 23]. In addition, US can be used to assess the
presence of anechoic collections in the sub-gluteus maximus bursa or sub-gluteus medius bursa,
the first one being the most frequent site of trochanteric bursitis in GTPS [19, 22]. Furthermore,
US can guide therapeutic procedures such as fluid aspiration and corticosteroid injection when
other non-invasive strategies fail to provide pain relief [22, 24, 25].
2.3 Neuropathies in the third trimester
Weight gain, water retention and hyperlaxity of the ligaments can also lead to nerve lesions in
the third trimester of pregnancy [26]. Other known causes for the development of neuropathies
throughout the pregnancy could be gestational diabetes, vasculitis, trauma and repetitive stress,
vitamin deficiency, viral infections as well as a genetic predisposition [27]. Studies showed that
the carpal tunnel syndrome is the most frequently encountered entrapment neuropathy in both
pregnant patients, as well as in the general population [10]. Although less common, several
neuropathies of the lower extremity can manifest themselves during pregnancy, resulting in
radiating hip pain and an altered quality of life for the expectant mother [10]. While these
conditions are often mild in intensity and tend to resolve themselves a few months postpartum,
some may evolve in an atypical manner with intense and prolonged pain, demanding close
observation which can be made with the help of ultrasonography [10, 26, 28].
Using high-resolution US, the physician can find possible causes for nerve compression such
as tenosynovitis, vascular lesions or accessory muscles [29]. Furthermore, US can be used to guide
therapeutic procedures such as perineural injections in order to ease the symptoms of the condition
[30]. The pathological aspect of a nerve would most often be visualized via US in the form of
intraneural edema, the bundle of fibers being more hypoechoic, with less bright surrounding
structures than they would normally appear [31, 32]. In addition, proximal to the compression site,
the nerve would be enlarged and fusiform, whereas at the location of the entrapment its structure
would be flattened or pinched [33]. Other US signs of neuropathy have been described in the
literature, such as increased vascularity within the nerve, hyperechoic muscle structure and muscle
atrophy, the latter two being suggestive for denervated muscles [33].
Studies showed that meralgia paresthetica is one of the most common compression
neuropathies of the lower limb in pregnancy [34, 35]. Caused by the unilateral entrapment or
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compression of the lateral femoral cutaneous nerve at its passing under the inguinal ligament, the
clinical manifestations of this condition are usually described as numbness, a tingling sensation or
pain located on the lateral side of the thigh [36, 26]. Risk factors for the development of meralgia
paresthetica during pregnancy are represented by excessive fetal growth, weight gain and
gestational diabetes [26]. This disorder can also be triggered during delivery by the prolonged
thigh flexion or by a cutting injury during caesarean delivery [26]. US can aid in the diagnostic of
meralgia paresthetica, as well as in the pain management through US guided aesthetic injections
at the site of the inguinal ligament [26].
3. Conclusion
After back pain, hip pain is one of the most frequent musculoskeletal complaints pregnant
women have and it can greatly affect their daily activities, as well as their psychological state. In
that regard, making a correct assessment of the cause behind the reported symptoms would lead
to the improvement of the therapeutic approach, thus increasing the patient’s life quality. While
most of the diagnostic imaging methods are considered to be unsafe for the expectant mother and
fetus, ultrasonography and MRI are considered the preferred tools for the diagnostic of
musculoskeletal injuries of the hip during pregnancy. Although it has its limitation pertaining to
the difficult access to deep structures, US is an easy to apply, safe, cost and time effective
procedure that provides insight into musculoskeletal injuries that occur during pregnancy, as well
as aids the therapeutic management.
REFERENCES
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]

Kesikburun, S., et al., Musculoskeletal pain and symptoms in pregnancy: a descriptive study. Ther Adv
Musculoskelet Dis, 2018. 10(12): pp. 229-234.
Thabah, M. and V. Ravindran, Musculoskeletal problems in pregnancy. Rheumatol Int, 2015. 35(4): pp. 5817.
Ireland, M.L. and S.M. Ott, The effects of pregnancy on the musculoskeletal system. Clin Orthop Relat Res,
2000(372): pp. 169-79.
Anselmo, D.S., et al., Musculoskeletal Effects of Pregnancy on the Lower Extremity A Literature Review. J
Am Podiatr Med Assoc, 2017. 107(1): pp. 60-64.
Foti, T., J.R. Davids, and A. Bagley, A biomechanical analysis of gait during pregnancy. J Bone Joint Surg
Am, 2000. 82(5): pp. 625-32.
Forczek, W. and R. Staszkiewicz, Changes of kinematic gait parameters due to pregnancy. Acta Bioeng
Biomech, 2012. 14(4): pp. 113-9.
Branco, M., et al., Kinematic analysis of gait in the second and third trimesters of pregnancy. J Pregnancy,
2013. 2013: p. 718095.
Mei, Q., Y. Gu, and J. Fernandez, Alterations of Pregnant Gait during Pregnancy and Post-Partum. Sci Rep,
2018. 8(1): p. 2217.
Cain, U., et al., Musculoskeletal Injuries in Pregnancy. Seminars in Roentgenology, 2020.
Brandon, C.J., Musculoskeletal Imaging in the Pregnant and Postpartum Patient, in Musculoskeletal Health
in Pregnancy and Postpartum: An Evidence-Based Guide for Clinicians, C.M. Fitzgerald and N.A. Segal,
Editors. 2015, Springer International Publishing: Cham. pp. 41-68.
Rho, M., F. Shah, and E. Okafor, Hip Disorders in Pregnancy, in Musculoskeletal Health in Pregnancy and
Postpartum: An Evidence-Based Guide for Clinicians, C.M. Fitzgerald and N.A. Segal, Editors. 2015,
Springer International Publishing: Cham. pp. 135-158.
Maliha, G., J. Morgan, and M. Vrahas, Transient osteoporosis of pregnancy. Injury, 2012. 43(8): pp. 123741.
Asadipooya, K., L. Graves, and L.W. Greene, Transient osteoporosis of the hip: review of the literature.
Osteoporos Int, 2017. 28(6): pp. 1805-1816.

88

Filodiritto Editore – Proceedings

©

[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]

Rozenbaum, M., et al., Uncommon transient osteoporosis of pregnancy at multiple sites associated with
cytomegalovirus infection: is there a link? Isr Med Assoc J, 2011. 13(11): pp. 709-11.
Daniel, R.S., et al., Bilateral transient osteoporosis of the talus in pregnancy. Osteoporos Int, 2009. 20(11):
pp. 1973-5.
Kim, Y.L., et al., CT evidence for subchondral trabecular injury of the femoral head in transient osteoporosis
of the hip: a case report. J Korean Med Sci, 2010. 25(1): pp. 192-5.
Spinarelli, A., et al., Hip fracture in a patient affected by transient osteoporosis of the femoral head during
the last trimester of pregnancy. Orthopedics, 2009. 32(5): p. 365.
Hoffman, D.F., E. Adams, and S. Bianchi, Ultrasonography of fractures in sports medicine. Br J Sports Med,
2015. 49(3): pp. 152-60.
Strauss, E.J., S.J. Nho, and B.T. Kelly, Greater trochanteric pain syndrome. Sports Med Arthrosc Rev, 2010.
18(2): pp. 113-9.
Hugo, D. and H. de Jongh, Greater trochanteric pain syndrome %J SA Orthopaedic Journal. 2012. 11: p.
28-33.
Connell, D.A., et al., Sonographic evaluation of gluteus medius and minimus tendinopathy. Eur Radiol, 2003.
13(6): pp. 1339-47.
Nazarian, L.N., Musculoskeletal ultrasound: applications in the hip. J Dance Med Sci, 2011. 15(4): pp. 1736.
Ho, G.W. and T.M. Howard, Greater trochanteric pain syndrome: more than bursitis and iliotibial tract
friction. Curr Sports Med Rep, 2012. 11(5): pp. 232-8.
Martinoli, C., et al., Hip ultrasound. Eur J Radiol, 2012. 81(12): pp. 3824-31.
Klauser, A.S., et al., Greater trochanteric pain syndrome. Semin Musculoskelet Radiol, 2013. 17(1): pp. 438.
Sax, T.W. and R.B. Rosenbaum, Neuromuscular disorders in pregnancy. Muscle Nerve, 2006. 34(5): pp.
559-71.
Mabie, W.C., Peripheral neuropathies during pregnancy. Clin Obstet. Gynecol., 2005. 48(1): pp. 57-66.
Rosier, C. and J.P. Camdessanche, Neuropathy and pregnancy: An overview. Rev Neurol (Paris), 2020.
Padua, L., et al., Contribution of ultrasound in the assessment of nerve diseases. Eur J Neurol, 2012. 19(1):
pp. 47-54.
Gooding, M.S., V. Evangelista, and L. Pereira, Carpal Tunnel Syndrome and Meralgia Paresthetica in
Pregnancy. Obstet Gynecol Surv, 2020. 75(2): pp. 121-126.
Klauser, A.S., et al., Entrapment neuropathies II: carpal tunnel syndrome. Semin Musculoskelet Radiol,
2010. 14(5): pp. 487-500.
Tagliafico, A., et al., Contribution of ultrasound in the assessment of patients with suspect idiopathic
pudendal nerve disease. Clin Neurophysiol, 2014. 125(6): pp. 1278-84.
Cartwright, M.S. and F.O. Walker, Neuromuscular ultrasound in common entrapment neuropathies. Muscle
Nerve, 2013. 48(5): pp. 696-704.
Beltran, L.S., et al., Entrapment neuropathies III: lower limb. Semin Musculoskelet Radiol, 2010. 14(5): pp.
501-11.
Martinoli, C., et al., Imaging of neuropathies about the hip. Eur J Radiol, 2013. 82(1): pp. 17-26.
I. Filipescu, M. Berteanu, G.A. Filipescu, R. Vladareanu Low back pain in pregnancy and post-partum
period. Principles for medical rehabilitation Revista Ginecologia 6(19) pp. 22-23 (2018)

89

Filodiritto Editore – Proceedings

©

Normalisation of Placenta Thickness After Amnio-drainage:
Case Report
GORUN Florin1, GORUN Oana2, OLARU Flavius1, GADEA Ramona1,
POPA Andreea2, COSTESCU Sergiu1, FORGA Marius1, MOTOI Sorin3
1

Department of Obstetrics-Gynaecology, Victor Babes University of Medicine and Pharmacy Timisoara, P-ta Eftimie Murgu,
nr. 2, 300041 Timisoara, (ROMANIA)
2 Department of Obstetrics-Gynaecology, City Emergency Hospital Timisoara, Str. Odobescu, nr. 3, 300202 Timisoara,
(ROMANIA)
3 Department of Radiology, Victor Babes University of Medicine and Pharmacy Timisoara, P-ta Eftimie Murgu, Nr. 2, 300041
Timisoara, (ROMANIA)
Emails: florin.gorun@yahoo.com, oanabalan@hotmail.com, olaruflavius@yahoo.com, ramonagidea@yahoo.com,
andreea.popa262@yahoo.com, sergiucostescu86@gmail.com, forgamarius@yahoo.com, sorin.motoi@me.com

Abstract
Many causes are mentioned to be involved in the ethiology of amniotic fluid overload
(polyhydramnios): congenital anomalies (such obstructions of gastrointestinal tract) (20%),
gestational diabetes or anti-D alloimmunisation. Sometimes, despite intensive investigations, no
causes are identified (idiopathic polyhydramnios). Diagnosis of polyhydramnios is done based on
ultrasound examinations which could be performed along pregnancy in first trimester or later. The
scope of our paper was to present the case of a pregnancy of a 42-year-old woman with severe
polyhydramnios with placenta thinning, in which amnio-drainage led to normalisation of placenta
thickness. We present the case of a 42-year-old woman, second gestation, second parity at 31/32
weeks of pregnancy, with a fetus with trisomy 18, multiple structural anomalies (omphalocele, left
heart hypoplastic syndrome and overlapping fingers) and severe polyhydramnios (AFI=55 cm).
In order to decompress uterus and reduce the intrauterine pressure, an amniotic drainage was
performed with a 22-gauge needle. 2400 ml of amniotic fluid were evacuated until AFI reached a
value of 26 cm. Measurement of placenta showed an increase of thickness with 56% from 23 mm
to 36 mm after amniotic drainage. Placenta thickness is a simple ultrasonographic marker which
should be investigated in each ultrasound examination along pregnancy. In patients with severe
polyhydramnios, placenta is thinner and amnio-drainage could normalise placenta thickness. Also,
changes in placenta thickness are correlated with fetal hemodynamic effect.
Keywords: Polyhydramnios, placenta thickness, normalisation, amnio-drainage

Introduction
Several causes are mentioned to be involved in the ethiology of amniotic fluid overload
(polyhydramnios): congenital anomalies (such obstructions of gastrointestinal tract) (20%),
gestational diabetes or anti-D alloimmunisation [1, 2]. Sometimes, despite intensive
investigations, no causes are identified (idiopathic polyhydramnios) (60% to 70%) [1, 2].
Diagnosis of polyhydramnios is done based on ultrasound examinations which could be
performed during pregnancy in first trimester [3, 4] or later [5]. Most cases are diagnosed in the
second half of pregnancies. The cut-off value which is used to define polyhydramnios was set at
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an amniotic fluid index (AFI) above 95.0%, according to internationally recognized nomograms
[6].
Amniotic fluid overload leads to an increase in intrauterine pressure and uterine wall distension,
which could further lead to an increase in placenta length, respectively, placenta thinning. Placenta
thickness is easy to measure and is part of usual ultrasound examinations in first [3, 4] or second
trimester [5, 7]. Thinning of placenta could be associated with fetal hemodynamic changes and
increase of umbilical cord vessels resistance index [8]. This is why placenta thickness
measurement could be used together with (AFI, CTG and Doppler measurement) as an indirect
marker of impairment of fetal wellbeing in pregnant women with polyhydramnios, as reported by
others, too [8, 9].
The scope of our paper was to present the case of a pregnancy of a 42-year-old woman with
severe polyhydramnios with placenta thinning, in which amnio-drainage led to normalisation of
placenta thickness.
Case report
We present the case of a 42-year-old woman, second gestation, second parity at 31/32 weeks
of pregnancy, with a fetus with trisomy 18, multiple structural anomalies (omphalocele, left heart
hypoplastic syndrome and overlapping fingers) and severe polyhydramnios (AFI=55 cm). In order
to decompress uterus and reduce the intrauterine pressure, an amniotic drainage was performed
with a 22-gauge needle. 2400 ml of amniotic fluid were evacuated until AFI reached a value of 26
cm. Measurement of placenta showed an increase of thickness with 56% from 23 mm to 36 mm
after amniotic drainage (table 1).
AFI (cm)
55
26

Table 1. Placenta thickness before and after amnio-drainage
Placenta thickness (mm)
Thickening (mm/%)
23
36
13/56%

Discussion
If not treated, polyhydramnios could cause serious complications, such as preterm birth along
other factors suc as cervical surgery [10] or inflammation [11]. Moreover, the risk of intrauterine
fetal death, premature rupture of membranes, postpartum uterine atony and other several
complications is increased [12]. Treatment of polyhydramnios implies amniotic fluid drainage
which is an easy to performed procedure. We report in our article how intense the changes in
placenta thickness could be after amnio-drainage and speculate that these changes could improve
hemodynamic impairment in foetuses. Our results confirm data from the literature and advocate
for using amnio-drainage in pregnancies with polyhydramnios [13-15].
The main risks of amnio-drainage are amniotic membrane rupture, preterm birth, placental
abruption and fetal death. Depending on frequency, the benefits of amnio-drainage outweigh the
risks [15].
Conclusions
Placenta thickness is a simple ultrasonographic marker which should be investigated in each
ultrasound examination during pregnancy. In patients with severe polyhydramnios, placenta is
thinner and amnio-drainage could normalise placenta thickness. Also, changes in placenta
thickness are correlated with fetal hemodynamic effect.
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Abstract
Polyhydramnios is defined as a pathologic excess of amniotic fluid volume (AFV) with an
amniotic fluid index (AFI) above 95% according to usual nomograms. Diagnosis of
polyhydramnios is based on ultrasound. As a result of amniotic fluid overload, the intrauterine
pressure increases and several complications may occur: intrauterine fetal death, macrosomia,
anormal presentations, cord prolapse, premature rupture of membranes, caesarean delivery,
postpartum haemorrhage and preterm birth. Aim of our paper was to present the case of a 42 years
old pregnant woman with severe polyhydramnios with a fetus with hemodynamic centralisation,
in which amnio-drainage lead to normalisation of cerebro-placental ratio. We present herein the
case of a 42 years old woman, 33 weeks of pregnancy, with a fetus with multiple malformations
which developed sever polydramnios (AFI=45 cm). Doppler evaluation showed fetal
hemodynamic impairment: MCA (medio-cerebral artery) values (pulsatility index PI=1.49,
resistance index RI=0.74), UA (umbilical artery values) (PI=2.05, RI=0.90) and CRP (cerebroplacental ratio) of 0.72. After amniotic drainage, hemodynamic values were normalized: mediocerebral artery values (PI=1.79, RI=0.8), umbilical artery values (PI=1.12, RI=0.60) and CPR of
1.59. Conclusion. Polyhydramnios determines impairment of fetal circulation and amnio-drainage
could reverse this impairment. Amnio-drainage could be used to improve fetal well-being and to
prolong the time to birth in pregnancies with polyhydramnios his template will assist you in
formatting your paper.
Keywords: Polyhydramnios, fetal hemodynamic impairment, reversal, amnio-drainage

Introduction
Polyhydramnios is defined as a pathologic excess of amniotic fluid volume (AFV) with an
amniotic fluid index (AFI) above 95% according to usual nomograms [1]. Main causes of
polyhydramnios are congenital anomalies (20%), diabetes, alloimmunisation, and idiopathic with
no identified underlying causes (60% to 70%) [2, 3]. In pregnant women with polyhydramnios an
imbalance of the AFV equilibrium appears (fluid production versus fluid absorption) [2]. As a
result of amniotic fluid overload, the intrauterine pressure increases and several complications
may occur: intrauterine fetal death, macrosomia, anormal presentations, cord prolapse, premature
rupture of membranes, caesarean delivery or postpartum haemorrhage [2]. Polyhydramnios is also
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a cause of preterm birth [4] along with cervical pathology [5] and inflammation [6-8]. For all these
reasons, occurrence of polyhydramnios is considered a risk condition in pregnancy [9].
Diagnosis of polyhydramnios is based on ultrasound examination which could be done along
regular pregnancy examinations at the time of first trimester screening [10, 11] or later, in second
[12] or third trimester [12] of pregnancy. Overdistension of uterus leads to an increase of
intrauterine pressure, elongation and thinning of the placenta. As a result, fetal hemodynamic
changes may occur [13].
The aim of our paper was to present the case of a 42 years old pregnant woman with severe
polyhydramnios with a fetus with hemodynamic centralisation, in which amnio-drainage lead to
normalisation of cerebro-placental ratio.
Case report
We present herein the case of a 42 years old woman, 33 weeks of pregnancy, second gestation
and second parity with a fetus with omphalocele, left hearth hypoplastic syndrome and trisomy 18
which developed sever polydramnios (AFI=45 cm). Doppler evaluation showed fetal
hemodynamic impairment: MCA (medio-cerebral artery) values (pulsatility index PI=1.49,
resistance index RI=0.74), UA (umbilical artery values) (PI=2.05, RI=0.90) and CRP (cerebroplacental ratio) of 0.72. Because of uterine overload, an amnio-drainage with a 22-gauge needle
was performed and 1800 ml of amnionic fluid were evacuated until AFI reach a value of 24 cm.
Heart activity was monitorized along amnio-drainage. After amniotic drainage, hemodynamic
values were normalized: medio-cerebral artery values (PI=1.79, RI=0.8), umbilical artery values
(PI=1.12, RI=0.60) and CPR of 1.59 (table 1).
AFI=45 cm
MCA
UA
AFI=24 cm
MCA
UA

Table 1. Doppler evaluation of fetal circulation before and after amnio-drainage
PI
RI
CPR
1.49
0.74
0.72
2.05
0.90
PI
1.79
1.12

RI
0.80
0.60

CPR
1.59

Discussion
Our report showed that polyhydramnios could be associated with severe impairment of fetal
circulation and amnio-drainage could reverse the hemodynamic impairment. Such changes were
reported from other physicians, too [13]. Albeit in this case the amnio-drainage did not change the
prognostic of the aneuploid fetus in cases of normal foetuses such a procedure could ameliorate
the fetal well-being and allow pregnancy prolongation. In most cases, polyhydramyos appears late
in pregnancy when the fetus is nearly matured and delay of delivery could ameliorate the prognosis
and reduce neonatal morbidity and mortality [14, 15]. Amnio-drainage is a simple technique which
could be performed in settings with an ultrasound machine and experimented obstetricians. The
main risks of amnio-drainage are represented by amniotic membrane rupture, preterm birth,
placental abruption and fetal death [16]. These complications are rare and are overwhelmed by
benefits. Amnio-drainage could also lead to uterine decompression and subsequent maternal
haemodilution, a phenomen named by Greimel et al., “amnio-drainage-induced circulatory
dysfunction” [17].
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Conclusions
Polyhydramnios determines imparriement of fetal circulation and amnio-drainage could
reverse this impairment. Amnio-drainage could be used to improve fetal well-being and to prolong
the time to birth in pregnancies with polyhydramnios.
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Abstract
Human cytomegalovirus (HCMV) is a ubiquitous beta human herpesvirus type 5 which infects
40-100% of the adult population worldwide and cause the most common congenital infection
worldwide. Global CMV seroprevalence is estimated at 83% in the general population and 86%
among childbearing women. Prenatal detection of new-borns at high risk for congenital CMV
infection is important because early diagnosis and treatment of infants with symptomatic
congenital cytomegalovirus (CMV) infection may improve outcomes. Fetal abnormalities known
to be associated to congenital CMV infection are: ventriculomegaly (4.5-11.6% of cases),
microcephaly (14.5%), intracranial calcification (0.6-17.4%), fetal growth restriction (1.9-13%),
pericardial effusion (7.2%), ascites (8.7%), hepatomegaly (4.3%) and high intestinal echodensities. We performed a cross sectional study on 8951 pregnant women from western Romania
in two different periods: 2008-2010 (1466 pregnant women) and 2015-2018 (7485 pregnant
women). Patients were grouped according the medium of provenience and age. Spearman’s
correlation coefficient was used to analyse the strength of the association between seroprevalence
and age of pregnant women. In urban areas the CMV seroprevalence showed for both studied
pregnant women groups (2008-2010 and 2015-2018) a non-significant decreasing tendency with
age: rho=-0.178, p=0.3649 (2008-2010) and rho=-0.2523, p=0.1636 (2015-2018). An increasing
but not significant tendency with age was found in participants from the rural area, in both studied
groups (2008-2010 and 2015-2018): rho=0.3049, p=0.1572 (2008-2010) and rho=0.1737,
p=0.3419 (2015-2018). Conclusion. The screening for congenital CMV infection, by serological
or ultrasound methods, is necessary for all age groups regardless of area of residence and age.
Keywords: Cytomegalovirus, seroprevalence, urban area, rural area, age, tendency

Introduction
Human cytomegalovirus (HCMV) is a ubiquitous beta human herpesvirus type 5 which infects
40-100% of the adult population worldwide [1, 2]. Usually the primary infection is asymptomatic
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in healthy individuals but, like all herpesviruses, HCMV establishes lifelong latency that can lead
to periodic reactivation [3]. In contrast with the asymptomatic infection of healthy individuals,
infection of immunocompromised patients or congenital infection can cause severe disease.
Congenital CMV infection is the most common congenital infection worldwide with an
incidence in developing countries of 0.6-0.7% of all live births [4]. The vertical transmission rate
of the infection corresponds to the gestational age at the time of the primary maternal infection:
8.8% in the preconception period, 30.6% in the first trimester, 34.1% in the second trimester and
40% in the third trimester [5]. Congenital cytomegalovirus (CMV) infection, which results from
vertical transmission, can cause health problems that are obvious at birth or that develop later in
childhood. CMV can also cause fetal death or miscarriage. At birth, babies with congenital CMV
infection may have some signs including: rash, jaundice, microcephaly, low birth weight,
hepatosplenomegaly, seizures and retinitis [6]. Long term health problems that can be caused by
congenital CMV infection include: hearing loss, developmental and motor delay, vision loss,
microcephaly and seizures. Also, CMV infection could determine preterm birth along other factors
like inflammation [7, 8] or cervical pathology [9]. Global CMV seroprevalence is estimated at
83% in the general population and 86% among childbearing women [10]. There is also a regional
difference in CMV seroprevalence. It has tended to be higher in some regions such as South
America, Africa and Asia and the lowest in Western Europe and the United States [11].
Ultrasound Signs of Congenital CMV Infection
Prenatal detection of new-borns at high risk for congenital CMV infection is important because
early diagnosis and treatment of infants with symptomatic congenital cytomegalovirus (CMV)
infection may improve neurological outcomes [12]. The presence of ultrasonographically detected
fetal abnormalities at the time of first [13, 14], second [15] or third-trimester ultrasound scan may
guide clinicians to suspect a congenital CMV infection. Fetal abnormalities known to be
associated to congenital CMV infection are: ventriculomegaly (4.5-11.6% of cases), microcephaly
(14.5%), intracranial calcification (0.6-17.4%), fetal growth restriction (1.9-13%), pericardial
effusion (7.2%), ascites (8.7%), hepatomegaly (4.3%) and high intestinal echo-densities (4.5-13%)
[12].
Material and Methods
A cross sectional study was performed on 8951 pregnant women from western Romania. The
participants were tested in two different periods: 2008-2010 (1466 pregnant women tested at the
Timisoara Municipal Clinical Hospital) and 2015-2018 (7485 pregnant women tested at SC
BIOCLINICA SRL, Timisoara, Romania). IgG- and IgM-anti-CMV antibodies were measured by
immunochemiluminescence method using commercial kits: Siemens for 2008-2010 and Abbott
for 2015-2018. Data about the year of birth, the age at the time of collection and the environment
of the participants were collected from the forms completed at the time of testing. Statistical
analysis was performed with Instat GraphPad Prism 8.0.2. Patients were grouped according the
medium of provenience and age. Spearman’s correlation coefficient was used to analyse the
strength of the association between continuous variables from two non‑Gaussian populations
(seroprevalence vs age of pregnant women).
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Results
In urban areas the CMV seroprevalence showed for both studied pregnant women groups
(2008-2010 and 2015-2018) a non-significant decreasing tendency with age: rho=-0.178,
p=0.3649 (2008-2010) and rho=-0.2523, p=0.1636 (2015-2018) (Table 1).
An increasing but not significant tendency with age was found in participants from the rural
area, in both studied groups (2008-2010 and 2015-2018): rho=0.3049, p=0.1572 (2008-2010) and
rho=0.1737, p=0.3419 (2015-2018) (Table. 1).
Table 1. Trends of CMV seroprevalence according to age and medium of provenience of pregnant women
in the two studied groups: 2008-2010 and 2015-2018
seroprevalence vs. age*
Urban
Rural
2008-2010
rho=-0.178,
rho=0.3049
p=0.3649
p=0.1572
2015-2018
rho=-0.2523
rho=0.1737
p=0.1636
p=0.3419
*
Spearman’s correlation coefficient was used to analyse the association

Discussions
The seroprevalence of CMV in women of reproductive age, in the western part of Romania,
has decreased significantly during the last 10 years, from 94.6% to 91.80% [16]. The risk of
primary infection during pregnancy has increased in the last 10 years from 5.4% to 8.2% which
may show the need to implement a national screening program and careful ultrasound monitoring
of pregnancies at risk of congenital CMV infection. It should be noted that the number of children
with congenital disabilities related to CMV is similar to or higher than the number with more wellknown conditions, such as Down syndrome or spina bifida. Our results show that there is no
significant association between CMV seroprevalence and age, regardless of the environment of
origin. Such seroprevalence studies should be done for others materno-foetal infections, too [17].
Conclusion
The screening for congenital CMV infection, by serological or ultrasound methods, is necessary
for all age groups regardless of area of residence.
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Abstract
Abnormal uterine bleeding (AUB) is a common gynaecologic complaint that accounts for onethird of outpatient visits to gynaecologists and more than 70% of all gynaecologic consults in the
perimenopausal and postmenopausal years, leading to increased health care costs and decreased
quality of life. AUB describes any variation from normal bleeding patterns in nonpregnant,
reproductive-aged women beyond menarche lasting for at least 6 months.
Transvaginal ultrasound is the first-line imaging test for the evaluation of AUB in both
premenopausal and postmenopausal women. Transvaginal ultrasound can be used to diagnose
structural causes of abnormal bleeding such as polyps, adenomyosis, leiomyomas, hyperplasia,
and malignancy, and can also be beneficial in making the diagnosis of ovulatory dysfunction.
Traditional 2-dimensional imaging is often enhanced by the addition of 3-dimension imaging
with coronal reconstruction and saline infusion sonohysterography.
The availability of newer diagnostic tools has made it possible to promptly diagnose and treat
an increasing number of such AUBs in an office setting. Once a proper diagnosis has been
established, appropriate management must be implemented.
Therefore, AUB should not be under/overestimated and diagnosis, investigations and treatment
should be proposed as early as possible, taking into account the scientific data available in the
current state of medical knowledge.
Keywords: abnormal uterine bleeding, transvaginal ultrasound, sonohysterography, premenopause, leiomyoma

Introduction
Abnormal uterine bleeding (AUB) is a common gynaecologic complaint that accounts for onethird of outpatient visits to gynaecologists and more than 70% of all gynaecologic consults in the
perimenopausal and postmenopausal years, leading to increased health care costs and decreased
quality of life. AUB is defined as bleeding from the uterine corpus that is abnormal in regularity,
volume, frequency, or duration, and it represents any variation from normal bleeding patterns in
nonpregnant, reproductive-aged women beyond menarche lasting for at least 6 months [1, 2]. It is
important to determine whether the bleeding problem is acute (may require immediate intervention
to prevent further blood loss) or chronic [3]. AUB may affect the woman’s daily activity or cause
worry about undetected serious disease [4].
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Terms associated with abnormal uterine bleeding are inconsistently defined in the literature,
complicating the approach regarding the evaluation and management [5]. In order to avoid
confusion and to facilitate the accurate diagnostic and effective treatment options in AUB, in 2011
the International Federation of Gynaecology and Obstetrics (FIGO) proposed a classification for
AUB, known by the acronym PALM-COEIN. PALM involves the structural causes of AUB:
polyp, adenomyosis, leiomyoma, malignancy and hyperplasia, whereas COIEN describes the nonstructural causes: coagulopathy, ovulatory dysfunction, endometrial disorders, iatrogenic, not yet
classified [2, 6-7]. Dysfunctional uterine bleeding is often used to describe a non-structural cause
of AUB, which is not included in the PALM-COEIN system, thereby the American Congress of
Obstetrics and Gynaecology (ACOG) discourages using this term [8].
Before a diagnosis of “COEIN” causes is made, causes related to uterine structural
abnormalities, “PALM” causes, need to be excluded. An exception is the early reproductive period
when PALM causes are extremely rare. A possible coagulopathy may be identified in 90% of the
women using a structured medical history [9]. Ovulatory disorders are characterized by infrequent
or irregular bleeding, which is common in the early and late reproductive period. Other common
causes are polycystic ovarian syndrome, hyperprolactinemia, hypothyroidism, and contributing
factors such as obesity, anorexia, weight loss, mental stress, and extreme exercise [5].
Diagnostic techniques in AUB
A wide range of imaging techniques may be used to detect the structural causes of AUB, but it
is mandatory to possess safe and cost-effective techniques. The first-step diagnostic tool used in
AUB is transvaginal ultrasonography (TVU), but the 2-dimensonal (2D) imagining is enhanced
by including three-dimensional TVU (3D-TVU), Doppler techniques, contrast hysterosonography
(COH) with saline infusion sonohysterography (SIS) or gel infusion sonohysterography (GIS).
TVU is often available in the gynaecologic office and it is often integrated in the general
gynaecologic examination of women with AUB. The advantage is a fast and immediate diagnosis
of the most common structural abnormalities in the uterus and ovaries [5].
SIS has acquired an important role in the diagnosis of AUB, establishing itself as a
complementary method to conventional transvaginal sonography in the evaluation of patients. SIS
involves the instillation of fluid into the endometrial cavity in order to offer a better image of the
endometrial anatomy via ultrasound. The golden rule in performing SIS is that it has to be
performed early in the follicular phase of the menstrual cycle, on the last days of menses or first
few days after menstruation ends. In this period the endometrium is the thinnest and the
endometrial “moguls” are not present yet. The endometrial moguls are thought to be irregularities
of the topography of the surface of the functional layer as the endometrium proliferates and
becomes secretory. SIS should not be performed during active bleeding, because it may offer a
false positive result, due to the small clots or the shedding endometrial lining [10].
There are other invasive and costlier examinations such as hysteroscopy,
hysterosalpingography or magnetic resonance imaging (MRI) [10].
Alone or in combination with endometrial sampling (ES) and hysteroscopy, these options are
sufficient for the diagnosis of women with AUB [5].
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Structural causes of AUB
Polyps
Endometrial polyps are focal epithelial proliferation developed from the endometrium,
appearing in 1% of AUB in women under the age of 30 and in 20% in postmenopausal women
[11-12]. They may also appear in patients receiving tamoxifen. The incidence of malignant polyps
is higher in older women, in cases of postmenopausal bleeding, large polyp size or in women with
comorbidities such as obesity, hypertension, diabetes [12]. Endometrial polyps may be single or
multiple, measuring from a few millimetres to few centimetres, and may be sessile (when the
diameter of the base of the polyp is larger than or the same as the largest diameter of the polyp) or
pedunculated (when the diameter of the base of the polyp is smaller than the largest diameter of
the polyp) [13].
On TVU detecting a polyp may be challenging. The appearance may vary from a nonspecific
endometrial thickening to a focal mass in the endometrial cavity. They can be seen as small, pearlshaped, echogenic masses. The echogenicity may be similar to that of the surrounding
endometrium or it may have a heterogeneous aspect. Regular cystic areas may be observed, and
the “bright edge” sign may be observed at the border of the polyps. The bright edge is defined as
a sharp and smooth echogenic line positioned at the transitional zone between the myometrium
and centrally undefined endometrial echoes [14-15]. Frequently it possesses a distinctive aspect –
a dominant central feeder vessel detected with colour flow Doppler, offering a 90% specificity
and sensitivity [10].
SIS provides the advantage of differentiating between a focal polypoid lesion and a diffuse
thickening of the endometrium. At SIS, polyps may present smooth margins and tent to project
off of a stalk. 3D imaging is the only ultrasound option that displays the complete uterine cavity,
presenting a longitudinal, transverse and a constructed coronal plane (“Z” plane) (Fig. 1) [10].

Fig. 1. Uterine polyp.
(a) TVU 2D long view of a uterus showing an intracavitary polyp.
(b) TVU 2D transverse view of the same polyp using colour Doppler showing the presence of blood in the polyp.
(c) SIS transverse view showing multiple endometrial polyps.

Adenomyosis
Adenomyosis is a pathology that describes endometrial glands and stroma focally or globally
through the uterine musculature, determining a hypertrophy of the myometrium, with a prevalence
ranging from 5% to 70% due to inconsistency in diagnostic criteria [16]. It is a common finding
in the hysterectomy specimens – up to 70% [17]. Women with adenomyosis are usually
asymptomatic, but they may present AUB and dysmenorrhea, dyspareunia, symptoms that are
directly proportional to the number of adenomyotic foci and the depth of the invasion. Risk factors
for adenomyosis include: previous uterine surgery, oestrogen exposure, history of leiomyomas or
endometriosis [10].
Diagnosis of adenomyosis using TVU is based on the presence of at least two or most often
three of the next ultrasound features: ectopic endometrial glands and stroma present in the
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myometrium – they appear as cyst/anechoic lacunae, hyperintense foci of endometrial glands, and
irregular endometrial outline, with linear striations and buds; features of the adjacent myometrial
hypertrophy are irregular myometrial mass with ill-defined borders, often with fan-shaped shading
and globular or asymmetrical uterus; Power Doppler can be used to distinguish myometrial cysts
from blood vessels. Adenomyosis is characterized by diffusely spread vessels inside the lesions,
whereas circular flow along the pseudo-capsule indicates leiomyomas [18] (Fig. 2, Fig. 3).
On TVU the most distinctive characteristic in adenomyosis is sub-endometrial echogenic linear
striations [19-20].
The diagnosis of adenomyosis using TVU is dependent on its ability to display a clear image,
and on the identification of two to three often indistinct criteria. Therefore, TVU is a very observer
dependent technique [21]. In the presence of unclear findings by TVU, MRI may be included to
make a confident diagnosis [5].

Fig. 2. Ultrasonographic features of adenomyosis (A, B) Ectopic endometrial glands and stroma present
in the myometrium.
(C, D, E) Asymmetrical uterus with adjacent myometrial hypertrophy.
(F) Diffusely spread vessels inside the lesions

Fig. 3. Adenomyosis (A) Sub-endometrial cysts indicated by *.
(B) Fan-shape shading indicated by arrow.
(C) Cystic spaces within the myometrium with increased blood flow.

Leiomyomas
Leiomyomas, also known as myomas or fibroids, are benign tumours that develop from the
smooth muscle cells of the myometrium, with a lifetime prevalence of 70% in white women and
more than 80% in black women. There is a wide palette of symptoms that may appear in
leiomyomas, including: AUB, dysmenorrhea, dyspareunia, chronic pelvic pain, urinary symptoms
(polakiuria), digestive symptoms (constipation, bloating), reproductive dysfunction (infertility,
obstetrical complications – repeated pregnancy loss, preterm birth, ectopic pregnancy, abnormal
placentation, caesarean section necessity due to the location of the fibroid) [22]. Risk factors for
developing fibroids are: ethnicity (African American race), early menarche, early use of oral
contraceptive, nulliparity, obesity, family history of leiomyomas [23].
The FIGO classification describes the location of the leiomyomas in relationship with the
uterine wall, with the following sub classification: submucosal (0-2), other (3-8) and hybrid
leiomyomas (impact both endometrium and serosa). Types 0-2 are submucosal fibroids, and they
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are the most frequent type of fibroids that are associated with AUB, but intramural leiomyomas
may also cause AUB [24].
TVU is the first tool used to detect leiomyomas, with a 65-99% sensitivity for detecting them
depending on the location and the number of fibroids [25]. On ultrasound the pseudo-capsule of
the myomas determines a well-defined border; there may also appear a shadowing effect behind
the myoma known as the “venetian-blind effect”. The echogenicity is most often low to
isoechogenic, but some internal high echogenicity may be present. The main feature that
distinguishes leiomyomas from polyps is the vascularity pattern with a circular flow pattern in
fibroids, a typical circumferential flow around the lesion, whereas in polyps there is a single central
feeder vessel [17]. Leiomyomas may present calcifications, seen as hyperechogenic areas, or
degeneration with cystic spaces aspects of different size. In cases of devascularized leiomyomas
after uterine artery embolization (UAE), the tumour presents small nitrogen bubbles due to
infarction, bubbles that appear as multiple punctate echogenic foci, the leiomyoma having a
speckled appearance [26].
In postmenopausal women, leiomyomas are often seen as small distinct hypoechoic areas with
a hyperechoic rim and limited vascularity. However, ordinary myomas may also have high
vascularity, heterogeneity, and atypical features like in premenopausal women [5].
COH is required to determine the effect of leiomyomas on the endometrial cavity, as SIS
describes the most accurate image of a submucosal fibroid, allowing to include it in a FIGO
subcategory and to choose the most fitting operative intervention (Fig. 4) [10]. Hysteroscopy is
also an important tool in the diagnostic of submucosal fibroids, having the advantage of offering
a treatment solution [27]. The main advantage of SIS is its ability to evaluate size and depth of
submucosal leiomyomas and, with Doppler, vascularization of the leiomyoma, while hysteroscopy
can visualize only a small part of the protruding fibroid in the endometrial cavity.

Fig. 4. (A) Submucosal myoma on 2D US.
(B) Submucosal myoma on SIS.
(C) Submucosal myoma on 3D US.
(D) Recent UAE: echogenig foci with “dirty” shadowing posteriorly

Malignancy and Hyperplasia
Malignancy and hyperplasia of the endometrium are common pathologies that affect mostly
perimenopausal and postmenopausal women, but also young patients with risk factors, women
having a 2.8% lifetime risk of developing endometrial cancer [2]. It is necessary the evaluation of
the endometrium in all women over age 45 with AUB, in those who have persistent AUB or do
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not respond to medical therapy, in order to exclude endometrial cancer. Any postmenopausal
bleeding should be considered malignancy until proven otherwise [8]. Risk factors for endometrial
cancer include: age, hyperestrogenism states (obesity, polycystic ovary syndrome, exclusive
oestrogen therapy), family history of Lynch syndrome, treatment with Tamoxifen, diabetes,
hypertension [28].
There are no distinct ultrasound features of hyperplasia, and a diagnosis of hyperplasia has to
rely on the histology of samples obtained by ES or hysteroscopy. The endometrial outline may be
regular or slightly irregular by COH. Hyperplasia may be diffuse or located in small focal areas,
with imaging features like polyps [5].
TVU showing a cut-off for endometrium thickness ≤4 mm can be used to exclude malignancy
in postmenopausal women and to avoid endometrial sampling. If there is an inadequate image of
the endometrium by TVU, SIS can be used. Even tough, there is no agreement on the setup to
diagnose women with an increased endometrial thickness, a series of image characteristics can
suggest the presence of malignancy: in women with postmenopausal bleeding and an endometrial
thickness of >12 mm, endometrial cancer is common; ultrasonographic texture of endometrial
cancer may often be heterogenic, and the endo-myometrial junction may be interrupted; vessel
morphology by Doppler with multiple vessel pattern is displayed in two-thirds of endometrial
cancers; irregular endometrial outline at COH [5] (Fig. 5).

Fig. 5. (A) A thin endometrial lining can exclude endometrial hyperplasia in postmenopausal bleeding.
(B) Sagittal US view of a 76-year-old patient shows marked irregular thickening of the endometrium. Pathological
examination indicated endometrial carcinoma

Non-structural causes of AUB
Coagulopathy
Coagulopathy disorders, especially von Willebrand disease, are encountered in 5% to 24% of
heavy menstrual bleeding. This pathology should be suspected in women with history of prolongs
menses, of bruising, epistaxis, dental bleeding, postpartum haemorrhage and severe surgical
bleeding [9]. Evaluation should begin with a complete blood cell testing.
Ovulatory dysfunction
The most frequent cause of AUB due to anovulation in young women is polycystic ovarian
syndrome (PCOS), whereas in perimenopause oligo-ovulation and anovulation represent the most
common causes for AUB due to ovulatory dysfunction. Ultrasound provides just one of the three
criteria in the PCOS diagnostic and it describes >12 follicles measuring 2-9 mm in at least one
ovary and/or ovarian volume ≥10 ml. Recently it was proposed a cut-off of 25 follicles when
performing an ultrasound with high frequency transducer ≥8 MHz [10, 29].
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Endometrial disorders
Endometrial disorders are caused by primary dysfunction of local endometrial haemostasis.
Patients describe regular and predictable cycles, suggesting normal ovulation, but accuse heavy
menstrual bleeding. The endometrium may have an atrophic, eutrophic or hypertrophic aspect
[28]. Endometritis and endometrial inflammation, demonstrated in Chlamydia trachomatis or
Ureaplasma infections, represent other non-structural causes of AUB [8].
Iatrogenic
Hormonal treatments with oestrogen, progesterone, GnRH agonists, SPRMs and SERMs
compose the main cause of AUB with iatrogenic origins. Women who take anticoagulants,
antiplatelet treatments or treatments that alter the dopaminergic metabolism may also present AUB
[2].
Not yet classified
This category is poorly described, rarely, it includes arteriovenous malformation, myometrial
hypertrophy, uterine isthmocele secondary to caesarean delivery scar defect [2].
Management
The management of AUB must be focused on two aspects: the symptomatic treatment and the
etiological treatment, provided by medical or surgical methods. The first step is to control the
acute episode of AUB and includes IV Premarin 25 mg every 4 to 6 hours for 24 hours associated
with antiemetic agents [30]. Other alternatives would be oral contraceptive pill with 35-µg
oestrogen 3 times daily for 7 days, followed by 1 tablet daily thereafter or medroxyprogesterone
acetate 20 mg 3 times daily for 7 days, followed by 1 tablet daily for the next 3 weeks [31].
Tranexamic acid can be used in patients with no history of venous thromboembolism or
cerebral vascular disease 10 mg/kg IV (maximum 600 mg/dose) or 1.3 g orally 3 times daily for
5 days [32]. However, there are studies that indicate that during treatment with tranexamic acid
the risk of thromboembolic events is not higher than in the general population [33-35].
Nonsteroidal anti-inflammatory drugs (NSAIDs) can also be used in cases of acute bleeding,
provided that there are no contraindications, such as gastritis, peptic ulcer disease [28]. Another
available alternative to control the acute bleeding is the intrauterine tamponade with a 26F Foley
catheter infused with 30 mL fluid [36]. After the acute episode, a choice has to be taken regarding
the following management. In cases of non-structural AUB, medical treatment options include
combined hormonal contraceptives, oral progestins, levonorgestrel-releasing intrauterine system.
GnRH agonists and ulipristal acetate may be used preoperatively in myomas, reducing both the
bleeding and the tumour’s size [37-38]. Surgical treatment is recommended in structural causes of
AUB that are not controlled by medical treatment, that diminishes the quality of life and in cases
when malignancy is suspected, after endometrial sampling. Options of surgical treatments include:
endometrectomy, endometrial distruction, resection of polyps and myomas, hysterectomy [28].
Conclusion
AUB is a frequent occurrence encountered in perimenopausal and postmenopausal women and
new diagnostic tools offer a prompt diagnose and feasible treatment options that changed the
approach in this pathology. AUB should not be under/overestimated and diagnosis, investigations
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and treatment should be proposed as early as possible, taking into account the scientific data
available in the current state of medical knowledge.
A structured and detailed evaluation of the endometrial cavity and myometrium using TVU
and/or with the inclusion of COH is a simple and efficient diagnostic method for women with
AUB.
Hysteroscopy remains the gold standard in the evaluation of the uterine cavity. However, the
high costs and need for qualified professionals to carry out the procedure are factors that limit its
use. It is an invasive test that requires professional training and equipment in specialized centers
[39].
2D- and 3D-SIS appears to be a good, less invasive, less costly and more accessible alternative
to hysteroscopy, being safe, with a low frequency of side effects, such as discomfort and minor
pain, and with high sensitivity and specificity with a high diagnostic accuracy for the detection of
endometrial polyps and submucosal uterine leiomyomas in women of reproductive age with AUB
[40].
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Abstract
Compared to myomas that occur in the uterine corpus, cervical myomas are closer to other
organs such as the bladder, ureter and rectum, and the approach needs to be modified, as the organs
that have to be considered differ depending on the location of the myoma. Surgical difficulties
associated with these cases are, poor access to the operative field, difficulty in suturing the repairs,
increased blood loss, and distortion of the anatomy of the vital neighbouring structures in the
pelvic cavity. The objectives of this paper are to explore aspects and possibilities of surgical
treatment of women who attempt to preserve fertility.
Keywords: cervix fibroma, vaginal myomectomy, leiomyoma

Introduction
Uterine fibroids are the most common tumours of uterus which develop in 20-40% of
reproductive age women, but cervical leiomyomas are less than 5% of all leiomyomas [1].
Congenital cervical anomalies and other benign or malign cervical lesions must be excluded
when a cervical tumour is identified [2, 3]. Patients generally have no symptoms; however, those
with such symptoms as severe pelvic pain, heavy uterine bleeding, or infertility may be candidates
for surgery. We present the case of a sessile cervical myoma in a 37-year-old woman who attempt
to preserve fertility.
Method
The article is a case report of a 37-year-old woman who presented in the emergency service
with intermittent pelvic pain, heavy menstrual bleeding, dyspareunia, bleeding after sexual contact
and menometrorrhagia. Following the clinical and paraclinical investigations, it has been
established the diagnosis of Leiomyoma of Uterine Cervix. The patient was admitted to the IInd
Department of Obstetrics and Gynaecology of the “Pius Branzeu” Emergency Clinical Hospital
from Timisoara for the specialized treatment.
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Results and discussions
The patient has a history of 4 vaginal births with a physiological evolution. Affirmative, the
patient had painful and abundant menstrual cycle with a duration of about 5 days. Routine
biochemical and haematological investigations were in normal limit.
The general clinical examination did not reveal any pathological changes, the patient presenting
a good general condition at the time of admission. Examination of the abdomen revealed a large
abdomen increased by volume through fatty panic, sensitive to palpation in the lower abdomen
area.
Speculum examination revealed a well delimited tumour, bleeding on certain portions (Fig. 1).
Bimanual examination estimated a normal uterine size, freely movable and anteverted. It was
notable for the presence of a firm mass fixed to the uterine cervix. Rectovaginal examination didn’t
detect any nodularity in the cul de sac.

Fig. 1. Cervical fibroid on examination with valves

Pelvic ultrasonography revealed an anteverted uterus with 130/65/50 mm, normal endometrial
thickness, on the uterine cervix a sessile vascularised tumour of 44,6/32,4 mm (Fig. 2).
The MR Imaging revealed a sessile tumour of 4,6/4/4 cm located anterior of the uterine cervix
up to 2 cm. The tumour appears as distinct hypointense masses on T2-weighted images and are
homogeneously enhanced. Characteristic high signal intensity on T1-weighted images suggests
red degeneration, which is caused by venous thrombosis. The MRI presumptive diagnosis was
Leiomyoma of Uterine Cervix.
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Fig. 2. Transvaginal ultrasound – the tumour of the uterine cervix

Because the patient attempt to preserve fertility, the surgical cure of the leiomyoma was decided
and vaginal myomectomy was performed. The extracted piece was sent to histopathological
examination. The particularity of the case was the sessile implantation of the tumour, so the
impossibility of resecting the formation by torsion.
The histopathological result was Submucosal fibroleiomyomatous nodule. After 2 months
postoperative the ultrasound (Fig. 3A) revealed a hyperechoic image of 1/0.3 cm. The uterus
cervix was normal on speculum examination (Fig. 3B).
Fig. 3. Postoperative status

A. Ultrasound aspect

B. Speculum examination

General differential considerations for a mass lesion in the uterine cervical region include:
prolapsed submucosal uterine leiomyoma, carcinoma, lymphoma or melanoma of the cervix. The
ultrasonography with Doppler can help the investigator to assess the local vascularisation
characteristics [4, 5].
Laparoscopic Myomectomy and Hysterectomy have been advocated over traditional
laparotomy for various benefits in case of uterine leiomyoma [6]. With the advances in
laparoscopic techniques, almost all uterine myomas in the uterine corpus can be treated using
112

Filodiritto Editore – Proceedings

©

laparoscopic myomectomy. However, the treatment of cervical myoma by laparoscopic operation
remains crucial. It is essential to establish techniques for safety in operative laparoscopy, for
different types of cervical myomas [7]. Compared to myomas that occur in the uterine corpus,
cervical myomas are closer to other organs such as the bladder, ureter, and rectum, and the
approach needs to be modified, as the organs that have to be considered differ depending on the
location of the myoma. Surgical difficulties associated with these cases are, poor access to the
operative field, difficulty in suturing the repairs, increased blood loss, and distortion of the
anatomy of the vital neighbouring structures in the pelvic cavity [8]. In our case report, the patient
attempt to preserve fertility, so the surgery was classic, vaginal myomectomy.
An electronic evidence of more cases can help to create a useful database which can be an
important instrument of teaching practical skills for young physicians and students [9, 10].
Pedunculated uterine myomas or submucosal cervical myomas may protrude through the
cervical canal and into the vagina and may become necrotic and occasionally infected due to
inadequate blood supply [11]. The complications of cervical leiomyomas include pressure effects
on the bladder or urethra, degenerative phenomena, intermenstrual bleeding, pain (pelvic
cramping), prolapse with infection and torsion [12]. Because our patient had a sessile tumour of 4
cm, she had no complication as infection or protruding tumour.
Since uterine fibroids are the most common benign tumour in women, it would be important to
study the risk factors that lead to this pathology. For example, hormonal imbalance and
environmental prenatal exposures to endocrine disrupting chemicals must be studied related in all
cases diagnosed with fibroids [13, 14]. Therefore, the study of the effects they could have on
reproductive health in women could be the basis for the development of prevention and treatment
strategies in the future.
Conclusion
Proper and timely management of cervical myomas increases the patient’s ability to obtain and
retain a pregnancy in the future, even the ability to give birth naturally. It is considered that this
benign tumour can be prevented, the main solutions remaining its detection through specific
investigations and intervention with medical or surgical treatment, when is necessary.
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Abstract
Congenital high airway obstruction syndrome represents a rare condition in which the fetal
glottis, larynx or both are blocked or, worse, absent. The incidence for this congenital anomaly is
rare and a few numbers of cases have been reported until now. The constant improvement of the
fetal prenatal screening, the techniques and the quality of the operators and the machines have
made the diagnosis easier and have reduced the time of the diagnosis starting with the early second
trimester. The consequence of the obstruction of the airway at this level is lethal for the fetus and
although, ex utero intrapartum procedure (EXIT) shows promises, the search for a cure is ongoing.
Keywords: CHAOS, laryngeal atresia, airway obstruction, EXIT

Introduction
Congenital high airway obstruction syndrome (CHAOS) is defined by agenesis of the glottis,
larynx, or both. The importance of this condition is given by the exceedingly poor prognosis that
without a treatment leads to certain early neonatal death. The exact incidence of this anomaly is
not truly known because of the high grade of mortality, but it seems that fewer than 50 cases were
reported since 1989, though some describe it 1 per 50.000 new-borns [1]. The pathology of this
condition, at a smaller level, consists of hyperplasia of the alveolar units which are filled with fluid
and, therefore, the entrapment of a large amount of fluid within the lungs [2]. The volume of the
fetal lungs becomes severely increased, they deform the thorax and reverse the normal convex
shape of the diaphragm and displace the last, more mobile, ribs laterally. [3] Soon, the heart is
pushed to the middle of the chest, squeezed to a 0-degree cardiac axis. Almost constantly, there is
ascites, pleural effusion, and hydrops. The diagnosis is quite easy, the lungs occupy the entire
thorax and are very bright compared to the echogenicity of the liver. The prognosis is fatal without
treatment, and the association with other anomalies is common. The most frequent nonchromosomal syndrome is Fraser’s syndrome, but it can also be part of Short rib polydactyly
syndrome, VATER/VACTERL association, Di George syndrome.
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Case History
An 18-year-old woman, gravida 1, parity 0 presented with uterine contractions and lower
abdominal pain. Her gestational age was 22 weeks and 4 days. Both she and her family had
unremarkable medical histories. Up to that point she was not evaluated by any medical practitioner
due to her commitment to the pregnancy.
The ultrasound examination showed bilateral enlarged lungs and hyperechoic lung tissue. The
heart was displaced, pushed to the middle of the thorax (Fig. 1a, b).

Fig. 1a (left side) Four chamber view of the fetal heart showing enlarged hyperechogenic lungs,
fetal heart trapped in the middle.
1b (right side) Post-mortem view of the left lung confirming the enlargement of the pulmonary tissue.

The convexity of the diaphragm was reversed, and the abdomen was filled with fluid (Fig. 2a,
b). The left kidney was small and the right one was absent, and the position of the hand was fixed
and during the entire scan (Fig. 3a, b).

Fig. 2a (left side) Sagittal sonographic view of the fetal thorax showing the reversed shape of the diaphragm, the
hyperechoic lung tissue compared to the liver and the presence of ascites.
2b (right side) Post-mortem caption of the fetal thorax confirming the reversed shape of the diaphragm, the middleplaced heart and the left lobe of the liver pushed to the right side.

The couple was referred to a genetics specialist and an amniocentesis procedure was performed.
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The micro-array performed came back negative and the poor prognosis was discussed with the
couple and they chose to remain committed to the pregnancy. Unfortunately, the labor started soon
and in 7 days she miscarried a female fetus that weighted 510 g. Post-mortem examination was
offered and accepted by the parents.
The post-mortem examination confirmed the enlarged lungs, therefore CHAOS, the absent
kidney but also revealed anomalies of the gastro-intestinal tract: the sigmoid colon was dilated
and the absence of the rectum, and there was an imperforated anus (Fig. 4a, b).

Fig. 3a (left side) Ultrasound view of the left hand, fixed threw out the scan.
3b (right side) Post-mortem caption of the left hand fixed in extension with overlapping fingers

Fig. 4a (left side) Post-mortem caption of the fetal back showing imperforate anus.
4b (right side) Post-mortem caption of the rectum showing the dilated sigmoid colon and agenesis of the rectum.

Discussions
Laryngeal atresia is considered the number one cause for congenital high airway obstruction
[1], followed by tracheal agenesis, subglottic stenosis or atresia, and laryngeal webs or cysts. The
underlying pathogenesis is not clearly known, but is described as a vascular injury that takes place
around the 10th week of gestation with the obstruction of the blood supply necessary for the
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development of the trachea/larynx [4]. The obstruction sets in motion a series of events
summarized by the accumulation of fluid in the lungs that become exceedingly enlarged. The
unstoppable expansion of the lung volume leads to an increased pressure over the heart function,
of the venous flow and the diaphragm. The consequence to that is the constant development of
ascites, pleural effusion and finally hydrops.
The sonographic diagnosis is quite easy in any section, but routinely best seen on the fourchamber view of the fetal heart. The findings are impressive due to the enlarged, invariable
bilateral hyperechoic lungs with the heart pushed in the middle, the loss of the normal convexity
of the diaphragm and ascites. Usually, the entrapped fluid dilates the bronchial tree and makes it
visible in contrast with the hiperechogenicity of the lungs. The coronal view of the thorax is useful
for a better picture of the expansion level of the lungs, the flattened or inverted diaphragm, the
distinctive bell-shape given by the lateral displacement of the lower, farely mobile ribs. Our case
had all the specific sonographic features, except for polyhydramnios that commonly appears,
according to the literature, due to the oesophageal obstruction by the enlargement of the lungs, but
if given the time, in association with the bowel obstruction, it’s likely to have developed.
The differential diagnosis is undertaken only for educational purpose, because CHAOS has
such a unique, unforgettable appearance. From the specific pulmonary lesions, the only one that
is bilateral is the microcystic solid form of congenital cystic adenomatoid malformation (CCAM)
type III, but the exceedingly large lung volume is not seen in CCAM type III, and, although, the
sonographic appearance resembles to bronchial atresia, the latter is, always, a unilateral lesion.
It’s useful to keep in mind as a differential diagnosis pulmonary sequestration that has its blood
supply from the descending aorta, so finding the feeding vessel clears the diagnosis.
Differentiation between laryngeal and tracheal atresia is not possible on ultrasound, so using
MRI to locate the obstruction should be the next step. Previously, the precise location or the degree
of obstruction, partial or total, were not so important for the outcome of the pregnancy, but now,
with the help of an early diagnosis and a multidisciplinary team an EXIT procedure can be
performed and a change for survival given. Also, it’s important to separate the intrinsic from
extrinsic causes of obstruction such as: cervical tumours, malformation of the lymphatic system
and vascular rings.
Usually, prognosis indicators are searched and used to analyse the outcome of the pregnancy
whenever there is an anomaly, but, in this case, given the mortality of this condition, it seems
useless. The risk of association with chromosomal anomalies is low, but, as in the case described,
the presence of other anomalies is frequent and increases the risk of non-chromosomal syndromes.
The most common genetic syndrome is Fraser’s, characterized by laryngeal atresia, cleft lip
and, or palate, microphthalmia, external ear anomalies and bilateral renal agenesis [5]. The only
change regarding the prognosis is in a worsening matter, given the fact that the condition is
autosomal recession transmitted with an 25% chance of recurrence. The most common associated
malformations are trachea-oesophageal fistula, duodenal atresia, hemivertebra, radial aplasia and
cardiac anomalies.
Until recently, the foetuses with this condition were condemned due to lack of appropriate fetal
techniques, but the new EXIT procedure (ex-utero intrapartum technique) remains the only
available therapeutical option [6, 7]. The purpose is to obtain a functional, therapeutic airway
during the delivery before the blood supply is stopped [8], so the timing of diagnosis, the time of
delivery becomes of great importance for the survival and development of the baby. In this
procedure, laryngoscope examination followed by tracheostomy is done after partial delivery of
the fetal head with the fetus still being attached to the placenta [9]. The other available treatment
option is intrauterine fetoscopy laser laryngotomy which is based on the concept of spontaneous
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antenatal improvement of some cases of CHAOS secondary to spontaneous perforation [8, 9]. For
the cases that undergo surgical treatment, either in utero or EXIT, MRI could be a required
investigation to assess the best option for each case. [10] More than ever, this is a time for an early
diagnosis of this condition and, with the help of MRI, clarify the location and the extension of the
obstruction. One of the most important and favourable factors for survival is the accurate selection
of the cases that could benefit from an intrauterine procedure before EXIT. Long term outcomes
and the quality of life of the survivors is still uncertain.
Conclusions
CHAOS is a severe, rare, congenital anomaly with an early neonatal mortality of 100% without
treatment. The real incidence and ethiology is not completely known, but some cases are part of
genetic conditions, such as Fraser’s syndrome that is autosomal recessive inheritance, with a 25%
risk of recurrence. The diagnosis is made quite easy, the sonographic appearance is unique due to
the impressive enlargement of the lungs. Not too long ago, the chance of survival soon after birth
was nil, but now, with the new EXIT procedure, there are at least 9 survivors reported in the
literature after the procedure [11] so, more than ever before, the prenatal diagnosis is vital. One of
the challenges after assuring the imminent survival of the neonate remains the reconstruction of
the atretic or obstructed part of the airway.
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Abstract
The incidence of cancer during pregnancy is considered a rare event up to 0,07-0,1% of all
malignant tumours [1], but with the rising of maternal age the number of the pregnant women
affected by cancer is growing. Cervical cancer is the most frequent gynaecological tumour
diagnosed in pregnant women the types of tumours that occur are the same common tumours that
appear in females during reproductive age: cervical cancer, breast tumours, lung cancer,
leukaemia, malignant melanoma. [2, 3, 4]
Cancer is detected in 1/1000. Women. Among those, cervical cancer is the most often cancer
during pregnancy, occurring in 0.8 to 1.5 cases per 10,000 births one half of them being diagnosed
prenatally [5]. Hodgkin disease is found in 1:1000-6000 cases and melanoma in 2.6:1000 cases.
Pap test, part of standard pregnancy care can detect cervical cancer and a routine ultrasound
can detect an ovarian cancer. Often the diagnosis is delayed because of the pregnancy symptoms
[6].
There are cases in which the type of cancer is demanding chemotherapy and there is poor
evidence on this case.
Cancer during pregnancy causes ethical and therapeutic challenges, the physician being needed
to maintain and regard the wellbeing of the fetus and the maternal prognosis [7]. Because of the
lack of exact data’s regarding initiation, dosage the risk of damage cannot be optimum [8].
Physiological changes during pregnancy can affect drug effect especially in second and third
trimester, and chemosensitivity of cancer cells ios defined for some anticancer drugs.
The purpose of this paper is to describe the impact of anticancer therapy as in short- and longterm effect when administered in pregnant women with malignant disease.
Keywords: pregnancy, cancer, surgery, multidisciplinary

Introduction
Signs and symptoms that commonly occur in cancer may overlap and be hidden by
physiological changes specific to pregnancy. There are many procedures that can be used and not
harm the fetus. Among those laparoscopic surgery or laparotomy may be safely performed using
prophylactic tocolytics cervical coisation requires vaginal length measurement top revent cervical
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incompetence [9]. Patients receiving antenatal chemotherapy must be monitored 2-4 weekly using
ultrasounds assessing interval growth, amniotic fluid and cervical length [10].
Staging and treatment should be standard. Chemotherapy should be delayed during the first
trimester (14 up to 35 weeks) and radiation therapy is recommended in the postpartum period.
Birth may be considered when immediate treatment is required. Future pregnancies do not
increase the risk of malignancy recurrence, but subsequent pregnancy rates are lower, depending
on the type of cancer.
The incidence of cancer during pregnancy is considered a rare event up to 0,07-0,1% of all
malignant tumours [1], but with the rising of maternal age the number of the pregnant women
affected by cancer is growing. The term “gestational cancer” includes cancer diagnosed during
pregnancy and during the first year postpartum according to several studies.
The types of tumours that occur are the same common tumours that appear in females during
reproductive age: cervical cancer, breast tumours, ovarian cancer, lung cancer, leukaemia,
malignant melanoma [2, 3, 4].
Among cancers, cervical cancer 1.4-4.6/100000 cases, ovarian cancer 0.2-3.8/100000 cases,
breast cancer during pregnancy, occurred in 1-3 per 3000-10.000 cases, and vaginal cancer in 0.10.5/100000 cases data available in Annals of Oncology online. The risk is lower compared to nonpregnant women. Vulvar neoplasia during pregnancy is rare in corelation with its low incidence
before 40-45 years [4, 11, 12, 13, 14, 15, 16, 17]. Hodgkin disease is found in 1:1000-6000 cases
and melanoma in 2.6:1000 cases. Pap test, part of standard pregnancy care can detect cervical
cancer and a routine ultrasound can detect an ovarian cancer. Often the diagnosis is delayed
because of the pregnancy symptoms [6]. There are cases in which the type of cancer is demanding
chemotherapy and there is poor evidence on this case.
Cancer during pregnancy causes ethical and therapeutic challenges, the physician being needed
to maintain the well-being of the fetus and the maternal prognosis [7]. Cancers treatment during
pregnancy requires multidisciplinary approach, optimization of the treatment considering the fetal
wellbeing. It is highly important to assess precisely the gestational age and the structural
development of the fetus and placenta. Foils acid supplements and nutritional counselling is
important to reduce maternal-fetal risk. Because of the lack of exact data’s regarding initiation,
dosage, the risk of damage cannot be optimum [8]. Physiological changes during pregnancy can
affect drug effect especially in second and third trimester, and chemosensitivity of cancer cells is
defined for some anticancer drugs.
CT scan is not recommended and should be used only if strictly necessary using iv contrast.
Fetal exposure is linked to the proper use of the abdominal shield and the quality of the
machine. CT comes as a second choice after MRI. Adverse effects depend on the radiotracer, dose
and fetus weight [18]. Ionizing radiation should have clear indication and clinical benefit. A study
reports that gadolinium-enhanced MRI does not induce congenital anomalies but it was associated
with other pathological changes in the offspring as rheumatologic, inflammatory or infiltrative
skin conditions and even stillbirth or neonatal death [18] and therefore the use of gadolinium for
imaging in MRI is not recommended during pregnancy. A recent study suggests that WBDWI/MRI (whole-body diffusion-weighted MRI) could replace F-FDG-PET/CT. It reports equal
efficacy in the metastasis detection (nodal and distant metastasis) [19] and no adverse effects
regarding the fetus. WB-DWI/MRI could be used for staging and for therapeutic response
evaluation in pregnant women diagnosed with cancer [20]. Surgery can be performed in any
trimester but it is preferred in early second trimester due the size of uterus and the decreased risk
of miscarriage [21].
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Cytotoxic chemotherapy Most chemotherapeutic agents have low molecular weight and cross
the placenta and are known/suspected teratogens. The timing of exposure to antineoplastic drugs
determines the severity of the fetal injury [22], determining a risk of major malformations up to
10%-20% [23].
Chemotherapeutic insult can interfere with the processes of implantation causing miscarriage
and spontaneous abortion. If the embryo survives (all-or-nothing period; undifferentiated and
totipotent cells), it is expected to develop normally. We must pay attention during organogenesis
because of the rapid differentiation that causes increased vulnerability and a risk of major
malformation up to 14% [24].
There are organs and systems that maintain to be vulnerable until the end of the first trimester:
the eyes, genitals, hematopoietic and central nervous system. During the 2nd and the 3rd trimester
chemotherapy can interfere with organ maturation process and determine malformation (3%
comparable with the general population) [24], IUGR-intrauterine growth restriction, preterm labor
or low birth weight [25].
If initiation of chemotherapy is absolutely necessary pregnancy termination must be considered
along with the proper advice on the risk of tetatogenity in case the mother refuses [25, 26, 27].
Pharmacokinetics of the drugs can be modified due to the hypervolemia, enhanced
renal/hepatic elimination and reduced albumin levels but current recommendation is to use the
same doses (dose/m2 or dose/kg2) as in general population paying attention to dosage due to the
weight oscillations [25, 26].
Chemotherapy should be stopped 3 weeks before delivery or after 35 weeks of gestation and
therefore weekly regimes should be used [28].
After 14 weeks of gestation, administration of a number of anticancer drugs is available
including taxanes, platinum agents, anthracyclines, etoposide and bleomycin. For example, in
cervical cancer the regime used is paclitaxel/carboplatin weekly or 3-weekly. Carboplatin is used
except germ cell cancers that require cisplatin. Etoposide is used in combination with cisplatin and
considered to be safe but documented on few cases [29, 30, 31, 32].
Methotrexate, dacarbazine, cyclophosphamide and cytarabine have a higher teratogenic
potential [24, 26, 28]. Tamoxifen is associated with birth defects 1up to 2,6% but the evidence is
limited and patients should be counselled about the use and not postpone the treatment [33].
Studies of long-term follow-up of individuals exposed to intrauterine chemotherapy report
good outcome regarding growth and development: Sokal et al., 1960, Reynoso-1960, Nulman et
al., 2001, Aviles et al., 2001, Amant et al., 2012 [34, 35, 36, 37, 38].
Molecularly targeted agents are more and more used in modern oncology practice. The
available evidences report neonatal B cell depletion, oligohydramnios, pre-eclampsia, abortion,
stillbirths, premature delivery and a high incidence of infant mortality. The most used targeted
immunotherapies are: imatinib, rituximab, transtuzumab, lapatinib, bevacizumab, ipilimumab and
PD-1/PD-L1 inhibitors.
Immunotherapy immunomodulatory pathways are involved in developing immune tolerance to
the presence of a fetus [39]. Inhibition of PD-1/PD-L1, CTLA-4 could trigger an immune response
against the fetus so drugs that inhibit these checkpoints can cross the placenta and therefore be
toxic for the fetus [40]. In animal models it determined abortion, premature delivery, stillbirths,
infant mortality particularly if used in 3rd trimester but no malformations were cited. Doses that
were used were much higher than therapeutically and because of the lack of human trials these
drugs are not recommended during pregnancy [40, 41, 42].
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Support medications
Bisphosphonates are not recommended during pregnancy because it diminishes calcium levels
in maternal blood and therefore reduce the calcium delivered towards the fetus determining
skeletal malformations and low birth weight [43, 44, 45], but can also affect uterine contraction
pattern [46].
GSC-F can cross the placenta but these drugs were used with good safety data’s in cases of
severe neutropenia [47].
Radiation therapy effect include malformation, fetal death, growth restriction or carcinogenic
effects gestational age and dose related. For pelvic cancers there is no role of RT during pregnancy
therapeutic starting from the first fraction, will lead to fetal death and after successful cancer
treatment the probability of a new pregnancy decreases.
Conclusions
Delivery should be induced before 37 weeks to avoid morbities and prematurity sequelae. For
most cervical and vulvar cancers C section is indicated combined or not with simple or radical
hysterectomy using locoregional anaesthesia with careful examination of the placenta.
Lymphnodes dissection can be performed after delivery by a gynaecological oncologist to
minimize bleeding.
Signs and symptoms that commonly occur in cancer may overlap and be hidden by
physiological changes specific to pregnancy. Cancers treatment during pregnancy requires
multidisciplinary approach, optimization of the treatment considering the fetal wellbeing. [48, 49]
MRI is preferred to reduce fetal radiation exposure. Surgery should not be postponed and it can
be performed anytime during pregnancy. Iatrogenic prematurity for maternal benefit is the most
common complication.
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Abstract
Pregnancy-associated cervical cancer is a challenging and difficult topic in modern oncogynaecology, which emphasizes the importance of professional experience and the establishment
of a multidisciplinary team. Complicated pregnancy with cervical cancer refers to cervical cancer
diagnosed during current pregnancy, but also in the first 6-12 months postpartum [1]. The
incidence of cervical cancer in pregnant women is low: 1-3% of patients diagnosed with cervical
cancer, but it is increasing recently, being age related. Cervical cancer is one of the most common
cancers in pregnancy 71.6%, followed by ovarian cancer 7% [1-3].
Keywords: cervical cancer, multidisciplinary team, pregnancy

Introduction
Cervical cancer is the fourth most commonly diagnosed cancer and the second cause of cancer
death among females. The estimated incidence is 570,000 new cases in 2018 and the second cause
of exitus due to cancer and the only gynaecological cancer staged clinically according to the
International Federation of Gynaecology and Obstetrics classification system. The Danish registry
revealed a rise regarding the cases of cancer associated with pregnancy from 5.4% to 8.3% over a
30‐year period. An Australian study reported 1798 cancers, 499 during pregnancy and 1299 in the
postpartum period, giving an incidence of 137.3/100.000 pregnancies. age explained only a 14%
increase in incidence. The overall prognosis is good and regarding all these facts the treatment
programmes are curative. Its occurrence during pregnancy has an incidence of approx. 1,20010,000 pregnancies, one half of them being diagnosed prenatally.[4]
For cervical intraepithelial neoplasia (CIN), reported incidence rates vary between 1.30 and 2.7
per 1000 pregnancies. Almost 2/3 of cervical cancer are diagnosed during the first two trimesters
and are early stages. The standardization of treatment is complex and challenging due to rarity of
this association. Guideline up to 2012 are based on expert opinions and small trials. [5, 6, 7]
Amant, Hunter, Morice et al., published clinical guidelines trying to reach a consensus on
treatment during pregnancy. It is a necessary to have a multidisciplinary team due to the lack of
consensus and the absence of large cohort studies and randomised controlled trials and take into
consideration the histological subtype, the stage, nodal status, gestational age, the patient’s choice
and any other obstetrical complications. Nowadays pregnancy preservation and options of
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treatment during pregnancy are common. The purpose of this paper its o gathers treatment
guidelines and data’s regarding cervical neoplasia during pregnancy [8, 9-12].
There are many controversial studies about the susceptibility of an onset or progression of
cervical cancer during pregnancy. The level of oestrogen, progesterone and human chorionic
gonadotropin in pregnant women is correlated with an increased risk of infection with high risk
HPV. Also, increased blood and lymph circulation in the genital organs, decreased immunity and
dilatation of the cervix are factors that can accelerate the process of metastasis. [13, 14].
Diagnosis
CLINICAL
In most cases, patients with stage I cervical cancer are asymptomatic. The most common
clinical manifestations are haemorrhage, yellow-smelly discharge, postcoital or spontaneous
secretions. Rarely, patients describe pelvic pain. In advanced stages, haematuria, low back pain,
intestinal transit disorders may occur [5, 15, 16].
CITOLOGY
The pathologist must be informed that the specimen belongs to a pregnant patient. There are
some data that show that 1.2% of patients with abnormal cytology have cervical cancer [17, 18].
COLPOSCOPY
Extensive professional experience is required for this assessment, due to the physiological
changes that occur in pregnancy and it is very important for the physician performing the
colposcopy to be familiar with this kind of specimens.
IMAGING
1. MRI is useful for determining tumour size, stromal invasion, vaginal and parametric
invasion, but also lymph node invasion
2. Echography
Some studies (Epstein et al., 2013, Fischerova et al., 2008) have demonstrated diagnostic
accuracy comparable to MRI of transvaginal and transrectal ultrasound.
3. CT
The radiation dose should be kept to a minimum during pregnancy and a fetal risk vs. maternal
benefit assessment should be performed. However, it is useful in diagnosing lung or pleural
metastases.
4. PET-CT
Because of potential risks of fetal loss, teratogenicity, intrauterine fetal growth restriction and
carcinogenesis, PET-CT with an 18F-2-fluoro-2-deoxy-D-glucose injection (FDG) is generally
contraindicated in the pregnant patient. Medical physicists, radiologists and nuclear medicine
physicians may be consulted to analyse the potential case and consult with a pregnant patient
before or after a PET-CT examination [19-22].
5. Tumour Markers
Two large studies reported an increase of the value of SCC (squamous cell cancer antigen) in
the third trimester, but many studies are still ongoing.
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BIOPSY
In pregnant patients, the sensitivity and specificity of biopsies in relation to the final diagnosis
are 83.7% and 95.9%, respectively. In the case of cervical biopsies performed during pregnancy,
the risk of bleeding and effective haemostasis is only 1-3%. Other complications such as early
labor or premature rupture of membranes are very rare. Conization is usually postponed
postpartum because of the frequent complications: haemorrhage (5% in the first 2 trimesters of
pregnancy, 10% in the 3rd trimester), abortion (25%), early labor (12%), infection (2%) [13, 14,
23-26].
TREATMENT
Cervical cancer during pregnancy causes therapeutic and ethical dilemmas. The therapeutical
approach depends on the gestational age at the time of the diagnosis, disease staging, size of the
lesion and the patient's wish to maintain pregnancy and fertility [15, 27].
The most frequent histopathological type of cervical carcinoma found during pregnancy is
squamous cell type (responsible for 80% of the lesions), followed by adenocarcinoma. These
proportions are similar to those observed among non-pregnant women. According to FIGO, the
stage distribution at the time of diagnosis shows that 70 to 80% of pregnant women with cervical
cancer are in stage I, 11 to 20% in stage II, 3 to 8% in stage III and 0 to 3% in stage IV [1, 28, 29].
Precursor Lesions
Progression of precursor lesions to invasive cancer is very rare 0-0.4%. Colposcopy and
cervical biopsy can be performed safely during pregnancy. Endocervical curettage is
contraindicated. Physiological changes of the cervix in pregnancy – increased vascularity,
hypertrophy, hyperplasia of the endocervical glands – can mimic CIN so colposcopy should be
performed by experienced doctors. Aria Stella Phenomenon, changes in trophoblastic cells, can
lead to false positive HSIL results if the pathologist is not informed about the pregnant status of
the patient [30, 31].
ASC US și LSIL
The risk of progressing to CIN 2-3 postpartum is 3.7%. Colposcopy can be delayed up to 6
months postpartum.
HSIL
Colposcopy and cervix biopsy are recommended. If the colposcopist certifies the absence of
the invasion/the result of the biopsy is CIN 2-3, cytology and colposcopy are performed every 12
weeks to monitor the progression. Spontaneous regression of CIN 2-3 lesions is common: 48-70%.
Invasive lesions
In the case of pregnant women with cervical in situ carcinoma, diagnosed using cervical biopsy
the doctor may postpone treatment after birth. Delaying therapy for several months does not
significantly change the prognosis of the disease (in situ carcinoma). Patients with carcinoma in
situ – the doctor may indicate vaginal birth, in the absence of obstetric indications for caesarean
section. The presence of cervical in situ carcinoma does not present additional risks for the
mother/fetus during vaginal birth [32, 33].
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First trimester
Stage IA2 (T1a2) and IIA (T2a1-2)
The doctor must indicate the surgical treatment: Radical hysterectomy (with the product of
conception in utero) with pelvic lymphadenectomy. The size of the pregnant uterus in the first
trimester does not make it difficult to perform a hysterectomy.
Young patients with early cervical cancer may opt for HRLP and avoid radiation therapy. This
prevents post-radiotherapy fibrosis and preserves ovarian function. Vaginal radical trachelectomy
with pelvic lymphadenectomy, with pregnancy preservation, can be considered an option in
selected cases. Imaging of suspect lymph nodes can be verified histopathologically before 24
weeks of pregnancy, preferably by a minimally invasive MRI method.
Stage IIB (T2b) and III (T3a-b, IIIC)
The doctor must indicate the medical therapeutic abortion as the initial stage of treatment. In
stages IIB and III the treatment consists of radiotherapy (RTE + intracavitary) and chemotherapy.
Radiotherapy induces the death of the conception product and it is considered unethical to apply
it with the conception product in utero. [27, 34]
Second trimester
The doctor must take into account the mother’s desire in the therapeutic decision.
The second trimester of pregnancy is the most difficult period in terms of making a therapeutic
decision. The physician must obtain the patient’s informed consent before applying the treatment.
Postponement of birth and cancer therapy with a few weeks (until fetal viability) does not seem
to affect the prognosis. In stages IA2-IIA (T1a2 – T2a1-2) in which the patient chooses to
terminate the pregnancy the doctor must indicate HRLP.
In stages IA2-IIA (T1a2 – T2a1-2) in which the patient chooses to maintain the pregnancy until
fetal viability is reached, the doctor must indicate the completion of the pregnancy by caesarean
section at 32-34 weeks of gestation (ultrasound documentation of pregnancy is important)
followed by HRLP. In stages IIB-III (T2b – T3a-b) in which the patient chooses to terminate the
pregnancy, the doctor must indicate fetal evacuation, followed by chemoradiotherapy. In stages
IIB-III (T2b – T3a-b) in which the patient chooses to maintain the course of pregnancy until fetal
viability is reached, the doctor must indicate the completion of the pregnancy by caesarean section
at 32-34 weeks of amenorrhea followed by chemoradiotherapy.
Third trimester
In stage IA1 (T1a1) the doctor must practice a cervical conization at 6 weeks: after the natural
birth (at term) OR after the caesarean section (imposed by obstetric conditions)
For stages IA2, IB-IIA (T1a2, T1b-T2a), the doctor must practice HRLP following caesarean
section. In stages IIB-IIIB, IIIC the doctor must perform a caesarean section and then direct the
patient to the oncology service for chemoradiotherapy [35, 36].
Prognosis
There are some studies on precursor lesions for cervical carcinoma diagnosed during pregnancy
that have reported that 10 up to 70% regress and disappear after delivery, while 25 up to 47%
persist and 3 up to 30% progress. Monitoring the patient and the progression of the lesion during
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pregnancy is required, and the doctor must consider definitive treatment after childbirth [11, 13,
25, 28, 34].
After a quick review of the literature we discover that pregnant women with invasive cervical
carcinoma have a better prognosis than non-pregnant women do. Such findings have been
correlated with the larger number of diagnoses during the early stages of pregnancy [5, 7, 10,18].
The maternal prognosis does not seem to be affected in cases of a diagnosis made after 16
weeks of pregnancy with postponement of treatment in order to wait for fetal pulmonary maturity.
The rate of recurrence in these cases is similar to those observed among non-pregnant women
[4, 15, 11].
The fetal prognosis is influenced by the type of treatment and by the timing since neonatal
morbidity and mortality are related to prematurity. In addition, the fetal prognosis also depends on
intrauterine exposure to cytotoxic drugs, thus demonstrating the importance of adequate prenatal
and perinatal care provided by doctors with experience in such cases in a high-risk unit [5, 10, 32].
Conclusion
Pregnancy is an excellent opportunity for detection of preneoplastic lesions and tumours in the
early stages. Progression of precursor lesions to invasive cancer is very rare 0-0.4%. Colposcopy
and cervical biopsy can be performed safely during pregnancy. Colposcopy can also rule out or
confirm the presence of microinvasion or invasion. Endocervical curettage is contraindicated.
Conization is usually postponed postpartum because complications occur frequently.
Precursor lesions for cervical carcinoma and in situ carcinoma should be monitored during
pregnancy and re-evaluated after delivery.
For microinvasive carcinoma, there are no reports in the literature regarding the best approach
or the time for treatment and type of delivery.
Patient treatment is a priority in cases of invasive carcinoma detected up to the 12th week of
pregnancy. When the disease is found in the second trimester, it is possible to wait until fetal
pulmonary maturity. Many recent studies have indicated the use of chemotherapy in order to
stabilize the disease until the time of delivery, which should preferentially be by caesarean section.
[36, 37]
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Abstract
Introduction
Ossification of the foetal skull is of membranous type and is completed late after birth. Presence
of spaces between bones allow brain growth and foetal head moulding during birth. Premature
closure of the sutures is known as craniosynostosis, conditions that ca be detected prenatally by
ultrasound or combination of ultrasound MRI, foetal CT.
Material and methods
A retrospective observational study was performed on the second trimester anomaly scans
performed between 2017-2019 in Bucur Maternity. Ultrasound parameters that we assessed were:
head shape, skull ossification, sutures appearance and size of the head including Cephalic Index.
All measurements were performed in standard axial section of the foetal head according to the
guidelines.
Results
From the 4583-anomaly scan performed 28 suspected CNS were identified based on abnormal
shape of the head or abnormal cephalic index. After re-evaluation 21 were retained and in two
cases termination of pregnancy was performed for Apert syndrome and achondroplasia. After birth
only one case of Crouzon syndrome required dedicated management. The most frequent CNS
confirmed postpartum were mainly nonsyndromic (dolichocephalic).
Conclusion
Craniosynostosis are rare but potentially severe congenital anomalies that can be recognised
prenatally. Prenatal diagnosis can be difficult mainly in nonsyndromic cases. The main goal of
prenatal diagnosis of craniosynostosis is to as warn about perinatal complications and allow proper
counselling of the couple.
Keywords: craniosynostosis, prenatal diagnosis, cephalic index, ultrasound anomaly

Introduction
Foetal skulls recognise a membranous type ossification with the conjunctive tissue present and
separating between two bony fronts for a long time during foetal and neonatal life. Proliferate and
differentiate into osteocytes. Those spaces are defined as fontanels and sutures [1]. The main
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cranium sutures are: sagittal, coronal, metopic, lambdoid. The main fontanels are: anterior fontanel
(bregma), posterior (lambdoid), sphenoidal and mastoid fontanels.
Presence of those spaces are important allowing cranium moulding during birth and cerebral
normal growth during pregnancy. Fontanels remain opened until postnatal life allowing skull and
brain development. [2].
Craniosynostosis (CNS) are defined as premature ossification and closure of the sutures and
fontanels. The incidence account for 1/2000-1/5000 births and are producing important
consequences- cranium deformities, hydrocephaly, superior airways obstruction, hear and speech
impairment, neuro-behaviour delay. [3].
Depending on the association with other structural anomalies, craniosynostosis can be
syndrome (20%) or non-syndromic (80%). [3]. The process of growth, suture overlap, and
ultimately fusion is tightly regulated by a variety of genes, including several in the fibroblast
growth factor receptor (FGFR1, 2, 3) family involved also in other skeletal development
processes. In this respect, the nonsyndromic craniosynostosis recognise rarely genetic causes or
can be produced by de novo mutation. [4].
Material and method
The aim of the study was to assess the prenatal diagnosis accuracy of foetal craniosynostosis.
We performed a retrospective observational cohort study between Jan 2017-dec 2019 in Bucur
Maternity. All pregnancies that were scanned in the second trimester for structural anomalies were
included.
The scans were performed on different ultrasound equipment Mindray, GE Voluson E8, E10,
with Trans abdominal probe 3, 5 MHz.
We analysed retrospectively the shape of the head, calvarium ossification, sutures appearance
and size of the head including Cephalic Index (defined as the ration between parietal diameter
BPD and occipitofrontal diameter OFD). Standard axial section of the foetal head (transventricular, trans-thalamic) were used for measurements according to the guidelines. [5] We
evaluated also other parameters as inner and outer orbital distance (IOD and OOD) as routine
evaluation but included in the study whenever anomalies were suspected. The charts used for
comparison of the parameters were published by Chitty. [6]
Demographic parameters retained were: patient’s age, gestational age, parity. Whenever
suspected anomalies were found detailed analyse of the foetal morphology was performed
Presence of structural anomalies others than cranium anomalies were noted and in case of
syndrome anomalies, we recommended genetic testing (amniocentesis with karyotype).
Pregnancies with abnormal cranium or parameters were scheduled for follow up in the third
trimester, pregnancy outcome and confirmation of the craniosynostosis was noted.
Results
From a total of 4583 anomaly scan performed in the mentioned period 28 patients with
suspected CNS were identified. 19 of them based on abnormal shape of the head (8
dolichocephalic, 6 brachycephalic, 5 skull deformation).
Main patient’s age was 29 years old. Mean GA at time of diagnosis was 23+5 weeks. 22 of the
patients (78.5%) were primipara.
All patients were re-examined according to the significance of the findings and 21 were retained
as true suspect CNS. In one case achondroplasia was diagnosed and karyotype confirmed FGFR2
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mutation. In one case Apert syndrome was diagnosed based on hands anomalies. Both patients
underwent TOP and the anomalies were confirmed by forensic examination.
From the rest of 19 remained patients after birth we could confirm one Crouzon syndrome
which required ICU transfer for superior airways obstruction. In 4 cases the babies had
dolichocephalic and in 2 brachycephalic as isolated CNS association. We lost of follow up 8
patients but did not diagnosed at birth prenatally unsuspected craniosynostosis.
Fig. 1. Abnormal skull shape in achondroplasia with premature coronal suture closure

Fig. 2. Scaphocephaly – notice the CI of 63
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Fig. 3. Abnormal shape of the foetal head in Crouzon syndrome in late second trimester – note the normal CI
and borderline ventriculomegaly

Fig. 4. Apert syndrome – note the important angulation of the coronal suture and important brain shadowing

Discussion
Craniosynostosis in our experience is a very rare occurrence (1/1000 births) as prenatal
diagnosis in concordance to the literature results 3 to 5/10000 [1, 5]. The explanation can be related
to the difficult prenatal diagnosis and late onset of the symptoms, usually as a late second trimester
or third trimester diagnosis. The real incidence of the craniosynostosis in our country is not known
since there is no national malformation register. [7]
Diagnosis of the craniosynostosis prenatally is often difficult there is no universal marker and
relying on a unique sign is impossible.
The main trigger sign of the CNS was in our study the abnormal shape of the cranium mainly
the deformity of some parts (at the level of coronal suture, metopic temporal bones). We found
that the most affected suture was the sagittal one which induced a dolichocephalic cranium shape.
Other studies (Bennis, Harada) also found that the most common affected suture is the sagittal,
followed by the coronal [5].
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One of the most important markers of the premature closure of the sagittal or coronal sutures
is the Cephalic index with normal ranges between 75 and 85. In all our cases of dolichocephaly
CI was below 70 and confirmed the findings of other studies including the fact that in some types
CI is not altered (such trigonocephaly or some late Apert syndrome) [8].
Since sutures and fontanels are “windows” through which we can isolate the cerebral structures,
and visualise important landmarks as falx cerebri, lateral ventricles, cavum septum pellucidi,
thalami etc., premature closure of the foetal skull will make difficult the scan. This observation
was made by Krajden Haraz who proposed a novel sign for craniosynostosis “brain shadowing”
[9]. In our study we found that sign very useful but we must admit that not always we recognised
it as a trigger for CNS.
3D examination of foetal cranium proved valuable as a third stage strategy to routine
measurement but it is feasible for screening due to the fact that is time-consuming, requires high
operator skills and appropriate equipment as many studies indicate. [8] In our experience the 3D
examination of foetal skull was not possible in all cases mainly due to unfavourable condition
such anterior position if the foetal spine, thick maternal wall, reduced amniotic fluid.
The low incidence of the CNS in our series didn’t allow a proper conclusion toward the
syndrome vs nonsyndromic ratio. The nonsyndromic cases were isolated scaphocephaly’s or
brachycephalic with good postnatal outcome. As the sagittal suture is the most frequent affected
by SNC also other authors reported scaphocephaly as leading the incidence in nonsyndromic CNS
[3].
As an overall performance of US in CNS’s prenatal diagnosis, there are different reports in the
literature. In a study conducted over 6 years Harada reported 110 suspected cases from which only
41 were confirmed, with a rate of detection of 61%. The relative high detection rate was attained
either only by US or the combination of US and further imaging modalities including MRI and/or
3D-CT. [10]. In our study we had a very high rate of false positive reports of CNS, only ¼ being
actually confirmed. This was due to lack of specific signs and pitfalls of examination in poor
condition as maternal obesity or too much pressure applied on the foetal skull, or familial condition
of the foetal cranium shape (i.e., brachycephalic).
Another source of misdiagnosis is the late appearance of some syndromes (i.e. Apert syndrome
can show the typically aspect late in pregnancy) or lack of trigger associated condition. [11]
Associated anomalies are frequent in syndrome CNS as Apert, Crouzon, Pffeifer, SaethreChotzen Syndrome etc. The most encountered are skeletal, syndactyly, mitten hands,
ventriculomegaly, hypertelorism, exophthalmia, shallow orbits, midface hypoplasia, palate clefts,
typical facial appearance [11]. We found association in syndromic cases (mitten hands in Apert
syndrome case, exophthalmic face, ventriculomegaly and midface hypoplasia in Crouzon, and
skeletal anomalies in achondroplasia).
Regarding to the evolution of foetuses with craniosynostosis the potential complication is
related to associated condition. The most frequent is related to the foetal growth restriction and
requires appropriate evaluation in order to establish the delivery timing. [12] Ultrasound is also in
this situation the most useful toll either as many authors demonstrated. [13, 14].
The pregnancy outcome differs according to the type of craniosynostosis. In the syndrome type
when multiple association are present the couples could request pregnancy termination (TOP). In
Romania foetal anomalies as a reason for TOP is not properly regulated, since the only legal
provisions are in found in the Criminal Code. Late onset and late diagnosis of the craniosynostosis
is another issue whenever TOP is involved but on the other side can lead to legal litigation for
missed prenatal diagnosis. [15]
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Whenever the parents choose to continue pregnancy a proper counselling in multidisciplinary
approach ins mandatory mainly for the appropriate surgical management of the baby. An
integrated electronic web in order to facilitate the communication between different specialist can
be of paramount importance in this situation in our country since the surgical facilities are not
available in all tertiary centers. [16]
Our study has several limitations: reduced number of cases identified, loss of follow up for
some suspected craniosynostosis and lack of genetic tests in all cases due to resource scarcity.
Also inexperienced physicians can miss the diagnosis in subtle anomalies overlooked in the
second trimester especially when isolated. We must take in account also that CNS is an evolving
condition that can worsen throughout pregnancy. That’s why in case of doubt or minor signs the
patient must be followed in the third trimester. [17] The prenatal diagnosis of such condition is of
paramount importance since in some cases the babies need prompt surgery or appropriate
management in order to relive superior airway obstruction.
Conclusion
Craniosynostosis are rare but sometime severe congenital anomalies that can be recognised
prenatally. Although there is no unique ultrasound marker appropriate and serial examination of
the foetal cranium can trigger the diagnosis. The diagnosis can be difficult in nonsyndromic cases
but cephalic index, brain shadowing, skull abnormal shape or 3D abnormal appearance lead to a
proper identification of premature suture closure. The main goal of prenatal diagnosis of
craniosynostosis is to detect syndromic cases warn about perinatal complications and allow proper
counselling of the couple.
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Abstract
Introduction
The early diagnosis of congenital heart anomalies represents another challenge in the obstetric
practice. The hypoplastic left heart syndrome (HLHS) has a frequency of 2.8% among congenital
heart anomalies and is found in only 0,226% of new-borns. The anomaly is severe, duct dependent,
associates a small or non-existent left ventricle, reduced contractility, sometimes with endocardial
fibroelastosis, mitral valve disfunction or atresia and/or aortic valve stenosis or atresia. The
ascending aorta and the aortic arch are highly narrowed and retrograde blood flow is observed in
the aortic arch. HLHS recognizes reconstructive surgical techniques with a success rate of over
85% and a survival at 6 years of age of over 64%.
Materials and method
The images recorded at routine ultrasound evaluations in cases of HLHS were retrospectively
followed-up. The purpose of the study was to identify any structural or hemodynamic anomalies
that could have been identified during standard ultrasound sections at the first trimester screening
and/or the reassessment of the heart at 18 weeks.
Results and discussion
Only two cases of HLHS were detected in the routine examination in the second trimester (2022 weeks). In both cases, correct standard ultrasound images were recorded, both at the first
trimester screening and the 18th week reassessment. In both cases, the diagnosis was made on the
standard 4-room section. The cause in one case was mitral atresia and the other one, aortic stenosis,
confirmed by the anatomo-pathological examination of the parts, in both cases the parents
requesting the termination of pregnancy.
Conclusions
HLHS is a rare but severe anomaly, whose diagnosis cannot be determined earlier than the time
of screening in the second trimester. Although it can be operated with an acceptable success rate,
parents usually request the termination of pregnancy.
Keywords: hypoplastic left heart syndrome, mitral atresia, aortic stenosis

Introduction
Hypoplastic left heart syndrome (HLHS) is represented by a wide array of cardiac
malformations, which manifest as a severe underdevelopment of the left heart-aorta complex,
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consisting of aortic and/or mitral valve atresia, stenosis, or hypoplasia with marked hypoplasia or
absence of the left ventricle (LV), and hypoplasia of the ascending aorta and the aortic arch [1].
If left untreated, the condition is lethal due to the fact that the left heart structures are incapable
of sustaining systemic blood flow.
In this study we aim to assess the rate of HLHS diagnosis during the first and second trimester
ultrasound screening scans in the experience of the Bucur Maternity.
Materials and Method
The purpose of the study was to identify any structural or hemodynamic anomalies that could
have been identified during standard ultrasound sections at the first trimester screening and/or the
reassessment of the heart at 18 weeks. A retrospective observational cohort study was performed
between January 2017 and December 2019 at the Bucur Maternity. All pregnancies that were
examined for structural anomalies were included. The images recorded at routine ultrasound
evaluations in cases of HLHS were retrospectively followed-up.
The scans were performed on different ultrasound equipment: Mindray, GE Voluson E8, E10,
with a 3,5 MHz trans-abdominal probe.
We obtained standard ultrasound images according to guidelines with a 4-chamber view,
respectively a 3-vessel view of the fetal heart. Typical HLHS anomalies, such as hypoplastic left
ventricle with diminished capacity and contractility, aortic and mitral valve stenosis or atresia,
increased cardiac wall echogenicity specific to endocardial fibroelastosis, narrowing of the
ascending aorta and aortic arch and retrograde blood flow through the aortic arch, were searched
for. Whenever a case was found, it was referred for second opinion to a maternal foetal medicine
specialist and detailed anomaly scan was performed in order to detect associated anomalies. When
HLHS anomalies were detected, genetic testing (amniocentesis with karyotype) was indicated.
The demographic parameters included in the study were patient age, parity and gestational age.
Results
From a total of 4583 anomaly scans performed only two cases of HLHS were detected in the
routine examination in the second trimester (20-22 weeks). In both cases, correct standard
ultrasound images were recorded, both at the first trimester screening and the 18th week
reassessment. In both cases, the diagnosis was made on the standard 4-room section.
Both patients were primiparas, the first patient being 29 years of age, and the second 33 years
old.
The cause in the first case was mitral atresia, suspected during the first trimester ultrasound
scan at 13 weeks of pregnancy and confirmed at the second evaluation at 20 weeks. The second
one, aortic stenosis was found at 13 weeks of pregnancy and later confirmed at the 21-week reevaluation.
After the first trimester evaluation, in both cases genetic testing was indicated, but not
performed in consideration of poor resources or intention of the couple to terminate the pregnancy.
Parents requested the termination of pregnancy, thus in the first case therapeutic abortion was
performed at 21 weeks and in the second case at 23 weeks.
Following the termination of pregnancy, anatomo-pathological examination of the parts
confirmed the HLHS diagnosis in both cases.
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Fig. 1. Ultrasound scan performed in the second trimester – hypoplastic aortic arch illustrated in a sagittal section

Fig. 2. Ultrasound scan during the second trimester – mitral atresia, no inflow through mitral valve and myocardial
elastosis of the left ventricle wall

Fig. 3. Atrioventricular blood flow in a fetus with HLHS in the first trimester
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Fig. 4. 3 vessel view section in the second trimester showing a hypoplastic ascending aorta with reversed flow

Discussion
In a clinical context, anatomical forms of the anomaly are characterized by the status of the
mitral and aortic valves. Taking this into consideration, the first model consists of atresia of both
valves, associated with an absent or extremely hypoplastic LV and a diminutive ascending aorta.
Its counterpart is the model in which both the aortic and mitral valves are stenotic, but not
atretic. In either form, new-borns with HLHS require a patent ductus arteriosus to maintain normal
systemic blood flow.
HLHS may occur in otherwise normal new-borns. Although many underlying mechanisms
have been proposed for the disease, at the moment the direct cause of HLHS is unknown. Certain
genetic anomalies (Turner Syndrome, Jacobsen Syndrome, trisomy 13, trisomy 18, DiGeorge
Syndrome) have been associated with HLHS [2-5] and in these cases, the disease usually presents
a higher mortality rate and an increase in neurocognitive complications [6, 7].
Routine obstetrical ultrasound screening during the second trimester of pregnancy (between 18
and 24 weeks) is considered the preferred means of prenatal diagnosis of HLHS, if the consulting
physician finds the anatomical anomalies described above. The most common variant refers to
either both or singular aortic or mitral valve atresia or stenosis, associated with LV hypoplasia.
Foetuses with normal left hearts should not be disconsidered, a more careful examination of
left to right blood flow through the atrial septum (normally right to left during pregnancy) should
be performed [8]. Also, other disturbances such as retrograde flow through the transverse arch
should be considered. Prenatal diagnosis of HLHS is obtained in more than 60% of cases [9, 10].
Due to the fact that in Romania no national malformation register exists, it is impossible to
assess the frequency of HLHS in the population [11]. Considering the available case series, new
born mortality does not seem to be influenced by prenatal or postnatal diagnosis of HLHS. Early
HLHS diagnosis is relevant for parental counselling and establishing therapeutic means from an
early stage [12].
In case of postnatal diagnosis, the typical anomalies associated with HLHS are easily
identifiable while performing an echocardiography. Other examinations, although not conducive
to a HLHS diagnosis, may be used so as to assess the severity of physiological changes and
include: pulse oximetry, chest radiographies, and electrocardiography’s.
144

Filodiritto Editore – Proceedings

©

Currently, the main means of management of HLHS consists of palliative surgery and heart
transplant, with a preponderance of palliative surgery due to difficulty in finding transplantation
organs and the severe outcome of the disease if left unattended, which leaves both parents and
medical practitioners a small amount of time for a therapeutic decision [13, 14].
Surgical palliation of HLHS typically consists of three staged interventions: the first one is
performed during the first week of life (the Norwood procedure is the most common), the second
at three to six months of age (bidirectional Glenn procedure) and the third at two to five years of
age (Fontan procedure) [15-17].
The term palliative is used with these procedures because the patient will not reach a normal
biventricular circulation system through them.
The purpose of this kind of intervention is to obtain a Fontan circulation, or a total cavopulmonary connection. During the first stage an unobstructed pulmonary venous return and
controlled arterial pulmonary perfusion should be provided. This can be obtained by means of an
ascending arch aortoplasty, an atrial septectomy, followed by providing a source of pulmonary
blood flow through a systemic to pulmonary artery shunt or a right ventricle-pulmonary artery
conduit. The second procedure is the cavo-pulmonary shunt or the bidirectional Glenn
intervention, consisting in the removal of the original shunt and performing an end to side
anastomosis between the superior vena cava and the right pulmonary artery. This is usually done
when the patient outgrows the original shunt becoming increasingly cyanotic. The third stage of
the procedure, or the Fontan operation, redirects the inferior vena cava blood flow into the
pulmonary arteries, thus obtaining a total systemic venous return into the pulmonary arteries.
HLHS recognizes reconstructive surgical techniques with a success rate of over 85% and a
survival at 6 years of age of over 64%. [1]
Continuous intravenous prostaglandin E1 administration should be initiated once the diagnosis
of HLHS is confirmed in order to maintain a patent ductus arteriosus. Other medications before
surgery for infants with ventricular dysfunction may include diuretics, inotropic agents and in case
of respiratory distress, mechanical ventilation.
Parent counselling should begin immediately after the diagnosis has been made and should
include the option of terminating the pregnancy if HLHS is diagnosed during the first and second
trimester, choice of delivery and postnatal therapeutic means. [18] If surgery is a viable option,
the parents should be informed of the multiple stages of the intervention, unknown long-term
complications and the rate of mortality.
Parents may use this information to decide whether or not to terminate the pregnancy. In
Romania, abortion on demand becomes illegal at 14 weeks of amenorrhea, but during the second
trimester, medical discontinuation of pregnancy is allowed for therapeutic reasons, which is why
prenatal diagnosis of HLHS through ultrasound screening during this timeframe is imperative [19,
20]. The fetal medicine specialist, being the one to diagnose the anomaly, will also be the first to
counsel the expecting parents on whether to continue or end the pregnancy and should adopt a
neutral position providing objective information on disease prognosis and treatment options [20,
21].
Conclusions
HLHS is a rare but severe anomaly, whose diagnosis cannot be determined earlier than the time
of screening in the second trimester. Although it can be operated with an acceptable success rate,
parents usually request the termination of pregnancy.
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Early diagnosis of HLHS allows for parental counselling and education, offering the parents
the choice of pregnancy termination, organisation of the birth setting in a centre specialized with
dealing with new-borns with HLHS and immediate therapy after delivery. Also, early screening
may help in identifying other non-cardiac anomalies found in genetic disorders associated with
HLHS.
Ultrasound imaging, whether pre or postnatal is a satisfactory method of making a HLHS
diagnosis, the typical anatomical features consisting of a hypoplastic left ventricle, stenosis or
atresia of the mitral and aortic valves are consistently identified and confirm the diagnosis of
HLHS.
Many serious forms of HLHS are now detected by fetal echocardiography and the parents may
choose to abort these foetuses. In some series as many as 50% of pregnancies with foetuses with
HLHS were electively terminated [22]. In another series it was reported that pregnancy
termination had a higher rate when first trimester screening was performed compared to second
trimester screening [23]. In communities where this practice occurs, we have to take into account
these aborted foetuses if we wish to determine the true incidence of HLHS.
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Abstract
Since 1989, when first commercial 3D ultrasound device became available, new possibilities
were identified for accurate visualization of anatomic fetal structures, with high technological
precision and incredible satisfying esthetical features. Still, 3D ultrasound is not a routine
evaluation since it requires expensive ultrasound devices and trained personnel.
Several advantages of 3D ultrasound can be stated such as: complex assessment of fetal
anatomic structures, accurate surface analysis of defects or volumetric measuring of organs.
Storage of scanned volumes and images allows later processing of data without the presence of
the patient as well as data transfer and analysis via telemedicine.
The aim of this article is to review the current applications offered by 3D ultrasound in prenatal
evaluation and to identify how this technology can became part in future pregnancy surveillance.
As accessibility to 3D ultrasound becomes widely available and the interest of medical
professionals continues to increase, a comprehensive ultrasound follow-up of the pregnancy
without using this technology seems unlikely. Most likely, 3D ultrasound evaluation will not be
included in the minimal requirements for obstetrical ultrasound, but an accurate, modern prenatal
diagnosis is unimaginable without 3D.
Keywords: 3D ultrasound, pregnancy surveillance, prenatal diagnosis, telemedicine

Introduction
In modern obstetrics, the use of ultrasound examination occurs on a daily basis, and no one can
imagine a correct surveillance of pregnancy without scanning the foetus several times. The
beginnings of ultrasound in Obstetrics go back to 1958, when Ian Donald published a paper in the
Lancet – “The investigation of abdominal masses by pulsed ultrasound” [1]. All future
developments of ultrasound diagnosis in obstetrics and even gynaecology derive from this original
paper. Later on, the value of systematic ultrasound screening during pregnancy was demonstrated
by several scientific papers [1, 2] and advancements in technology, such as real time scanning
machines, led to widespread use of ultrasound in prenatal diagnosis. In 1985, colour Doppler
imaging was incorporated into real time equipment [2] and by the end of 1990 harmonic imaging
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was also introduced to specialists [1, 2]. All this improved greatly the image resolution of 2D
ultrasound.
Studies on 3D imaging began in Japan around 1984 by Kazunon [1], yet we trace the beginnings
of 3D ultrasound to the 1989, when the first commercial 3D ultrasound device became available
[3]. By 2000, we had modern real time scanning machines with high resolution abdominal and
transvaginal transducers, harmonic imaging, colour and power Doppler facilities, also with a
3D/4D option. In time, the machines became less expensive and more available, with better storage
capacity which allowed sonographers to become experts in 3D/4D scanning almost overnight.
Good quality images obtained by 3D scanning lead to a number of publications highlighting
the virtues of this new technique yet evidence-based conclusion of definitive benefits over 2D
were hard to obtain, thus 3D ultrasound is not yet a routine evaluation in pregnancy surveillance.
The aim of this paper is to review the current literature for convincing evidence that 3D
ultrasound offers advantages over 2D and should be included into routine obstetrics practice.
What is 3D/4D ultrasound?
3D ultrasound is a volumetric imaging technology that provides a 3-dimension view of internal
structures [4]. It has to do with image data acquisition, volume data analysis and, in the end,
volume display. 3D technology permits volume acquisition by several methods, each presenting
its advantages and disadvantages: manual acquisition (freehand movements of the probe, but
subjected to artefacts if the movements are not performed in a slow and firm manner; nowadays
mostly abandoned) [4], automatic 3D acquisition (requires special 3D probe) or matrix array
sensors (data is acquired in a single sweep) to help visualize the morphology and size of structures
[5].
After volume acquisition, for the purpose of visualisation, one can use the multiplanar mode,
surface mode, transparency mode or multiple slice mode. The surface-rendering mode is the
display method recognized by non-professionals because of the popular images of foetuses inside
the womb.
Dynamic volumetric imaging, also known as “4D ultrasound” or “real-time 3D ultrasound”
extends the visualization with a time frame so that it is able to display motion instead of a static
3D data set [6]. Thus, 4D ultrasound is defined as 3D ultrasound that is displayed over time (the
fourth dimension being the time dimension). 3D data are usually acquired as a large number of
consecutive tomographic images through movement of an US transducer array. The merit of the
system is real-time acquisition of the anatomic information during the scanning procedure [6, 7].
Three- and four-dimensional (3D/4D) ultrasonography with spatio-temporal image correlation
(4D-STIC) is an automated volume acquisition that allows obtaining fetal cardiac volumes and
their static and real-time analysis in multiplanar and rendering modes [8]. In the end, we have a
single three-dimensional volume throughout a complete cardiac cycle, which results in a fourdimensional volume [8, 9]. STIC in combination with colour Doppler ultrasound is a promising
new tool for multiplanar and 3D/4D rendering of the fetal heart.
TUI-STIC (spatio-temporal image correlation associated with the tomographic ultrasound
imaging mode) refers to a new modality for complete sequential analysis of cardiac structures,
that can be displayed on a single panel by showing all echocardiographic transverse views at the
same time [10].
However, fascinating it is to employ 3D/4D technology with all its facilities, one needs to
remember that good quality 3D ultrasound depends on good quality 2D ultrasound.
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Current applications of 3D in obstetrics
We no longer question certain advantages provided by 3D/4D ultrasound in pregnancy scan,
especially when it comes to evaluating fetal SNC, heart or facial/skeletal structures.
First of all, 3D ultrasound allows operators a simultaneous and less time consuming (compared
to 2D) rendering of the anatomical landmarks in three orthogonal planes when using multiplanar
mode [11]. Due to technological advancements of 4D ultrasound devices, volume data can be
acquired in only a few seconds so that motion artefacts caused by fetal movements may be
minimized [9, 11]. 3D ultrasound is superior in demonstrating superficial fetal defects such as
facial clefts and studies from several groups have shown that the technique has a high sensitivity
for diagnosing defects of the secondary palate which are rarely detected by 2D ultrasound [13].
There is no doubt a dramatic improvement in the study of fetal brain anatomy when compared
with conventional 2D ultrasound. With cardio-STIC, volume data sets are obtained in the 3D static
mode (no cardiac motion) or using 4D – thus the structures are observed contracting during one
or multiple cardiac cycles. A well-executed STIC acquisition contains all the necessary planes
necessary for proper evaluation of the five classic transverse planes of fetal echocardiography
[14]. Colour Doppler STIC enables the acquisition of volume data sets from the fetal heart that
are displayed as a cineloop of a single cardiac cycle [14, 15].
In first trimester scan, 3D ultrasound proves to be more accurate that 2D ultrasound in
predicting aneuploidy [16].
4D scan was successfully used when performing invasive procedures like amniocentesis,
chorionic villi sampling, cordocentesis or intrauterine transfusion, because of optimal evaluation
of the needle used for this type of procedures, thus resulting in successful sampling with minimal
risks [17].
When counselling the parents, the rendered images can help them understand the severity of an
existing malformation or, conversely, ensure them of the absence of any fetal abnormality.
Also, you can revisit the acquired volumes and get, if needed, a second opinion. More so,
volume data can be acquired by a less experienced sonographer on site (standardized plane) and
forwarded by telemedicine to an expert for conclusive diagnosis [18], which in today’s globalized
environment can only prove to be advantageous. The volume can be reviewed over and over again,
can be mailed to an expert, could be shown to consultants (pediatric neurology and neurosurgeons)
and also used for teaching purposes. But let’s not forget that this is 3D/4D ultrasound is a
challenging technique that requires good equipment and excellent skills as well as targeted
experience; it has dramatic legal implications when diagnosis a foetus. There is something to be
said about the marketing value of 3D/4D ultrasound, as there is some evidence that it helps create
an emotional bond between future parents and their unborn child [19], but false expectations can
arise from giving too much credit to cosmetic impact. We already know that in particular situation,
when malformations are present and accurate diagnosis is required, 3D ultrasound proves
beneficial both for diagnostic purposes and when explanations are necessary [20]. Also, there is a
continuous pressure from future parents to employ this kind of technology due to cosmetic benefits
as the image presented is better understood by the untrained eye.
Conclusions
The clinical application of 3D ultrasound is likely to advance rapidly due to enhancement of
technological features and increased availability of commercial 3D ultrasound devices. Also, the
accuracy of the acquired images presented in an attractive, accessible way makes the use of this
technology widely accepted and requested. It has already been established that 3D/4D ultrasound
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can enhance the quality of both basic and extended fetal scans, as well as the evaluation of certain
congenital anomalies. But as far as its use in regular pregnancy surveillance, we believe that the
added value of 3D/4D ultrasound scan needs to be evaluated objectively in large prospective
studies that include a wide range of professionals from all over the world. Most likely in the
immediate future 3D ultrasound evaluation will not be included in the minimal requirements for
regular obstetrical ultrasound, but an accurate, modern prenatal diagnosis is unimaginable without
3D/4D ultrasound scan.
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Abstract
Objective
Dilated Coronary Sinus (CS) is an important marker of Congenital Heart Defects (CHD),
particularly anomalous drainage of systemic veins. We sought to identify the possible causes of
fetal SC dilation, highlighting the ultrasonographic features of these conditions and to review the
literature.
Methods
The study represents a case series review of 30 of foetuses with dilated CS. The CS was not
routinely quantified, being assessed subjectively. When defined arbitrarily as enlarged, an
extended cardiac scan was performed.
Results
The CS was enlarged between 3.75 and 8.08 mm, depending on the gestational age (GA). The
presence of Left Persistent Superior Vena Cava (LPSVC) in 26 cases was the main cause of the
dilation, of which 9 cases as an isolated variant, including one case of “unroofed” type SC, and 17
cases associated with other CHD. In two cases the LPSVC and absent Right Superior Vena Cava
(RSVC) were seen. Also, one case of Total Anomalous Pulmonary Venous Connection (TAPVC)
and one case of anomalous drainage of the Ductus Venosus (DV) into CS were detected.
Summarizing own experience, we concluded that the causes of the dilated CS mentioned in the
study mainly correspond to the literature data.
Conclusions
Dilated CS, usually due to the presence of LPSVC, can be readily detected during routine fetal
scan. Other rare cases, such as TAPVC or abnormal drainage of the DV into CS, as well as
Coronary Artery Fistula may cause the dilation. Since dilated CS is an important marker of fetal
CHD, a detailed fetal ultrasound (US) scan should be performed to rule out possible associated
cardiac and extracardiac anomalies.
Keywords: Coronary Sinus, Left Persistent Superior Vena Cava, Ductus Venosus, Anomalous Pulmonary Venous Connection,
“Unroofed” Coronary Sinus

Introduction
CS dilation is a relevant sign for abnormalities of central venous drainage, that may not be
readily apparent but have a significant impact on prognosis. Dilated CS is the first sign of LPSVC
or cardiac type of TAPVC, which commonly are associated with intracardiac (ICAs), extracardiac
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anomalies (ECAs) and isomerism syndromes, where chromosomal anomalies are present in a
significant proportion of cases. Therefore, its recognition should prompt a detailed cardiac and
extracardiac survey, both prenatally and postnatally.
Material and Methods
The study represents a case series review of 30 of foetuses with dilated CS detected during
routine fetal scan in low risk gestations. The CS was assessed subjectively and was not routinely
quantified. When defined arbitrarily as being enlarged, extended echocardiography following
established guidelines and detailed extracardiac structural survey were performed.
Results
The CS was enlarged between 3.75 and 8.08 mm, depending on the GA. The presence of the
LPSVC in 26 cases was the main cause of the dilation, of which 9 cases as an isolated variant,
including one case of “unroofed” type SC, and 17 cases associated with other CHD. The associated
heart defects in LPSVC were: isolated ventricular septal defects – 7 (41.1%),
Coarctation/Hypoplastic Aorta – 5 (29.4%), Double Outlet Right Ventricle – 2 (11.7%), Tetralogy
of Fallot – 2 (11.7%), Ostium Primum Atrial Septal Defect (OPASD) – 1 (5.8%), “unroofed”
Coronary Sinus – 1 (5.8%), similar to the spectrum described in previous studies on PLSVC
associated with dilatation of the CS [1, 2]. In two cases the LPSVC and absent RSVC were seen.
Also, one case of TAPVC and one case of anomalous drainage of the DV into CS were detected.
All diagnoses were confirmed either by postnatal echocardiography or by autopsy.
Summarizing own experience, we concluded that the causes of the dilated CS mentioned in the
study mainly correspond to the literature data. In our study, no associated ECAs or isomerism
were found, except 5 cases of single Umbilical Artery and one case of Fetal Growth Restriction
(FGR). In the CHD associated cases one foetuses died prenatally, 3 pregnancies were terminated
and one died in the neonatal period. All cases with isolated PLSVC survived and were doing well
at the time of writing.
Case 1
On a routine 19 weeks 3 days’ gestation scan in the four-chamber view the dilated CS (Fig. 1a)
raised the suspicion of abnormal PLSVC drainage. But, on tree vessels-trachea view instead both
cava veins, only LPSVC was seen (Fig. 1b). In the long-axis view the LPSVC drainage via the CS
into the Right Atrium (RA) and absent RSVC in bicaval view (Fig. 1c) were seen. The fetus had
no additional anomalies and the neonatal course was uneventful, similar to second reported case.
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Fig. 1. (a) Dilated CS in the four-chamber view.
(b) LPSVC and absent RSVC in the tree vessels-trachea view.
(c) Absent RSVC in bicaval view.

Case 2
On the 20 and 24 gestational weeks scans we were unable to explain the CS dilation in one of
twins in bicorial biamniotic gestation after IVF (Fig. 2a). On the 27 weeks 5 days’ scan we have
noticed that on longitudinal view DV has a little bit abnormal direction, running parallel to the
Inferior Vena Cava (IVC) and draining into the dilated CS (Fig. 2b). The hepatic, portal and cava
veins were normal in appearance. Colour Doppler imaging confirmed the abnormal DV emptying
in the CS. The infant after birth was doing well. Postnatal US showed CS dilatation and
permeability without any CHD, normal systemic and portal veins.

Fig. 2. (a) Dilated CS in the four-chamber view.
(b) Longitudinal view, DV originating from Umbilical Vein, running parallel to the IVC, draining in the CS.
(c) Colour Doppler imaging, DV emptying in the CS

Case 3
In 32 weeks, 1 day’ gestation fetal scan for a second opinion due to the dilated CS, we revealed
following findings: enlarged CS (Fig. 3a), smooth inner contour of the Left Atrium (LA) and no
confluence of Pulmonary Veins (PVs) into the LA (Fig. 3b). Instead, posterior to the heart we
found a receiving the PVs and draining into the CS (Fig. 3a). Colour Doppler confirmed the
findings (Fig. 3c). The infant after birth has undergone a surgery in a specialized cardiac surgery
unit and now is doing well.
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Fig. 3. (a) Confluent vessel (CV) draining into dilated CS in the four-chamber view.
(b) Smooth inner contour of the LA and no confluence of PVs.
(c) Colour Doppler showing CV draining into CS.

Case 4
On a second opinion scan for a dilated CS (Fig. 4a) and abnormal three-vessels trachea view
(Fig. 4b) in a 25 weeks 5 days’ gestation in the longitudinal view in through LPSVC entering the
CS clearly shows the communication between CS and LA through the defect – unroofed CS (Fig.
4c). On postnatal echocardiography a coronary sinus atrial septal defect was confirmed. The child
is doing well on the follow up to 6 months.

Fig. 4. (a) Dilated CS.
(b) Typical appearance of the LPSVC in the three-vessels trachea view.
(c) Communication (arrow) between CS and LA through the defect (unroofed CS).

Discussion
The Coronary Sinus is the largest cardiac venous structure, which collects the majority of the
cardiac venous blood, while a small portion drains directly into the cardiac chambers. It runs in
the atrioventricular groove parallel to the Mitral Valve leaflets, enters the RA below the Foramen
Ovale (FO) just above the valve of the inferior vena cava (IVC), measuring between 1 and 3 mm
(diastolic diameter) depending on gestational age [3]. Dilated CS is an important sign of abnormal
central venous drainage. Dilatation mainly results from volume overload by LPSVC, less
frequently by TAPVC into the CS and occasionally by abnormal connections of the DV to the CS,
fistula between the Coronary Artery and CS [1, 4-6].
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The LPSVC represents the most common form of anomalous systemic venous return, with 0.20.5% prevalence in persons with normal heart [7, 8]. Oppositely LPSVC occurs in up to 9% of
patients with CHD, making it the most common venous anomaly associated with heart defects [7,
9]. In isolated LPSVC the risk of chromosomal and associated anomalies is considered low [9,
10], some ICAs and ECAs being detected occasionally only after birth and missed at the prenatal
US in 2% and 7% of cases, respectively [11]. However, even when isolated, the prevalence of
aneuploidy is up to 7%, but the real occurrence may be higher, since karyotyping is not done
routinely in respective cases [11]. Actually, LPSVC is commonly associated with ICAs and ECAs,
detected at the initial or follow-up assessment in 60.7% and 37.8% of cases, respectively [11],
chromosomal anomalies occurring in up to 12.5% of such conditions [11]. Among associated CHD
[1, 11], the occurrence (up to 21.3% cases) of Aortic Coarctation can be mentioned [12]. Also,
LPSVC is a common finding in heterotaxy (50-70% of cases) [11]. A dilated CS usually is the
first sign leading to suspicion of this anomaly, confirmed by the finding of supernumerary vessel
anterior to Arterial Duct in the three-vessels trachea view [13]. Usually PLSVC runs down to the
back of the LA, between the left Atrial Appendage and left PVs and enters the RA through an
enlarged CS.
In 8% of cases the LPSVC drains directly into the LA, meaning complete unroofing of the CS
or coronary sinus ASD [14], a rare variant, where the atrial wall between the CS and LA is either
partially or completely absent, resulting in a left-to-right shunt. The morphologic types are: type
I, completely unroofed with LPSVC; type II, completely unroofed without LPSVC; type III,
partially unroofed midportion; type IV, partially unroofed terminal portion [15]. The prenatal
diagnosis of unroofed CS can be achieved in the long axial section of the LPSVC and CS [16].
The combination of LPSVC and absent RSVC is extremely rare and has been reported in 0.05%
of autopsied children who died prematurely [17]. Moreover, 11% of patients with right isomerism
had LPSVC and absent RSVC [18].
Ectopic connections of the Umbilical Vein (UV) have been described in a number of studies,
particularly in cases of DV agenesis. In extrahepatic forms most frequently reported are those to
the Iliac Vein, IVC, RA, and, rarely, CS [6, 19, 20]. In the latter case, the UV and portal system
flow are unaffected, without systemic shunt and, therefore, without risk of heart failure. Blood
from the DV arrives in the RA by an abnormal orientation that does not facilitate shunting to the
FO. This condition has no consequences for fetal emodynamics and does not require any particular
management during the neonatal period [21].
The TAPVC is a condition that has little impact prenatally, but having serious clinical
consequences postnatally. TAPVC can be an isolated anomaly but is very often found in
heterotaxy, mainly in right atrial isomerism. There are different types of TAPVC: supracardiac,
intracardiac and connections to RA or CS [22]. Isolated TAPVR is rare, occurring in less than 1%
of CHD [23, 24]. The detection rates on prenatal screening vary from only 1.9% to 60% of cases
[25, 26]. US features of TAPVC are: absent PVs connections to the LA; vertical vein confluence
draining into enlarged CS; absent Coumadin ridge, causing the smooth aspect of inner LA contour
[27] and increased post-LA space index [28].
Due its close proximity to the insertion of the atrioventricular valve a dilated CS may be
misinterpreted as OPASD (or Partial Atrio-Ventricular Septal Defect). US diagnosis is based by
lack of normal cardiac crux and atrioventricular valves appearance in the four-chamber view and
appear to dome towards the ventricles. Also, for differentiation, the junction where the LPSVC
enters the CS appears in cross section as a round intraluminal structure adjacent to the lateral wall
of the LA [29].
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Fig. 5. In the four-chamber view the OPASD (long arrows) is evident above the closed (a) and opened (b)
atrioventricular valve, abnormal heart crux. (c) The dilated CS in case of LPSVC (short arrow) mimics the OPASD,
normal appearance of heart crux. (d) The round structure (arrow head) on the LA lateral wall represents the crosssection where LPSVC joins the CS.

Dilatation of the CS also can extremely rarely result by abnormal connections of the Coronary
Artery and the CS. Coronary Artery Fistula is a rare malformation (1 in 50,000 live births), seldom
diagnosed in utero. 84% of which draining into the Right Ventricle [30].
Conclusions
Dilated fetal CS, mainly due to the presence of LPSVC, can be easily detected during routine
fetal scan. Other rare cases, such as TAPVC or abnormal drainage of the DV into CS may cause
the dilation. Dilated CS may be an important sign of abnormalities of central venous drainage and
should be considered as a marker of abnormal development (for both ICAs and/or ECAs). The
mentioned condition prompt meticulous prenatal screening for developmental anomalies. Followup should be arranged after birth in order to rule out additional cardiac and extracardiac anomalies.
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Abstract
Introduction
The exact incidence of pelvic inflammatory disease (PID) in the United States of America is
unknown. It is estimated that PID is responsible for 400,000 annual ambulatory visits as a first
diagnosis and it represents between 5% and 20% of all gynaecological hospitalizations. In
Romania, there are no exact data about the incidence. The clinical evaluation is supplemented by
imaging, and the gold standard is represented by transvaginal ultrasound.
Material and methods
We realized a 3-year retrospective study in Bucur Maternity, which included hospitalized
patients for sequellary pelvic inflammatory disease symptoms such as: tubo-ovarian abscesses,
sactosalpinx, chronic pelvic pain or infertility that required laparoscopic surgery.
Results
The study included 320 patients with PID symptoms. Out of these, a total of 67 presented longterm manifestations and required exploratory laparoscopy. In 5% of women with sequelae of PID
the perihepatitis syndrome known as Fitz-Hugh-Curtis syndrome was observed. Laparoscopy
identified fibrous “violin-string” adhesions that appeared between the diaphragm dome and liver.
7.8% of the patients had bilateral piosalpinx and one case had relapsed piosalpinx. 84.3% of
patients had pelvic adhesions of different degrees and 48% of women had bilateral tubal
obstruction. The correlation between the ultrasound images of hydrosalpinx, piosalpinx and
hematosalpinx and the laparoscopic aspect averaged 96.5%, and for tubo-ovarian abscess the
average was about 98%.
Conclusions
Preoperative ultrasound evaluation in patients with symptomatology of sequellary pelvic
inflammatory disease is essential. The accuracy of this technique guides the surgical approach and
counselling of the patient regarding the surgical intervention and possible complications.
Keywords: pelvic inflammatory disease, surgical intervention, Fitz-Hugh-Curtis syndrome, hydrosalpinx
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Introduction
Pelvic inflammatory disease (PID) is an inflammation of the female upper genital tract that
affects the uterus, fallopian tubes, ovaries and adjacent pelvic structures. The ethiology is
polymicrobial, most commonly involved pathogens are sexually transmitted germs (Neisseria
gonorrhoeae, Chlamydia trachomatis) and organisms associated with bacterial vaginosis, which
spread to superior genital tract ascending from the cervix or vagina. [1]
The diagnosis of PID is most often based on clinical examination. The symptoms and signs
may vary from subtle to severe. Because of the differences in the clinical manifestation, the
Centers for Disease Control and Prevention (CDC) has proposed minimal criteria for the diagnosis
of pelvic inflammatory disease. [2] Additional tests can be useful in diagnosing the pelvic
inflammatory disease. Laparoscopy can confirm the diagnosis but despite being considered the
standard for the diagnoses of PID its routine use is limited by the costs and the risks of intervention.
The procedure allows visualization of tubal and ovarian lesions and bacteriological sampling
for germ detection. [3]
Ultrasonography is commonly used in the diagnosis and evaluation of complications of pelvic
inflammatory disease, which may impact the surgical approach. Ultrasound criteria for diagnosis
of pelvic inflammatory disease have been described by Timor-Tritsch and Rottem, and include
thickened/dilated fallopian tubes, incomplete septa in the tube, increased vascularity around the
tube, echogenic fluid in the tube, cogwheel sign, beads on a string sign. [4]
The complications and sequelae of PID are represented by tubo-ovarian abscess, pelvic
peritonitis, Fitz-Hugh-Curtis syndrome, chronic pelvic pain, infertility, ectopic pregnancy.
Material and methods
We realized a 3-year retrospective study in the Bucur Maternity. We included all patients
hospitalized for sequellary pelvic inflammatory disease symptoms such: tubo-ovarian abscesses,
sactosalpinx, chronic pelvic pain or infertility that required laparoscopic surgery. Transvaginal
sonography was used in all patients with symptoms for sequelae of PID. The results of the
ultrasound diagnosis were compared with the laparoscopic diagnosis.
Results
The study included 320 patients with PID symptoms. Out of these, a total of 67 presented longterm manifestations and required exploratory laparoscopy. The mean age for study group was 27.3
years (ranges 19 and 45). The majority of 72,3% patients presented repeated episodes of pelvic
pain and vaginally discharge treated with antibiotics and pain killers. A percentage of 5.6% had a
previous laparoscopy for hydrosalpinx. The ultrasound examination revealed unilateral
hydrosalpinx in 45.2%, bilateral hydrosalpinx in 17.6% cases and tubo-ovarian abcces in 8.3%
cases. All patients underwent explorative laparoscopy.
In 5% of women with sequelae of PID the perihepatitis syndrome known as Fitz-Hugh-Curtis
syndrome was observed. Laparoscopy identified fibrous “violin-string” adhesions that appeared
between the diaphragm dome and liver. The laparoscopic examination revealed unilateral
hydrosalpinx in 43.8%, bilateral hydrosalpinx in 15.4% cases and tubo-ovarian access in 8.3%
cases, 7.8% of the patients had bilateral piosalpinx and one case had relapsed piosalpinx. 84.3%
of patients had pelvic adhesions of different degrees and 48% of women had bilateral tubal
obstruction. The correlation between the ultrasound images of hydrosalpinx, piosalpinx and
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hematosalpinx and the laparoscopic aspect averaged 96.5%, and for tubo-ovarian abscess the
average was about 98%. The most frequent surgical intervention was adhesiolisis in 88.3%
patients followed by unilateral salpingectomy in 32.2% cases followed. It was just one case that
required conversion to laparotomy due to extensive pelvic adhesion process.

Fig. 1. Ultrasound aspect of left hydrosalpinx (bilocular)
Fig. 2. Ultrasound aspect of right hydrosalpinx
Fig. 3. 3D-Ultrasound aspect of right hydrosalpinx

Fig. 4. Laparoscopic aspect of right hydrosalpinx
Fig. 5. Laparoscopic aspect of pelvic adhesions
Fig. 6. Laparoscopic aspect of Fitz-Hugh-Curtis syndrome

Discussion
The annually estimated number of pelvic inflammatory disease cases in the US is around 1
million women who suffer at least an episode of PID. The variations in the clinical manifestations
make the real diagnosis of patients with pelvic inflammatory disease a challenge. In addition to
the criteria developed by CDC, various diagnostic imaging methods have been proposed to
improve the accuracy of the diagnosis. Ultrasonography is the most frequently used imaging
examination in the diagnosis of PID, being non-invasive and widely available. Transvaginal
ultrasonography (TVS) helps to detect tubal and ovarian lesions and to identify markers of pelvic
inflammatory disease. This allows the clinicians to diagnose and choose the appropriate therapy.
It also helps to differentiate between acute and chronic characteristics, and to evaluate the
complications of the disease. [5] The results have an impact on therapeutic approach.
Ultrasonography allows detailed visualization of fallopian tubes, ovaries and adjacent pelvic
structures.
A study that included 30 patients with laparoscopically confirmed PID compared with 20
clinically healthy patients showed that tubal hyperaemia had a sensitivity of 100% and a specificity
of 80% for pelvic inflammatory disease. Most patients with piosalpinx had changes of the shape,
structure, and thickness of the fallopian tube walls. Radiology-performed studies show that in the
case of tubo-ovarian abscess (TOA) ultrasonography has a moderate sensitivity of 56-93% and a
high specificity of 86-98%. [14, 15] Ultrasound images suggestive of TOA include loss of tissue
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boundaries between the pelvic organs; the fallopian tubes dilated with thickened walls; and
formation of complex masses with irregular edges. [4, 16]
Studies have shown that TVS can be nonspecific in mild and atypical PID, with low sensitivity
(81%) and specificity (78%). [6]
For the last three decades, laparoscopy became the gold standard in pelvic inflammatory disease
evaluation, offering the possibility to diagnose and manage the complications. It allows operative
procedures including adhesiolysis, drainage of purulent collections, lavage of the peritoneal
cavity, establish the tubal patency, evaluation of the fertile prognosis and adhesion process.
In a study of 30 patients hospitalized with clinically suspected pelvic inflammatory disease,
Tukeva et al., [6] compared transvaginal ultrasonography, MRI and laparoscopy. All patients
underwent laparoscopy. 21 patients were diagnosed by laparoscopy with PID. They reported that
17 of 21 patients were diagnosed by transvaginal ultrasound (TVS) with PID, finding that TVS
had an 81% sensitivity and a 78% specificity.
Maleckiene et al., reported a low sensitivity of laparoscopy in mild disease. [7, 8]
In our study it was observed that the correlation between the images obtained on transvaginal
ultrasound and the laparoscopic aspect was on average 96,5% for hydrosalpinx, piosalpinx and
hematosalpinx, and for the images suggestive of tubal ovarian abscess the average was 98%. In
our clinic it was also observed a strong correlation between ultrasonographic, histopathologic and
laparoscopic diagnosis. [17]. The results are similar with worldwide data reported.
Conclusions
Preoperative ultrasound evaluation in patients with suggestive symptomatology of sequelae of
pelvic inflammatory disease is essential. The accuracy of this technique guides the surgical
approach and counselling of the patient regarding the surgical intervention and possible
complications. In the presence of complicated disease surgery can be postponed or set up must be
made in order to insure the best results.
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Abstract
The CMV infection in pregnancy is highly discussed due to its complicated outcome. The CMV
infection is one of the most frequent causes of neonatal neurological and neurosensorial deficit.
We hereby present 3 clinical cases with different outcomes, all having in common first trimester
seroconversion for CMV during pregnancy. The first case presents a first trimester seroconversion
with ultrasonographic findings during the second trimester, without any in utero therapy, which
led to the birth of a foetus with neurological and neurosensorial deficit. The second case observed
is a non-primary seroconversion for CMV, with a positive IgG and a negative IgM at the first
trimester screening, discovered based on a suggestive ultrasonography finding: a periventricular
hyper echogenicity, which was later confirmed by amniocentesis with CMV-DNA positive result.
The patient decided to terminate the pregnancy. The third case puts an emphasis on the
treatment options. The patient was diagnosticated with the infection during the first trimester, and
was treated with hyperimmunoglobulin at 13 weeks’ gestation, following which she had the
amniocentesis at 21 weeks negative for CMV-DNA, with an excellent neurological and
neurosensorial outcome. Since the main guidelines do not recommend CMV screening to all
pregnant patients, based on the different outcomes at birth, it would be perhaps a good idea to be
taken into consideration, given the extensive implication this infection could have on the future
infant.
Case presentation
We analysed 3 recent cases of first trimester seroconversion for CMV, all with different
outcomes, but, nevertheless, showing the importance for the correct diagnosis of such an infection,
given the serious consequences it can draw regarding both the future mother and the infant.
Firstly, we analysed the case of a 25-year-old woman, 2G 1P, partially monitored during her
pregnancy, who didn’t perform TORCH screening in the first trimester of pregnancy, with a
second trimester morphology showing unilateral ventriculomegaly, oligohydramnios, enlarged
cisterna magna and cerebellar hypoplasia.
CMV serology at 22 weeks was positive for IgM (1,17 UI/l (n<0.9)) and IgG (15,7 UI/l (n<0,9))
with an IgG avidity of 13,5UI/ml=50,82%, which pleaded for an infection dating from the first
trimester. An amniocentesis was performed at 25 weeks, showing a positive CMV-DNA testing
and a normal karyotype.
The woman was admitted for rupture membrane at 39 weeks and the ultrasound identified
unilateral ventriculomegaly, chandelier-like cerebral calcifications (fig. 1) and fetal
hepatosplenomegaly (fig. 2), with fetal growth restriction at 4,8 percentiles. The fetus was
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extracted through C-section due to acute fetal distress and weighted 2570g with an APGAR score
of 7 and meconial amniotic fluid. She was discharged on the fourth day following her surgery.

Fig. 1. Ventriculomegaly, cerebral calcifications

The infant presented with acrocyanosis at birth but adapted well. He was monitored by
ultrasound in the following days, during which the ventriculomegaly with thrombi and
microcephaly were confirmed, along with a distended abdomen due to hepatosplenomegaly and
congenital bilateral hydrocele. In the first day of life, the new-born presented a desaturation
episode down to 80%, but the recovery was quick under oxygen administration. The EEG showed
no pathological waves. Serology tested positive for CMV IgG (106UI/ml), negative for IgM
(0,027UI/ml) and CMV was not present in the urine. The transaminases and conjugated bilirubin
were elevated: TGP(ALT)=77 UI/l, TGO(AST)=180 UI/l, direct bilirubin=4,8mg/dl. The platelets
and indirect bilirubin values were normal. The audiometry showed a bilateral deficit. He was
discharged after 11 days, in good general state, with facial jaundice, slightly enlarged abdomen,
microcephaly, normotensive anterior fontanelle and a weight of 2550g.
This was a first trimester primary seroconversion for CMV with ultrasound signs of fetal CMV
infection, which was confirmed by amniocentesis. The pregnant woman did not receive antiviral
treatment and the neurological and neurosensorial prognostic was unfavourable.

Fig. 2. Foetal hepatomegaly
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Secondly, we observed the case of a 36-year-old patient, 2G IP, with a first trimester screening
performed for TORCH, showing a positive IgG and a negative IgM for CMV. At the 23 weeks
morphological scan, a cerebral periventricular hyperechogenic image (fig. 3) was noticed, highly
suggestive for an ongoing CMV infection. A serological screening was repeated, with a positive
result for both IgM and IgG. After that, an amniocentesis was performed, showing positive CMVDNA in the amniotic fluid.
Given the circumstances, the patient opted for a therapeutic pregnancy termination.
This case was a nonprimary first trimester seroconversion for CMV suspected based on an
ultrasound pathognomonic sign: periventricular hyper echogenicity and confirmed by
amniocentesis.

Fig. 3. Periventricular hyperechogenic image

The third case was of A 30-year-old pregnant patient, 4G 0P, with a history of 3 pregnancy
losses in the first trimester and a biochemical pregnancy, diagnosed with hyperhomocysteinemia,
factor V Leiden heterozygote for thrombophilia, under LWMH during pregnancy. She performed
a TORCH test at 9 weeks of gestation and tested negative for CMV IgG<4.0 UA/mL (n<4,0) and
positive for CMV IgM=2,310 Index (<0,700). CMV serology was repeated at 11 weeks with the
following results: Ig G=10UA/ml (n<4,0) and IgM=2,260 Index (n<0,700). CMV IgG avidity
index was 0,068, which pleaded for a first trimester CMV infection. She received treatment with
a single dose of HIG 10.000UI at 13 weeks of gestation. An amniocentesis was performed at 21
weeks of pregnancy and CMV DNA was absent in the amniotic fluid. The growth rate was normal
throughout the pregnancy and there were no ultrasound abnormalities. She delivered vaginally a
3880g baby, APGAR score of 9, at 40 weeks. The new-born clinical outcome was favorable, with
positive serology for CMV IgG and negative CMV IgM, transfontanelar ultrasound without
pathological signs, normal audiogram, and normal eye fundus exam.
Discussion
The CMV is responsible for the most common congenital infection, compromising 0.5%-2%
of all live births, and is the main non-genetic cause of congenital hearing loss and neurological
impairment. Sensorial and neurological morbidity is specific to the first trimester seroconversion,
with up to 40-50% of neonates who contracted the virus having future sequelae. The
seroconversion during pregnancy is up to 4% and the vertical transmission is 30-50% for the
primary infection and 2-3% for secondary ones.
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Systematic detection of CMV infection among pregnant women or targeted screening in a highrisk population is not routinely recommended. Nevertheless, CMV serologic assay for IgM and
IgG antibody is often indicated at the onset of pregnancy as part of TORCH complex test [1].
Otherwise, it is performed when maternal mononucleosis-like symptoms, fever of unknown
ethiology or fetal ultrasound anomalies suggestive for CMV infection are present.
«Recurrent» or secondary infections are often present, and they could mean a viral reactivation,
a reinfection or a persistent active state from a recent primary infection.
The non-primary maternal infection rate may vary a lot among different populations, from 0.1%
to 1% or more. Even though the CMV infection rate is low, under 2%, it should be considered
when characteristic echographic signs occur. The ultrasonographical and MRI findings show over
95% sensibility for the nervous system abnormalities. Once such a finding is identified, an
amniocentesis is recommended, for the detection of CMV-DNA in the amniotic fluid.
The neonates can have different outcomes at birth: 90% are asymptomatic, with 95% evolving
as normal children and 5% present sequelae. 10% can be symptomatic, from which 40% evolve
as normal new-borns and 60% have sequelae.
The serological screening before 14 weeks’ gestation is particularly important for the
identification of the primary infection, but not so specific in women already immune. That is why
a close attention must also be payed to CMV- related ultrasound signs.
The sensitivity of the routine ultrasound examination is 25% in predicting neonatal symptoms
[2]. However, serial targeted examinations and MRI of known infected foetuses demonstrate 95%
sensitivity for brain anomalies [3]. MRI can also be used to detect prognostic factors like
polymicrogyria, which is associated with an unfavourable outcome [4].
The highest specificity for the diagnosis of the congenital infection is the detection of the virus’
DNA in the amniotic fluid culture or PCR. Amniocentesis can be performed starting with 17 weeks
of gestation [3].
As CMV targeted vaccines failed to provide more than 75% protection for more than 2 years’
time, prophylactic measures are limited to prevention through hygiene measures (both partners
avoiding contact with body fluids from infected persons, especially children, before conception,
up until 14 weeks of pregnancy) [3].
There are two strategies that can be applied in case of CMV infection during the first trimester
of pregnancy: the prevention of fetal transmission of CMV (secondary prevention) and the
treatment of an already infected fetus in order to reduce the risk of developing sequelae (tertiary
prevention).
The current available therapeutical options include the hyperimmune globulin and the antiviral
agents. Valganciclovir given to symptomatic children has been proven efficient in easing hearing
and neurological symptoms [3]. Ganciclovir and valganciclovir are very efficient against CMV,
but they seem to have a teratogenic and genotoxic effect in vitro and are not approved for
administration during pregnancy [5]. Administration of acyclovir and valaciclovir during
pregnancy is not associated with an increased risk of major birth defects, they are not genotoxic
nor carcinogenic in vitro or in animals, although there are no controlled studies documenting their
safety [6], [7]. Valaciclovir administered from the diagnosis of primary infection until the
amniocentesis, has shown a decrease in vertical transmission from 29,8% to 11,1%, in a treatment
group of a randomized controlled trial of 90 pregnant women. In a second phase open-label trial,
oral valaciclovir administered to patients with a mildly symptomatic foetus was associated with a
higher chance of an asymptomatic neonate (82%) at the time of birth, compared to the untreated
historical group (43%). Moreover, pregnant women with early primary cytomegalovirus infection
(during the periconceptional period and first trimester) recruited in a randomized, double-blind,
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placebo-controlled study that received 8g/day of Valaciclovir had a 71% reduced rate of vertical
transmission [8].
Another therapy option is represented by Hyperimmune globulin. Immunoglobulins have been
safely used in pregnancy for more than forty years and CMV hyperimmune globulin has not been
found to have obstetrical adverse effects [9]. Administration of cytomegalovirus hyperimmune
globulin in pregnancy was associated with a significantly lower risk of congenital disease and
infection [10], [11] and it appears to prevent maternal-fetal transmission in cases of first trimester
CMV primary maternal infection when it is done in the first 20 weeks of gestation [12], [13], [14].
Despite of the frequent and severe sequelae caused by CMV infection, screening in pregnancy
is not included in routine practice. [15, 16] Recent studies have demonstrated the screening
importance given the fact that an infection detected in the first pregnancy weeks could help the
mother make an informed decision regarding the future, knowing the possible implication of CMV
[17]. A second trimester found-out could mean little possibilities, as an advanced pregnancy would
mean a more difficult termination. Also, even if the women chose to keep the child, she could face
a tough outcome at birth, if the detected lesions would be extensive [18].
Also, if CMV infection is detected in the first trimester, infected mothers and foetuses can
benefit from antiviral treatment or hyperimmune globulin administration. There is evidence that
the hyperimmune globulin administered in high doses prevents congenital CMV disease,
decreases the maternal viremia and is beneficial to neurodevelopmental outcomes in infants [14],
although a randomized placebo-controlled trial to confirm this has yet to be completed.
In our third case, HIG treatment seemed to be very efficient, as there were no neurological
sequalae or ultrasound abnormalities and DNA-CMV was negative at the time of amniocentesis.
By comparison, the patients that received no treatment during the pregnancy after a first
trimester seroconversion, had significant neurologic sequelae and hearing disability.
Conclusion
Given the cumulated information on diagnosis, pre- and postnatal management suggesting that
early detection and treatment of CMV infection reduces the maternal-fetal transmission as well as
fetal sequelae and long-term disability, we propose that routine CMV screening in the first
trimester should be performed in an effort to decrease the negative consequences of this disease.
After years of experience on cases with good and bad neonatal outcomes, we have come to the
conclusion that this potentially serious congenital infection should be more carefully considered
in the daily clinical practice when recommending the first trimester screening panel.
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Abstract
We present the case of a 61-year-old woman, at climacterium for 13 years, who was admitted
for abdominal pain and increased size of the abdomen.
We suspected ovarian neoplasm associated with a cervical neoplasm after imagistic
investigations.
During the surgery, there was a giant uterus, with the uterine fundus to the xiphoid appendix,
which required a xipho-pubic incision. Total hysterectomy was performed with bilateral
adnexectomy. The frozen sample pathological examination revealed benignity.
A particularity of this case was the difficult evolution of the postoperative wound, with
infection and dehiscence. That needed care for a long period of time. Other particularities were
the increase size of the uterus and the preoperative ambiguity of the diagnosis.
Keywords: giant leiomyoma, dehiscence, infection

Introduction
Uterine fibroids are frequently diagnosed in older women; a lot of them are incidentally
discovered. They are common benign tumours that cause abnormal bleeding, inflammatory pelvic
symptoms, urinary and digestive disorders. The differential diagnosis includes a multitude of
abdominal tumoral pathologies [1-4] or those inducing pelvic pain [5-7], especially adenomyosis
[8-10]. This, especially as uterine signalling pathways are still not, completely, understood [11,
12]. The preferred imagistic method for this pathology is ultrasonography, but in some cases, we
have to use superior imagistic methods, like computer tomography (CT) and even magnetic
resonance (MRI). Many authors recommend expectant management for asymptomatic patients.
The appropriate treatment could be medical or/and surgical [13], under general or regional
anaesthesia [14].
Case presentation
We present a case of a 61 years-old woman who came to the hospital for increased volume of
the abdomen associated with pain. The woman has been in menopause for 13 years. After clinical
and biological examination, the diagnose was uncertain. The biological exams showed no major
modifications. The ultrasound revealed a big tumour that occupied the entire abdomen with the

170

Filodiritto Editore – Proceedings

©

sizes of 35/45 cm. After CT scan we suspected ovarian and cervical cancer. The MRI offered us
no clarification.
During the surgery was, therefore, performed, we found a big uterine tumour that filled the
entire abdomen. The incision was a large one, xipho-pubic (Fig. 1, Fig. 2). We performed total
hysterectomy with bilateral adnexectomy. The frozen section pathological examination of the
specimen concluded for benignity. The tumour was a large leiomyoma.

Fig. 1. Uterine fibroid during the surgery

4).

Fig. 2. Uterine fibroid during surgery

The surgery resulted in a big wound that required a lot of effort to care and cure (Fig. 3, Fig.

Fig. 3. Day 1after surgery

Fig. 4. Day 5after surgery

Daily, we cleaned it, but the infection and dehiscence occurred on the 7th day after surgery (Fig.
5). We opened the wound, cleaned it for another 14 days. When the wound probe was sterile, we
sutured it (Fig. 6). At present the patient is surgically cured (Fig. 7).
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Fig. 5. Day 7 after surgery

Fig. 6. Day 21 after surgery

Fig. 7. Day 32 after surgery

Discussions
Most of fibroids are asymptomatic and not require treatment. Some of them have increased
volume and cause pain, bleeding or/and anaemia. For symptomatic fibroids hysterectomy offers a
definitive solution [15]. The embolization of uterine fibroids using emboli to obturate the uterine
arteries seems to be an alternative treatment, conserving the uterus [16, 17]. Both treatments –
hysterectomy and uterine artery embolization – have improved the quality of life, but the
complications were higher in the patients that underwent hysterectomy than in those that
underwent embolization. The symptoms rapidly disappear after hysterectomy despite the
complications [18, 19].
The treatment for our case was surgical due to the size of uterus and the preoperative diagnostic
ambiguity.
Conclusion
The particularity of this case was the difficult evolution of the postoperative wound, with
infection and dehiscence. This needed wound care for a long period of time.
Other particularities were the increased size of the uterus and the preoperative ambiguity of the
diagnosis.
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Abstract
Placental insufficiency may cause numerous, severe, complications, which could lead to
substantial fetal or neonatal morbidity or mortality. Morpho pathological complications involved
are necrosis/placental infarction, haemorrhage and thrombosis – up to extensive fetal villous
vessels thrombosis. This thrombosis and the results of some in vitro studies support the use of
low-molecular weight heparin (LMWH). Some authors report positive results in pregnant women,
but others (heterogenous) do not support them.
It is difficult, therefore, to establish a definitive conclusion of the benefit of LMWH use in
placental insufficiency. Large, well-conceived trials are clearly needed – and, meanwhile, LMWH
treatment in placental insufficiency is restricted to research.
Introduction
Normal placental development.
Placentation usually occurs in a hypoxic environment – which is essential and appropriate for
the embryonic development during early pregnancy. At around 10-12 weeks of gestation, the
intervillous blood flow increases. This is the result of the exposure of the trophoblast to an
increased oxygen tension. Previously, low oxygen tension prevents trophoblast differentiation to
an invasive phenotype. For a healthy pregnancy, the fetal-maternal interactions, during early
pregnancy, are very important. The cytotrophoblast cells proliferates and differentiates in order to
form the multinucleate syncytiotrophoblast layer or it breaks the syncytium in selected places and
creates multi-layered columns of cells non-polarized extravillous trophoblast. This transformation
connects the embryo to the uterine wall. The cells of the extravillous trophoblast invade the uterine
wall down to the first third of the myometrium and its spiral arteries. These cells replace the
vascular wall by disrupting the endothelium and the smooth muscle layer. These changes convert
the narrow caliber arteries and results in distended uteroplacental arteries and alteration of the
process could lead to pregnancy-induced hypertension, for which we, still, do not have an efficient
prophylaxis [1]. These arteries offer increases blood flow in the placenta and provide oxygen and
nutrients for the growing fetus [2].
Placental insufficiency
The abnormal placenta appears in 5-10% of pregnancies and represents an abnormal thin
placenta (less than 1cm). The type of circumvallate placenta appears in 1% of normal placentas;
amnion cell metaplasia (amnion nodosum) is found in 65% of normal placentas. Also, the
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definition includes increased syncytial knots, calcifications and infarction which are due to the
focal or diffuse thickening of blood vessels. About 50% of the villi volume is filled by villi
capillaries [3].
The causes involved in placental insufficiency are: diabetes, autoimmune diseases, renal
diseases, thrombophilia, low socioeconomic status, viral infections (e.g.: cytomegalovirus,
rubella, malaria), structural anomalies, chromosomal or genetic diseases, placental abnormalities
and multiple pregnancies [4, 5].
The complications that might appear are numerous: migraine, uterine contractions, high risk of
arterial hypertension, diabetes, preeclampsia. Preeclampsia causes low contribution of oxygen and
reduces nutrient transport, then it causes placental insufficiency and fetal restriction growth, that
lead to substantial fetal or neonatal morbidity or mortality – hypoxia, hypothermia,
hypoglycaemia, hypocalcaemia, polycythemia, fetal distress and death [4]. Morpho pathological
complications caused by placental insufficiency are: necrosis/placental infarction, haemorrhage
and thrombosis – up to extensive fetal villous vessels thrombosis [6].
Low-molecular weight heparin (LMWH) use
The use of LMWH in placental insufficiency can be supported by the already described
thrombotic lesions associated with that condition. More, several in vitro studies report LMWHinduced angiogenesis [7-9]. Placenta growth factor seems also to be elevated by LMWH [10]. On
the other hand, there are studies reporting suppression of the trophoblastic invasion [11, 12].
Some studies involving pregnant women favour the LMWH use – for reducing the placentarelated recurrent complications [13], including on the neonatal weigh in case of placental
insufficiency [14, 15]. In other studies, during pregnancy, there was no positive influence [16-24].
More, prolonged use could have caused haemorrhagic problems, related immunity effects or,
even, osteoporosis [25]. On the positive side, common surgical procedures, including caesarean
section and regional anaesthesia [26] can be done, under LMWH.
Conclusions
It is difficult to establish a definitive conclusion of the benefit of LMWH use in placental
insufficiency. Some studies show in vitro arguments in favour the concept and, some, report
positive results in pregnant women, but others (heterogenous), on pregnant women, do not support
them. Large, well-conceived trials are clearly needed – and, meanwhile, LMWH treatment in
placental insufficiency is restricted to research.
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Abstract
50% of adnexal masses are usually instantly recognisable at transvaginal ultrasound
examination using simple descriptors. If the ovarian mass does not fit one of these categories, we
must use IOTA (International Ovarian Tumour Analysis) simple rules to discriminate benign and
malignant masses. The simple rules were conclusive in about 75% of adnexal masses. If we have
inconclusive cases, we can use subjective opinion by expert or ADNEX (Assessment of Different
NEoplasias in the adneXa) – IOTA risk of malignancy model. For ADNEX optimum cut-off is
26,1%, but subjective appearance by expert is superior to ADNEX.
Aim
To establish a prospective validation of IOTA group criteria.
Material and methods
We analysed 250 patients admitted in 1st Clinic of Gynaecology Iasi for surgical treatment in a
3-year period.
Results
55.2% of adnexal masses were recognisable using simple descriptors. Simple Rules were
applicable in 70.53% of the rest of tumours. We had 33 inconclusive cases. The malignancy rate
was 5% in cases classified as benign, 89% in cases classified as malignant, and 37% in
inconclusive cases. Feature B1 (unilocular cyst) was most predictive of a benign tumour, while
feature B3 (acoustic shadows) was least predictive. Feature M2 (ascites) was most predictive of
malignancy and feature M4 (irregular multilocular-solid tumour with largest diameter ≥100 mm)
was least predictive.
Conclusion
The Simple Rules must be used on the assessment and management of ovarian masses. The
ability to provide accurate risk estimates is highly relevant for risk stratification and individualized
patient management. Important limitations of the Simple Rules are the inconclusive results for
some cases and the absence of an estimated risk of malignancy. The simple rules cannot replace
training and experience in ultrasonography.
Keywords: IOTA, ovarian neoplasms, ultrasonography
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Introduction
Ovarian cancer is the most aggressive gynaecological malignancy. The five-year survival rate
of patients is around 40% and the disease accounts for approximately half of all deaths related to
gynaecological cancer [1]. Accurately characterizing ovarian pathology prior to deciding on
surgical intervention is important for the optimization of patient management. Benign pathology
may be best treated conservatively or in a general gynaecology unit using a minimal access
approach. Conversely, suspected malignant masses should be referred to specialized units for
further management.
Transvaginal ultrasonography is an excellent tool for discriminating between benign and
malignant adnexal masses. Ultrasonography has developed many scoring systems to predict
ovarian malignancy, which is: Sassone Morphology Index (1991), Risk of Malignancy Index
(Jacob, 1991), and International Ovarian Tumour Analysis (IOTA, 2000-2013) [2]. About 50% of
adnexal masses are ‘easy’ to diagnose (instant) using information that should be obtainable by
most clinicians (simple descriptors). Timmerman et al., demonstrated that simple rules method
(IOTA criteria) had sensitivity of 95% and specificity of 91% [3]. Validation of this system by
Kaijser et al., showed a sensitivity of 90% [4]. A criticism of these prediction models is that they
were developed and validated by experts in characterizing adnexal pathology [5].
Some adnexal masses are almost impossible to confidently and correctly classify as benign or
malignant. From a practical point of view, Daemen et al., considers that does not seem reasonable
to refer more than 10% of patients with an adnexal mass for a second-stage test (that patients with
inconclusive ultrasonography) [6].
Objective
To establish a prospective validation of IOTA group criteria of the benign or malignant nature
of an adnexal mass.
Methods
We analysed 250 patients admitted in 1st Clinic of Gynaecology Iasi for surgical treatment
during three years. Transvaginal sonography was carried out by ultrasound examiners specialized
in gynaecological ultrasound.
The ultrasound examiner used subjective evaluation of grey-scale and Doppler ultrasound
findings to classify each mass as benign or malignant. The examiner also stated whether the
diagnosis was certainly benign, probably benign, uncertain, probably malignant or certainly
malignant. We applied the simple rules [7]. Briefly, we used five ultrasound-based variables
collected in the study to predict a malignant tumour (M-features): irregular solid tumour (M1),
ascites (M2), at least four papillary structures (M3), irregular multilocular solid tumour with a
largest diameter of at least 100 mm (M4) and very high colour content on colour Doppler
examination (M5).
We also used five ultrasound features to predict a benign tumour (B-features): unilocular cyst
(B1), presence of solid components for which the largest solid component was <7 mm in largest
diameter (B2), acoustic shadows (B3), smooth multilocular tumour (B4), and no detectable blood
flow on Doppler examination (B5).
If one or more M-features were present in the absence of a B-feature, we classified the mass as
malignant (Rule 1). If one or more B-features were present in the absence of an M-feature, we
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classified the mass as benign (Rule 2). If both M-features and B-features were present, or if none
of the features was present, the simple rules were inconclusive (Rule 3).
The risk of malignancy or benignity was compared for all cases with the histological diagnosis
of the surgically removed adnexal mass (the gold standard). Tumours were classified according to
the criteria recommended by the International Federation of Gynaecology and Obstetrics.
Results
Both the sonographic morphological and vascular characteristics of a mass can give very useful
information about its nature.
55.2% of adnexal masses were recognisable using simple descriptors. Simple Rules were
applicable in 70.53% of the rest of tumours. We had 33 inconclusive cases. The malignancy rate
was 5% in cases classified as benign, 89% in cases classified as malignant, and 37% in
inconclusive cases. Feature B1 (unilocular cyst) was most predictive of a benign tumour, while
feature B3 (acoustic shadows) was least predictive. Feature M2 (ascites) was most predictive of
malignancy and feature M4 (irregular multilocular-solid tumour with largest diameter ≥100 mm)
was least predictive.
We will give some examples of cases from our study. Case 1 was a young woman 18-year old
which was admitted in our clinic for a huge abdominal mass and the tumour rapidly grew during
last month. On ultrasonography we found an irregular solid tumour – M1 (fig. 1), and a small
quantity of ascites – M2 (fig. 2). Regarding vascular score there were some vessels, but not very
high colour content (fig. 3). The diagnosis was malignant tumour and was confirmed by
pathological exam – immature teratoma (fig. 4, 5).

Fig. 1. Irregular solid tumour – M1

Fig. 2 Ascites (arrow) – M2

Fig. 4. Immature teratoma external surface

Fig. 3. Low colour content in tumour

Fig. 5. Immature teratoma on section
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The second case was a patient with an adnexal mass detected during a routine gynaecological
examination. At ultrasonography we detected unilocular cyst – B1 (fig. 6), presence of solid
components for which the largest solid component was <7 mm in largest diameter – B2 (fig. 7),
and no detectable blood flow on Doppler examination – B5 (fig. 8). The imaging diagnosis was
of course benign ovarian mass and the same was the histological diagnosis – papillary ovarian
cystadenoma (fig. 9, 10).

Fig. 6. Unilocular cyst – B1

Fig. 7. Papillation <7 mm – B2

Fig. 9. External surface of the cyst

Fig. 8. No detectable blood flow – B5

Fig. 10. internal surface of the cyst

The third case was a woman 25-year old with a giant mass on the left ovary. At ultrasonography
we found an irregular solid tumour – M1 (fig. 11), in the other part of the tumour irregular
multilocular solid tumour with a largest diameter of at least 100 mm – M4 (fig. 12), presence of
ascites – M2 (fig. 13), but at colour Doppler exam no detectable blood flow – B5 (fig. 14). So, we
were in front of an inconclusive case. Considering the age of patient and the absence of vessels
inside the tumour we appreciated that is a benign mass. It was established during the surgery by
frozen section that the left ovarian mass had three distinct parts: ovarian fibroma (fig. 15), ovarian
fibroma with cystic degeneration and oedema (fig. 16), and ovarian serous cyst (fig. 17).
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Fig. 11. The solid part of tumour – M1

Fig. 12. Feature M4 the same tumour

Fig. 13. Presence of ascites – M2

Fig. 15. Ovarian fibroma

Fig. 14. No detectable blood flow – B5

Fig. 16. Fibroma with cystic

Fig. 17. Ovarian serous cyst degeneration

The rules seem to work less well for abscesses, fibromas, and stage I serous borderline tumours.
These conditions are also difficult to classify with subjective assessment of ultrasonic findings.
This was the situation for this case and we had a few more.
The fourth case a 39-year old presented a cyst with accelerated growth in the last year, from 4
cm to 11 cm, with a papillary projection of 6 cm, CA125=75ui/ml, and was nulliparous.
Ultrasonography evaluation found unilocular cyst – B1 (fig. 18), by simple descriptors it seems
to be endometriosis and the big papillary projection because did not contained vessels was
appreciated as B5 (fig. 19). We interpreted the ovarian mass as a benign one – unilocular solid
endometrioma. The pathological result was endometrioid ovarian cancer developed on
endometriosis. For most of our cases with malignant transformation of endometrioma we could
not diagnose the malignancy by ultrasound exam. Maybe for this case it would have been better
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to use the proportion of solid tissue in the tumour (the ADNEX model) to obtain the probability
of tumour type. The mathematical multiclass model uses three clinical predictors (age, serum CA125 level, type of centre) and six ultrasound predictors (maximal diameter of lesion, proportion of
solid tissue, more than 10 cyst locules, number of papillary projections, acoustic shadows, and
ascites) [8, 9].

Fig. 18. Unilocular cyst – B1

Fig. 19. Papillation without blood vessels – B5

In practice, all ultrasound examiners go through a mental process when carrying out a scan. For
some masses we will immediately identify a specific appearance and recognize the nature of a
lesion, without the need to measure specific structures in the tumour. Always we must take into
account clinical characteristic of patient and measurements of serum CA 125 levels or ROMA
(Risk of Ovarian Malignancy Algorithm) score. For example, in women older than 50 years, an
adnexal mass associated with a serum CA 125 level of over 100 U/mL is very often a carcinoma.
Conclusions
Our results suggest that the current approach used to characterize adnexal masses may not be
optimal. The Simple Rules must be used on the assessment and management of ovarian masses.
The ability to provide accurate risk estimates is highly relevant for risk stratification and
individualized patient management. Important limitations of the Simple Rules are the inconclusive
results for some cases and the absence of an estimated risk of malignancy. The simple rules cannot
replace training and experience in ultrasonography.
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Abstract
Background
Cervical cancer is the third most common cancer in women in the world (first place in Romania)
Clinicians depend on diagnostic imaging in the triage and the treatment management of the
patients. In recent years ultrasound has gained increased attention in preoperative staging of
cervical cancer.
Aim
The objective was to study the tumour size, colour score and the possible invasion of
parametrium tissue and to predict the operability of cases with cervical carcinoma.
Methods
The study group comprised forty-eight patients with histologically confirmed invasive
carcinoma of the cervix. A prospective study was performed and included patients diagnosed with
invasive cervical cancer admitted in 1st Gynaecology Department Iaşi during the period of 20172019. Maximum cervical tumour length, anterior-posterior diameter and width have been
measured and tumour. Intratumoral blood flow was subjectively evaluated by colour Doppler
examination. We evaluated the tumour extension at the level of parametrium.
Results
The median age of the patients was 53.2 years, ranging from 29 to 81 years. 12 (25%) patients
were diagnosed with IB2 stage (FIGO) cervical cancer and 36 (75%) with stage IIB or higher.
Histologically, 42 (87.5%) cases were squamous cell carcinoma and 6 (12.5%) were
adenocarcinoma. Sonographic findings suggesting parametrial invasion are extension of the
cervical tumour beyond the cervical stroma with the presence of hypoechoic irregular tissue
infiltrating the peri-cervical tissue. The surrounding cervical tissue with invasion usually had very
scarce vascularization. Agreement between ultrasound assessment of parametrial invasion and
MRI was good (sensitivity 76%; specificity 86%; agreement 85%).
Conclusions
The results of this study demonstrate that transvaginal ultrasound, an inexpensive procedure,
easily accepted by patients, could be carried out quickly and could be used to evaluate the local
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extension of cases with big cervical tumours and to monitor the effectiveness of cervical cancer
treatment widely as alternative method to MRI.
Keywords: Cervical cancer, ultrasonography, operability

Introduction
EUROCARE-5 study shows that five-year relative survival for European women diagnosed
with cervical cancer in 2000-2007 was 62%, ranging from 57% in Eastern Europe to 67% in
Northern Europe. Survival was particularly low (<55%) in Bulgaria, Latvia, and Poland and
highest in Norway (71%) [1]. Unfortunately, Romania has a low survival rate also because many
patients present at gynaecologists in advanced stages. Cervical cancer is the third most common
cancer in women worldwide. In the last few years, the overall 5-year survival rate has been
reported to be 73% but the prognosis for patients with locally advanced cervical cancer is poor
[2]. The extent of disease when compared with pathological specimens is underestimated in 17%
to 32% of cases of FIGO (International Federation of Gynaecology and Obstetrics) stage IB and
in up to 67% of cases of more advanced FIGO stages [3]. Cervical cancer has become less common
in Europe but is still a major public health problem. The number of new cases of cervical cancer
in Europe in 2018 was 61000, with 25800 deaths [4].
An accurate diagnosis guides patient management and informs prognosis. Hoffman et al.,
showed 52% and 45% accuracy for tumour diameter estimation by clinical examination and pelvic
examination [5]. Because of the discrepancies between clinical staging and pathological findings,
more sophisticated imaging methods have been suggested: magnetic resonance imaging (MRI) for
measuring tumour volume and local extent, computed tomography (CT) and positron emission
tomography (PET/CT) for evaluation of metastatic disease. However, the FIGO Gynaecologic
Cancer Committee has accepted these sophisticated methods only reluctantly, because MRI, CT
and PET/CT are not universally available. Ramirez congratulates and recognizes ESGOs’
(European Society of Gynaecological Oncology) massive effort to provide guidance in
establishing measures of care for women with cervical cancer [6].
According to ESGO-ESTRO (European Society for Radiotherapy and Oncology)-ESP
(European Society of Pathology) guidelines [7, 8]:
• Pelvic examination and biopsy, with or without colposcopy, are mandatory components
for the diagnosis of cervical cancer,
• Clinicians depend on diagnostic imaging in the management of patients to triage them to
treatment,
• Magnetic resonance imaging is the mandatory initial investigation for assessment of the
extent of a pelvic tumour and guide treatment options,
• Endovaginal/transrectal ultrasound is an option if it is performed by a properly trained
sonographer.
In recent years ultrasound has gained increased attention in preoperative staging of cervical
cancer [9].
Aim
The objective was to study the tumour size, colour score and the possibly invasion of
parametrium tissue, to predict the operability of cases with cervical carcinoma by 2D ultrasound
examination. Precise tumour size evaluation is critical for determining the best course of therapy.
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In addition to being highly accurate, the ideal diagnostic method should also be fast, widely
available, and inexpensive. Ultrasound examinations take less time, do not require any special
preparation, and are cheaper and more widely available than MRI.
Methodology
The study group comprised 48 patients with histologically confirmed invasive carcinoma of the
cervix. It was a prospective study and included patients diagnosed with invasive cervical cancer
admitted in 1st Gynaecology Department Iaşi between 2017-2019. Assessment of these women
was made by transvaginal transducer, approach which provided a better visualization of the
cervical mass. Maximum cervical tumour length, antero-posterior diameter and width have been
measured and tumour echogenicity was assessed in real-time 2D ultrasound examination.
Intratumoral blood flow was subjectively evaluated by colour Doppler examination. Tumour
extension to the parametrium was also evaluated. Sonographic findings suggestive for parametrial
invasion during the 2D ultrasound examination are extension of the cervical tumour beyond the
cervical stroma and the presence of hypoechoic irregular spiculae infiltrating the peri-cervical
tissue.
Results
The median age of the patients was 53.2 years, ranging from 29 to 81 years. The largest number
of cases was for group of age 56-65 years followed by group 46-55 years (Fig. 1).
No. cases

16
14
12
10
8
6
4
2
0
under 35 years

36-45 years

46-55 years

56-65 years

over 65 years

age

Fig. 1. Distribution of cases by age

12 (25%) patients were diagnosed with IB stage (FIGO) cervical cancer and 36 (75%) with
stage IIB or higher. Mean tumour dimensions for cases with stage IB variated between 9-38.66
mm and was greater for cases with endocervical tumours. Mean tumour dimensions for cases with
stage IIB or higher was between 37.33-52.48 mm. At pathological exam 42 (87.5%) cases were
squamous cell carcinoma (SCC) and 6 (12.5%) adenocarcinomas (AC).
The surrounding cervical tissue with invasion usually had very scarce vascularization for
squamous cell carcinoma. For adenocarcinoma we find an increased vascular score inside the
tumour (fig. 2) and increased vascularization in the invasion zone (fig. 3) comparing with
squamous cell carcinoma.
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Fig. 3. Posterior invasion zone was confirmed
during surgery at the level of uterosacral
ligaments

Fig. 2. 66-years women with adenocarcinoma
with many vessels

We illustrate a case with stage IIB – a tumour around 71 mm (cervical adenocarcinoma) which
had a “splash” image during colour Doppler exam and vessels in the left parametrial invasion (fig.
4 a, b, c).

a

b

c

Fig. 4. a) a big endocervical tumour, b) “splash” image in tumour, c) vessels in parametrial invasion

During ultrasound evaluation we must look very carefully after the posterior limit of the tumour
regarding mesorectal fascia (fig. 5). Colour Doppler examination helps us to identify this limit
easier (fig. 6). We must always evaluate any region of interest with Doppler.

Fig. 5. Posterior limit of the tumour

Fig. 6. Tumoral vessels don’t show rectal invasion

Agreement between ultrasound assessment of parametrial invasion and MRI in our study was
good (sensitivity 76%; specificity 86%; agreement 85%). To illustrate this fact, we present a case
of a 62-year-old woman with stage IIB established by ultrasonography with 100% agreement with
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MRI (table.1). Both methods show that the greatest dimension of tumour was around 4cm (fig. 7),
and the upper limit was at isthmus (fig. 8, 10).
Table. 1 A case concordance between ultrasound exam and MRI
Ultrasonography
Magnetic resonance imaging
Location
cervical channel
in the posterior part of the cervix
Dimensions
23/39/27mm
33/42/23mm
Upper limit
superior limitation at isthmus
superior limitation at isthmus
Infiltration of parametrium
left
left
Posterior contact with
yes
yes
mesorectal fascia

Fig. 7. The greatest tumoral dimension and left
parametrial spread – 2D ultrasound

Fig. 8. Ultrasound – tumoral upper limit and
2 mm distance to mesorectal fascia

Fig. 9. MRI – left parametrium invasion

Fig. 10. MRI – tumoral upper limit

One month after radiotherapy the patient’s evaluation was made in both ways again. Clinical
rectal exam revealed a cervical tumour about 2 cm, without infiltration around (uterosacral
ligaments and parametrium). At ultrasound examination we found a 10/14.6/6.6mm tumour and a
possible 5 mm infiltration in the left parametrium. MRI report described tumour after radiotherapy
25/21 mm. Final pathology of surgical specimen established posterior cervical wall tumour of 2
cm very well limitated, without infiltration in parametrium or lymph node metastases.
Ultrasonography is a useful instrument for patients follow up. In this case, one year after
surgical treatment we evaluated the vaginal cuff and it was normal. At other case we detected
recurrence at the level of the vaginal cuff (fig. 11) and metastases in an external iliac lymph node
(fig. 12).
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Fig. 11. Vaginal cuff recurrence

Fig. 12. Pelvic lymph node metastases

Discussions
The most common type of cervical cancer is SCC, previously reported to account for 85% of
the cases [10]. SCC can be categorized depending on invasiveness and grade of differentiation.
The incidence of AC has shown an increase over the last three to four decades. In our study
large portion of cervical cancers were squamous cell carcinomas too – 87.5%.
Sonography was able to provide accurate measurements, characteristics of tissue appearance,
and potential spread of the condition. Sonography typically shows a mass in the cervical region,
usually with significant vascularity [11, 12]. We found similar aspects in cases from our study.
Sonography, in combination with other imaging methods, has been shown to be an
advantageous and favourable evaluation technique for analysis of ordinary and pathologic
anatomy.
Chiappa et al., believe that 2D and 3D ultrasound should be regarded as complementary
techniques. While 2D dynamic ultrasound can be used to detect the presence of infiltration, 3D
ultrasound volumes can be used to define more precisely the location and degree of tumour
invasion in those cases for which tailored surgery is planned. The found agreement between 2D
ultrasound and MRI was moderate (76%; kappa, 0.46) [13]. We didn’t used 3D analysis but our
results regarding staging were good with agreement 85% between 2D ultrasound and MRI.
Conclusions
We found that colour Doppler is a very valuable sonographic technique in the assessment of
cervical tumours, because the vast majority (95%) of such tumours are vascularized, which will
make it easier to detect them and to determine their borders. Tumour vascularization is related to
cervical tumour size. The results of this study, even if we have a small number of cases,
demonstrate that transvaginal ultrasound, an inexpensive procedure, easily accepted by patients,
could be carried out quickly and could be used to evaluate the local extension of cases with big
cervical tumours and to monitor the effectiveness of cervical cancer treatment widely as alternative
method to MRI. Of course, for a good evaluation of patients and increasing of our expertise we
need for a while external auditing of ultrasonography performance by MRI.
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Abstract
Fertility sparing surgery represents a challenging topic nowadays because epithelial ovarian
cancer (EOC) continues to represent one of the most lethal conditions in women in western
countries, and because more and more women are prioritizing their professional careers and are
trending to extend the day of conception and expand childbirth towards higher ages. [1] The wellknown consequence of cancer treatment has established a negative impact on the quality of life of
cancer survivors due to infertility and premature menopause and so the field of onco-fertility
generated a substantial part of gynaecologic oncology, making the treating physician both lifesaver and protector-of-future fertility. [2]
Keywords: Fertility, pregnancy, cancer

Introduction
Serous borderline ovarian tumours (SBOTs) represent the most frequent histological subtype
of borderline ovarian tumours and are more likely to be associated with:
• bilateral tumours,
• a micro-papillary pattern,
• advanced FIGO stage,
• peritoneal implants,
• a high recurrence rates.
Bilateral SBOTs are also widely reported to be associated with a higher frequency of surface
involvement, the micro-papillary pattern and extra-ovarian implants, all of which adversely impact
disease progression [3].
Over the last decade, fertility-sparing surgery (FSS) that preserves the uterus and at least part
of the ovary has become the gold standard for women with borderline ovarian tumours who desire
to maintain their fertility. [4, 5]
Fertility-sparing approaches are becoming the standard management of young patients with
unilateral SBOTs and other borderline histological subtypes.
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Current Indications for FSS
Selecting optimal candidates for FSS is a tricky part, because the amount of evidence has been
too small to accurately estimate the risk of leaving a microscopic tumour in the contralateral ovary,
especially in high-grade disease with positive peritoneal cytology. [6]
According to the 2007 guidelines of the American College of Obstetrics and Gynaecology
(ACOG), fertility-sparing surgery for reproductive-age patients with invasive EOC is
recommended for highly or moderately differentiated stage IA disease with non-clear-cell
histology [7].
Authors identified stage Ia EOC patients with favourable histology, that is, mucinous, serous,
endometrioid, or mixed histology and grade 1 or 2, as the optimal candidates to safely undergo
fertility-sparing surgery even without a mandatory subsequent platinum-based adjuvant
chemotherapy. [8]
Optimal candidates for FSS
• highly or moderately differentiated stage IA disease,
• non-clear-cell histology,
• unilateral stage I tumour,
• without dense adhesions.
SBOT’S treatment
Fertility spearing surgery involves preserving the uterus and at least partially an ovary. The
treatment for serous borderline ovarian tumours (SBOTs) include:
1. FSS with BOC (bilateral ovarian cystectomy);
2. FSS with UAC (unilateral anexectomy with contralateral cystectomy);
3. Radical surgery, including bilateral anexectomy with or without hysterectomy.
Complete peritoneal surgical staging was considered when all peritoneal surfaces were
carefully explored by cytology, multiple random or targeted biopsies, and omentectomy. [9]
Lymph node dissection is not mandatory because there is no evidence to support this procedure
in borderline ovarian tumours [10].
Adjuvant chemotherapy was offered based on the pathological findings of the surgical sample.
The follow-up of the patient consisted of physical and gynaecological examinations,
determination of CA-125 and an ultrasound every 3 months during the first year after surgery,
every 6 months for 2 years and then yearly subsequent.
Recurrence
Study involving 127 patients with bilateral SBOTs were identified and 33 patients were
excluded due to older age (n=28) or insufficient follow-up data remaining 94 patients for further
analysis, from which:
• 15 women underwent radical surgery during their treatment (16%)
• 79 patients (84.0%) had a fertility-sparing procedure, with a
- BOC (48 patients) 51%
- UAC (31 patients) 33%
Regarding pathological features, 63 (67%) women had micro-papillary patterns, and nearly half
of the patients (n=46, 49%) had extra-ovarian implants, including invasive and non-invasive
implants in 10 (11%) and 36 (38%) of affected patients, respectively.
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During a medium follow-up of 5 years that consisted in both physical and gynaecological
examinations, determination of CA-125 and an ultrasound every 3 months in the first year after
surgery, every 6 months for 2 years and then annually thereafter, (65%) patients developed
primary relapse of borderline or invasive disease accordingly:
• (20%) of patients that had radical surgery,
• (84%) of patients that had unilateral anexectomy with contralateral cystectomy (UAC),
• (67%) of patients that had bilateral ovarian cystectomy (BOC).
Concerning the patients who underwent FSS procedures, approx. 75% experienced recurrence.
The 5-year disease-free survival (DFS) rate of patients who underwent BOC was 14%,
compared with 35% in patients with UAC.
Additionally, more than three quarters patients had been treated conservatively for their
primary relapses, from which more than half patients had a further recurrence after conservative
treatment of their first relapse, and a quarter of them suffered a third recurrence.
Notably, subjects from the UAC group had a significantly higher need of radical intervention
for recurrence than the BOC group (65 versus 28%).
Factors that predict recurrence
Most studies involve the following factors that contribute to relapse and to a significantly
poorer prognosis for SBOT progression [11, 12, 13]
• younger age at diagnosis,
• patients aged <30 years,
• patients with a preoperative CA-125 >300 U/mL,
• patients with SBOT-MPs (micro-papillary pattern),
• bilateral involvement,
• FSS procedure,
• incomplete staging,
• tumour residuals,
• extra-ovarian implants.
Reproductive Outcomes after Fertility-Sparing Surgery in EOC
Data regarding reproductive outcome after FSS in EOC are summarized from a study that
included:
• 440 patients, with a mean age of 28 years old,
• FIGO stages IA-IC,
• Successful conception- 127 patients (29%).
Literature data concerning the rate of women with successful conception after FSS accounts
approximately 30% of all patients, but if we take into consideration only the women with
childbearing wish who actively tried to conceive, then rates of successful conception are
substantially higher, range from 66% to 100%, indicating that no relevant reproductive impairment
exists after FSS. [14, 15, 16, 17,18, 19]
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Regarding the FSS in women with SBOT’s
Among the 79 women who underwent FSS procedures, 10 patients (13%) were diagnosed as
infertile before their ovarian tumours, and 49 patients (62%) attempted to conceive after surgery.
During the median follow-up of 85 months (range, 18-243 months), 23 patients (47%) obtained
27 pregnancies (24 spontaneous and 3 after IVF-ET), resulting in 19 live births.
Future Perspectives
The onco-gynaecologist is in a unique position to provide young cancer patients with up-todate fertility preservation information and fertility-sparing surgical alternatives [2]. However,
even after FSS, many young patients fail to fulfil their childbearing wish, due to various reasons,
such as early relapse in the remaining ovarian tissue or due to diminished ovarian reserve.
Additional techniques like cryopreservation of ovarian tissue, oocytes, or even embryos are
called to offer an additional safety option to young women. [20]
Conclusion
The objective of our article was to establish the feasibility of fertility preservation in young
women with bilateral SBOTs, as well as their oncological and reproductive outcomes, based on
extensive mainly retrospective studies series worldwide.
Comparing the FSS procedures, the ultra-conservative BOC approach was more effective than
the standard UAC approach in terms of reproductive outcomes.
In conclusion, FSS is feasible for young women with BiSBOT’s who desire fertility, with an
acceptable oncological outcome and meaningful rates of pregnancy. The ultraconservative BOC
procedure should be proposed when technically feasible.
FSS in early-stage of epithelial ovarian cancer (EOC) appears an absolutely viable and safe
option for women younger than 40 years who wish to preserve their childbearing potential after
careful consideration of histologic subtypes. The optimal indication is referring to stage Ia G1/G2
disease, as well as stage Ic with favourable, that is, non-clear-cell histology.
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