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ABSTRACT

Background. Coronavirus disease is a highly contagious infection that can be 
deadly and is caused by the severe acute respiratory syndrome SARS-CoV-2.The 
current literature indicates that pregnancy may worsen the course of COVID-19 
infection compared to non pregnant women at the same age. Atypical hemolytic 
uremic syndrome (aHUS) is a complement-mediated disorder, characterized by 
microangiopathic hemolysis, thrombocytopenia, and renal failure.
Case presentation. A case of a gravida at 20 weeks of gestation  with worsen-
ing clinical conditions due to aHUS, and SARS-COV-2 infection was managed. 
Continuous renal replacement therapies  with transfusion of plasma was started. 
Diagnosis comprised atypical HELLP presentation with progressive reduction of 
PLT levels versus other thrombotic microangiopathy.
Conclusions. The lack of anti-ADAMTS 13 antibodies allowed to make the diag-
nosis of Hemolytic-Uremic Syndrome (HUS). The patient started therapy with 
Eculizumab 900 mg that was administered one time every 7 days. The patient 
resumed spontaneous urination after one day of therapy. Renal failure persisted 
after 5 days with creatinine levels at 7.9 mg/dL and azotemia at 126 mg/dL. It 
is challenging to predict the impact of immune-mediated therapies on pregnant 
women. Furthermore, additional data about the immunomodulatory changes in 
COVID-19 patients during pregnancy may reveal pathophysiological events be-
hind this deadly disease.

Key words 
Hus; COVID; gravida; hemolitc uremic 
syndrome. 
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INTRODUCTION

Coronavirus disease is a highly contagious infec-
tion that can be deadly and is caused by the se-
vere acute respiratory syndrome SARS-CoV-2. As 
pregnancy is a unique condition characterized 
by prominent physiologic changes as the cardio-
vascular, respiratory, and immune systems, re-
searchers have questions related to the impact of 
COVID-19 on pregnant women [2, 3]. The current 
literature indicates that pregnancy may worsen 

the course of COVID-19 infection compared to 
non pregnant women at the same age. On the oth-
er hand, the course of severe or critical COVID-19 
in hospitalized pregnant women has been shown 
to be shorter than in non-pregnant population [2, 
3]. It has been stated that COVID-19 may cause an 
increase obstetric complications such as preterm 
labor and fetal distress [2, 3]. However, interna-
tional knowledge is still limited on this issue and 
the experience of large pandemic centers will help 
to achieve better results.
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CASE PRESENTATION

A 40-year-old woman was referred to our emer-
gency room for persistent cough and dyspnea. She 
denied fever and reported the occurrence of pretib-
ial edema two days before. She was at 20th week 
of pregnancy but she didn’t undergo any test. The 
last of the 4 previous pregnancies was complicat-
ed by gestational diabetes mellitus and gestational 
hypertension with the birth of a small for gesta-
tional age (SGA) neonate.
At the admission, oxygen saturation (SpO2) was 
70%, respiratory rate 35-40 breaths/minute, blood 
pressure (BP) 240/150 mmHg and heart rate 
(HR)140 bpm/min. Nasopharyngeal swabs for 
COVID-2 was negative. She started therapy with 
Labetatol ev and MgSo4 ev. High flow oxygen 
therapy was administered causing a raise of SpO2 
to around 80%; nevertheless respiratory function 
remained severely altered.
A CPAP helmet (PEEP 15 and FiO2 70%) was po-
sitioned with rapid improvement of SpO2 up to 
100%. BP decresed to180/130 mmHg and HR to 110 
bpm/min. A central venous catheter was placed 
into the femoral artery. Urinary catheter was in-
serted as well as the patient remained anuric.
Gynecological evaluation revealed the presence of 
a fetus with a biometry corresponding to approx-
imately 20 weeks. The placenta was normally im-
planted. The amniotic fluid appeared regular. The 
cervix was closed without vaginal bleeding.
Blood tests showed hemoglobin (HB) 6.3 g/dL, 
white blood count (WBC) 24.100 103/mL, platelet 
count 72.000 103/mL, creatinine 10.7 mg/dL, azote-
mia 192 mg/dL, LDH 1716 IU/L, AST/ALT 63/30 
mU/ml, PCR 8.57 mg/dL, D-dimer 5931 ng/mL. 
Two units of red blood cells were trasfused. Chest 
X-ray revealed diffuse ill-defined area of increased 
density suggestive of pulmonary edema and bilat-
eral pleural effusion. 
In consideration of the worsening clinical conditions, 
chest CT was performed showing bilateral, multilo-
bar ground glass opacification (GGO) in the lower 
lobes suggesting SARS-COV-2 infection. Continu-
ous renal replacement therapies (CRRT) with trans-
fusion of plasma was started. Given that differential 
diagnosis comprised atypical HELLP presentation 
with progressive reduction of PLT levels versus other 
thrombotic microangiopathy, after collegial discus-
sion, interruption of pregnancy was carried out. A 
cesarean section was performed. In consideration of 
the worsening dyspnea, research of SARS-CoV-2 on 

bronchoalveolar lavage (BAL) fluid was performed 
with positive result. She started non invasive venti-
lation (NIV). Complement C3c, C4, IgG, IgA, IgM, 
indirect coombs test, HBsAg, Anti-HCV, HIV test, 
ANA, ENA, ANCA, Ab ant-dsDNA, LAC and either 
IgG/IgM anti-cardiolipin and anti-beta2glicoprotein 
I antibodies were all negative.
The patient started plasmapheresis. ADAMTS 
13 serum activity level of 24% and the lack of an-
ti-ADAMTS 13 antibodies allowed to make the di-
agnosis of Hemolytic-Uremic Syndrome (HUS). The 
patient started therapy with Eculizumab 900 mg 
that was administered one time every 7 days. The 
patient resumed spontaneous urination after one 
day of therapy. Renal failure persisted after 5 days 
with creatinine levels at 7.9 mg/dL and azotemia at 
126 mg/dL. Continuous dialysis was then shifted in 
intermittent dialysis. Severe anemia persisted after 
10 days and two units of red blood cells were tras-
fused. After 15 days dialysis treatment was stopped. 
Progressive improvement of platelet count was ob-
served with normalization after 12 days. The patient 
was discharged 1 month after the start of therapy 
with normal value of HB, WBC, PLT, creatinine, azo-
temia, LDH, AST/ALT. She continues antihyperten-
sive therapy with beta blockers, sartan, doxazosin, 
amlodipine, clonidine. She continued Eculizumab 
1200 mg after 14 days from the dimission. 

DISCUSSION

Atypical hemolytic uremic syndrome (aHUS) is a 
complement-mediated disorder, characterized by 
microangiopathic hemolysis, thrombocytopenia, 
and renal failure [1]. 
The incidence of aHUS is estimated at 0.23 per year 
per million people [2]. Approximately 10–20% of 
aHUS diagnoses occur in the setting of pregnancy 
[3]. Excess complement activation is usually miti-
gated by soluble and membrane-bound regulators 
of the alternative complement pathway [4].
Recognition of pregnancy-associated aHUS is 
often delayed owing to misdiagnosis of similar 
thrombotic microangiopathy disorders, such as he-
molysis, elevated liver enzymes, and low platelet 
count syndrome or thrombotic thrombocytopenic 
purpura (TTP) [5].
The mechanism by which pregnancy precipitates 
unopposed complement activation remains un-
clear. In normal pregnancy the placenta plays an 
important role in complement activation but is 
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tightly regulated by two specific inhibitory pro-
teins, CD59 and Decay Accelerating Factor, neither 
of which have been implicated in genetic patho-
physiological mechanisms that lead to aHUS [6]. 
When the placenta is removed and these factors are 
no longer expressed this balance may be disrupted 
and unopposed activation triggered, which in part 
explains the predilection of aHUS to post-partum 
presentation. The onset during the first time of 
pregnancy was unusual but may be explained by 
alterative triggers of complement activation name-
ly the estrogen hyper-stimulation [7].
Like aHUS, TTP is a life-threatening thrombotic 
microangiopathy disorder, but latter may respond 
better to plasma exchange as it is usually relies 
on the presence ADAMTS13 autoantibodies [8]. 
Thrombotic thrombocytopenic purpura can be 
easily ruled out with an ADAMTS13 activity level 
greater than 10% and the absence of autoantibod-
ies. Likewise, complement genetic testing may be 
performed to support a diagnosis of aHUS, partic-
ularly when a pathogenic mutation is discovered. 
However, ADAMTS13 and complement genet-
ic testing are send-out labs in most institutions, 
limiting turnaround time. To expedite diagnosis 
and treatment of aHUS, and to help rule out TTP 
more quickly, it may be beneficial for clinicians to 
work with their laboratory medicine department 
and hospital leadership to review options for 
ADAMTS13 and complement genetic testing [1].
Over the last decade the treatment of aHUS has 
been revolutionised by the recognition of the un-
derlying pathophysiology and the availability of 
the monoclonal anti-complement (C5) antibody, 
eculizumab. This treatment has improved out-
comes for those with aHUS to the extent that re-
turn to normal or near normal renal function is a 
common, if not expected, outcome of treatment [9].
Clinical trials have shown that eculizumab effec-
tively decreases complement-mediated hemolysis, 
thrombocytopenia, and kidney injury in non preg-
nant adults with aHUS. Thus, successful treatment 
of pregnancy-associated aHUS with eculizumab is 
in line with our understanding of the disease as a 
complement mediated thrombotic microangiopa-
thy disorder [1]. 
Eculizumab is the first approved medication for 
patients with Paroxysmal nocturnal haemoglobin-
uria (PNH) in 2007 or aHUS in 2011. In patients 
with PNH, treatment with eculizumab was asso-
ciated with significant reductions in intravascular 
haemolysis, thromboembolism, transfusion re-

quirements, anaemia, and fatigue, and improved 
quality of life. In patients with aHUS, eculizumab 
inhibited TMA, improved renal function and hae-
matological outcomes, and improved quality of 
life. Eculizumab therapy has also been associated 
with improved survival in both clinical settings [7]. 
Sometimes it may be challenging to distinguish be-
tween pregnancy complications like preeclampsia, 
HELLP syndrome with COVID-19 related to clini-
cal findings and increased rates of pregnancy com-
plications and cesarean section were observed [10, 
11]. Recent studies evidenced higher pregnancy 
complication rate, erythrocyte sedimentation rate, 
C-reactive protein, procalcitonin, ferritin, D-dimer, 
lactate dehydrogenase, IFN γ, and IL-6 values (p 
< 0.05) in COVID-19 pregnancy. The management 
of pregnancies complicated by COVID-19  is chal-
lenging for physicians as there is still no consen-
sus on issues such as optimal treatment modality, 
timing, and route of delivery [12-15]. However, as 
pregnancy is a unique process characterized by 
various immunologic changes and each immu-
nomodulatory event is associated with a specific 
condition, it is challenging to predict the impact of 
immune-mediated therapies on pregnant women. 
Furthermore, additional data about the immuno-
modulatory changes in COVID-19 patients during 
pregnancy may reveal pathophysiological events 
behind this deadly disease [13].

CONCLUSIONS

The experience of major pandemic centers in deal-
ing with a large case load is valuable to improve 
people’s knowledge on pregnant women with 
COVID-19 infection.
aHUS represents a rare and even more exceptional 
disease in the early stages of pregnancy that can 
put the mother’s life at risk and whose timely di-
agnosis is essential. 
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ABSTRACT

Introduction. Pregnant women can be subject to various types of infection that can 
have an impact on both the pregnancy and foetal health. In order to identify these 
conditions and institute the necessary treatments in a timely manner, guidelines 
recommend administering a series of serological screening tests, the timing and 
procedures of which are widely accepted by the whole scientific community. This 
paper reports on the coverage of serological screening during pregnancy and the 
seroprevalence of a series of viral infections amongst pregnant women receiving 
healthcare in the province of Trento (north-eastern Italy) between 2015 and 2019. 
Materials and Methods. The data on serological screening during pregnancy are re-
corded on the birth attendance certificate (CEDAP) by the midwives present at birth, 
using an electronic template, at all maternity facilities in the province of Trento. The Au-
thors retrospectively analysed the annual birth attendance certificate databases for all 
pregnant women who received care in hospital maternity facilities between 01.01.2015 
and 31.12.2019. For cases in which a positive result, results pending or seroconversion 
were recorded, the hospital information system (Sistema Informativo Ospedaliero, SIO) 
was consulted to acquire information on the result of the test, the whole series of se-
rological tests and any treatments prescribed. Serological screening coverage and se-
roprevalence were calculated for Rubella Virus, Cytomegalovirus (CMV), Hepatitis B 
Virus (HBV), Hepatitis C Virus (HCV) and Human Immunodeficiency Virus (HIV).
Results. A total of 20,660 pregnant women were analysed. Average cover for all of 
the serological tests during the period considered was 97.5%, and no differences 
were observed with regard to the age group, academic qualifications and nation-
ality of the pregnant women, or with regard to the maternity facility. The average 
seroprevalence of CMV virus was 69.5/100 pregnant women tested, with a sig-
nificant downward trend during the five-year period analysed; for HBV it was 
0.76/100, for HCV it was 0.39/100, for HIV it was 0.15/100 and for Rubella virus 
it was 90.5/100. The seroprevalence values followed an upward trend with a de-
crease in the pregnant woman’s academic qualifications and were higher among 
foreign nationals. The seroprevalence of HBV infection was higher amongst moth-
ers originating from Eastern European countries, for HCV and CMV amongst 
women from Asian countries and for HIV amongst those of African origin.   
Discussion. The coverage observed for serological screening shows extensive com-
pliance with the indications provided by Italian guidelines for the monitoring of 
pregnancy and homogeneous management of antenatal care throughout the prov-
ince. The seroprevalence values obtained are largely consistent with those of previ-
ous Italian studies. Foreign women, younger women and women with a low level 
of schooling warrant special attention, also with a view to possible interventions to 
promote healthy lifestyles and access to vaccination schemes.

Key words 
Gestational infections; serological screen-
ing; birth attendance certificate; coverage; 
seroprevalence.
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INTRODUCTION

During pregnancy, women can contract a number of 
infectious diseases caused by bacteria, viruses, pro-
tozoa or fungi. The risk of acquiring an infectious 
disease during pregnancy can be associated with 
the personal characteristics of the pregnant women, 
their belonging to high-risk categories, or failure to 
comply with hygiene and dietary practices, result-
ing in a higher risk of exposure to the pathogens 
[1]. A lack of vaccination - for example vaccination 
against hepatitis B or rubella - during childhood or 
in any case before the pregnancy, represents another 
considerable risk factor for infection [2]. An infec-
tion during pregnancy does not necessarily result in 
the development of a clinically overt disease, but it 
can have repercussions on the evolution of the preg-
nancy and the mother’s health; it can also cause an 
infection of the foetus through transplacental pas-
sage, contact with the birth canal or breastfeeding. 
The effects on the foetus are any case conditioned by 
the time during the pregnancy at which the infection 
is contracted, by the timely identification and im-
plementation of an effective treatment, if indicated 
[1, 2]. Consequently, in many countries it is recom-
mended to carry out specific serological screenings 
during pregnancy, in the face of a certain variability 
in the prevalence of infections. More specifically, the 
Italian guidelines on the monitoring of physiologi-
cal pregnancies recommend, at different stages of 
the pregnancy, the administration of tests for toxo-
plasmosis, rubella, cytomegalovirus, HIV, hepatitis 
B, syphilis and hepatitis C [3]. With the exception 
of CMV, these tests are included in the essential lev-
els of healthcare, and consequently the pregnant 
woman is not required to cover any co-payment. 
Numerous studies have reported that these sero-
logical screening tests have favourable cost-benefit 
ratios, regardless of the prevalence values observed 
for the individual infections [2]. In the province of 
Trento, the recording of antenatal serological screen-
ing data has long since been a routine practice. The 
data is recorded, for each woman, in her personal 
antenatal guide, which is updated at each antena-
tal check-up and, for all pregnant women, when the 
birth attendance certificate (CedAP) is drawn up. In 
Italy, the CedAP is the reference document for the 
monitoring of the pregnancy, birth and the health 
of the newborn. Its completion by the health profes-
sional attending the birth, generally the midwife, is 
required by law. The CedAP must be drawn up, and 
then registered in the specific database of each ma-

ternity units, no later than the tenth day of birth [4]. 
Wishing to contribute to a greater knowledge of the 
phenomenon this study reports on the coverage of 
serological screening for viral diseases for which an-
tenatal serological screening is recommended, and 
the corresponding seroprevalence values. The study 
population consisted of all pregnant women who re-
ceived childbirth assistance at the maternity facilities 
of the province of Trento between 2015 and 2019.

MATERIALS AND METHODS

Serological screening for rubella is performed 
through the Rubeo test, which is carried out during 
the first weeks of the pregnancy through the determi-
nation of specific IgG and IgM antibody determina-
tions. In the presence of a state of immunity (specific 
IgG antibodies positive and specific IgM antibodies 
negative), the test is not repeated. In the presence of 
a state of susceptibility (IgG and IgM negative), the 
test is repeated every 4-6 weeks, until at least the 5th 
month [3, 5]. Screening for HBV is performed during 
the third trimester using an HBsAg assay, with a 
confirmation test in the case of a positive result, and 
HBsAg and anti-HBc antibody assays if positivity is 
confirmed [7]. This is followed by a viral load assay 
on a plasma sample [3, 6]. The screening for HCV 
infection is performed during the first trimester by 
means of an HCV antibody determination using the 
ELISA (Enzyme-linked immunosorbent assay) meth-
od and in the case of a positive result, it is confirmed 
with the Riba (Recombinant Immuno Blot Assay) 
test. If the confirmation test is positive, a plasma viral 
load test and viral genotype analysis are performed 
[3, 7].  Screening for CMV infection is performed, in 
at-risk women only (pregnant women with flu-like 
symptoms, mothers of preschool children and wom-
en who work with preschool children), in the first 
trimester with specific IgG and IgM determinations. 
If the first antenatal serological test indicates prior 
CMV infection, the serological test is not repeated [3, 
8]. HIV screening is recommended in the first trimes-
ter, during the first antenatal visit, and in the third 
trimester, and it is based on HIV-1 and 2 antibody 
assays using the immunoenzymatic method [3, 9]. In 
the province of Trento, the results of the serological 
tests for the viral diseases considered are recorded in 
the CedAP database at each maternity facility. The 
specific criteria for recording the results of serologi-
cal tests in the CedAP database are shown in Table 
1. This study included all pregnant women receiving 
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childbirth care in the province’s maternity facilities 
between 01.01.2015 and 21.12.2019. For each case re-
corded in the CedAP as positive (HBsAg, HIV, HCV) 
or as not immune (Rubeo test), or with seroconver-
sion (Rubeo test, CMV), or with results pending, the 
hospital information system (SIO) was used to veri-
fy/ retrieve full data. The SIO is a kind of electronic 
repository from which it is possible, for clinical or 
medicolegal reasons or epidemiological analyses, to 
retrieve all the analytical data regarding the health-
care services provided to residents and non-resi-
dents by the provincial health service. The coverage 
of the individual serological screening programmes 
was calculated retroactively, for each year in the 
study period and regarding the following maternal 
characteristics: age group, academic qualification 
and nationality, and for each maternity facility. The 
seroprevalence of the infections was also calculated 
for each year in the study period and with regard 
to the following maternal characteristics: age group, 
academic qualification and nationality. The retrieval 
of the whole serological profile of the positive cases 
allowed their clinical classification. The significance 
of the time trends for coverage and the seropreva-
lence of the individual conditions was analysed with 
the Cochrane-Armitage test and the significance of 
the differences between the sub-populations com-
pared, for both coverage and seroprevalence was an-
alysed using the chi-squared test. The coverage and 
seroprevalence values are indicated together with 
the corresponding 95% confidence intervals.

RESULTS

Between 2015 and 2019, 20,660 pregnant women 
received childbirth care at maternity facilities of 
the province of Trento. 6.2% of the mothers had 
a premature birth (< 37 weeks of gestation) and a 
late prematurity (gestation weeks 34-36) occurred 
in 4.6% of cases. The average age of the pregnant 
women rose from 32.3 years in 2015 to 32.5 years 
in 2019 and the percentage of those of foreign na-
tionality decreased from 26.3% in 2015 to 25.0% 
in 2019. Considering the entire panel of serologi-
cal tests evaluated the average coverage over the 
study period was 88.6% and decreased from 95.3% 
in 2015 to 68.0% in 2019. Excluding CMV infection, 
the screening of which has never been included 
in the essential levels of healthcare for all women, 
but only those at risk, the average coverage for all 
screening programmes across the study period was 

98.5% and decreased from 98.9% in 2015 to 96.7% 
in 2019. The overall average coverage over the en-
tire study period and excluding CMV is 95.0% in 
late or moderate preterm pregnancies and 91.0% 
in the case of very or extremely premature birth. 
Considering the screening programmes separate-
ly, average coverage was 99.8% for the Rubeo Test, 
99.6% for HBV and HIV and 98.8% for HCV. Al-
ways excluding CMV infection, the temporal trend 
of coverage of all the serological screening tests 
considered collectively and for the individual tests 
was stable and without significant variations from 
one year to the next (Table 2). No differences in 
coverage were observed in relation to age group, 
academic qualifications or nationality, or in relation 
to the maternity facility where the birth took place. 
Of the entire population of pregnant women stud-
ied, 12,864 were positive for pregestational CMV 
infection (an average of 2,572 per year), 157 were 
HBsAg positive (on average 31 per year), of whom 
4 (2.5%) had a history of drug addiction; 80 were 
positive for HCV (an average of 16 per year), of 
whom 22 (27.5%) had a history of drug addiction; 
30 were positive for HIV (an average of 6 per year), 
of whom 2 (6.6%) had a history of drug addiction; 
18,625 were found to still have rubella virus anti-
bodies, i.e. to be immune (due to prior illness or 
vaccination), whereas 1,993 did not have antibod-
ies and were therefore susceptible. Over the whole 
study period, the average seroprevalence for CMV 

Table 1.  Registration criteria in the CEDAP of serological tests in pregnancy 
for infectious diseases..

Serological test Registration criteria

RUBEO TEST 1 not performed

2 not immune

3 immune

4 in progress

5 seroconversion in pregnancy

HBSAG 1 not performed

2 negative

3 positive

4 in progress

5 vaccinated

HCV - HIV 1 not performed

2 negative

3 positive

4 in progress

CMV 1 not performed

2 negative

3 pre-pregnancy infection

4 reinfection/reactivation in pregnancy

5 first infection in pregnancy
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Table 3.  Seroprevalence of infections per 100 pregnant women (95% CI) by age groups. Period 2015-2019.
Age groups Type of infections

CMV HBV HCV HIV Rubella (not immune)

< 25 yrs 78.70
(76.48-80.92)

0.52
(0.17-0.86)

0.39
(0.08-0.70)

0.39
(0.08-0.70)

15.62
(13.81-17.41)

25-29 yrs 71.06
(69.69-72.43)

0.96
(0.71-1.21)

0.30
(0.15-0.45)

0.09
(0.003-0.17)

12.32
(11.37-13.25)

30-34 yrs 79.45
(78.38-80.52)

0.99
(0.76-1.22)

0.41
(0.26-0.56)

0.13
(0.04-0.21)

10.18
(9.40-10.95)

35-39 yrs 67.74
(66.43-69.05)

0.45
(0.29-0.65)

0.33
(0.15-0.45)

0.13
(0.03-0.23)

7.68
(6.96-8.39)

≥ 40 yrs 68.46
(66.32-70.60)

0.46
(0.16-0.76)

0.77
(0.28-1.16)

0.26
(0.04-0.48)

8.37
(7.14-9.58)

infection was equal to 69.5/100 pregnant women 
tested (95% CI: 68.8-70.2), HBV seroprevalence 
(positive HBsAg test) was 0.76/100 (95% CI: 0.65-
0.87), HCV seroprevalence was 0.39/100 (95% CI: 
0.31-0.47), HIV seroprevalence was 0.15/100 (95% 
CI: 0.09-0.21), and seroprevalence for rubella was 
90.5/100 (95% CI: 89.95-90.65). The seroprevalence 
for CMV infection was statistically significantly 
higher (p < 0.01) in the age group 30-34 years and 
in the age group < 25 years; the seroprevalence for 
HBV infection was statistically significantly higher 
(p < 0.01) in the age group 25-34 years, for HCV in 
the age group 40 years and over, and for HIV in 
the age group < 25 years, while the level of immu-
nity to rubella virus increased with an increase in 
age and, conversely, the proportion of susceptible 
subjects increased with a decrease in age, with a 
statistically significant trend (p < 0.01) (Table 3). 
Seroprevalence and, in the case of rubella, the pro-
portion of susceptible subjects (at risk of infection), 
increased for all the conditions considered with a 
decrease in the level of academic qualification, with 
a trend that was, overall, statistically significant (p 
< 0.001) (Table 4). Overall, a statistically significant 
excess was observed in seroprevalence amongst 
foreign women compared to Italian women (Table 
5). Seroprevalence for HBV infection was higher 
amongst women from Eastern European countries 
(3.72/100), with a statistically significant difference 

(p < 0.001), compared to the mean values of foreign 
women, that for HCV was higher amongst mothers 
from Asian countries, with a statistically significant 
difference (p < 0.001), compared to the average val-
ues of foreign women; and that for CMV infection 
was higher amongst mothers of Chinese origin 
compared to the mean values of foreign women (p 
< 0.05). HIV seroprevalence was higher amongst 
pregnant women of African origin (1.10/100), with 
a statistically significant difference, compared to 
the average values of foreign women (p < 0.001). 
Lastly, the proportion of cases susceptible to ru-
bella was higher amongst pregnant women from 
non-European countries compared to the average 
values of all foreigners, although this difference 
was not statistically significant. 
As regards CMV infection, there were 169 cases of 
seroconversion during pregnancy (an average of 34 
per year), of which 51.5% were reactivations and 
48.5% were first observed during pregnancy. In abso-
lute terms, overall seroconversions regard 141 Italian 
women, for a seroconversion rate of 1.0/100 pregnant 
women tested, and 28 foreign women, for a serocon-
version rate of 0.60/100. Amongst the seroconverted 
foreign women, no statistically significant differenc-
es were observed regarding the geographical area of 
origin. As far as the Rubeo test is concerned, 4 sero-
conversions were recorded during pregnancy (less 
than one case per year), all of them in foreign wom-

Table 2.  Percentage coverage of serological screening tests in pregnancy for viral diseases by single year. Period 2015-2019. 
Serological test 2015 2016 2017 2018 2019

CMV 96.2 97.5 95.7 86.2 70.8

HBV 99.5 99.6 99.6 99.7 99.6

HCV 99.5 99.6 99.6 99.5 96.0

HIV 99.6 99.4 99.6 99.9 99.5

Rubella 99.9 99.8 99.9 99.7 99.8
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en from non-European countries. As regards clinical 
status, there were 3 certified cases of high viremia 
(> 10,000 copies/mL) amongst the cases of positive 
HBsAg tests (1.9%) and their overall classification 
is provided in Table 6. The acute forms prevailed 
amongst foreign women, the inactive forms amongst 
Italian women. There were 31 cases with high vire-
mia amongst the HCV-positive cases (38.7%) and 6 
cases with high viremia amongst the HIV-positive 
cases (20%). Amongst the 30 HIV-positive cases, the 
first confirmed positivity occurred during pregnancy 
in 5 cases (16%), all of them in women of African ori-
gin. There were three cases of HIV/HCV co-positivi-
ty, two cases of HIV/VDRL-RPR-TPHA co-positivity 
and two cases of HBsAg/HCV co-positivity.

DISCUSSION

The CedAP model used in the province of Trento pro-
vides for the acquisition of a much greater number of 
variables than that envisaged by in the “ministerial” 

model. In particular, through our provincial model, 
all the serological tests proposed by Italian guide-
lines for the monitoring of physiological pregnancies 
are systematically acquired [3]. An overall analysis 
albeit preliminary, of the temporal trend of prenatal 
serological screenings in the province of Trento was 
carried out in a previous study [10]. In this study, an 
attempt was made to investigate the subject in depth 
in order to enhance the contribution of the staff of the 
maternity units. In fact, it must be said that the num-
ber of the variables to be acquired through the Ce-
dAP has been expanded, also including data on se-
rological screenings, due to the willingness of health 
workers to monitor different aspects of the mater-
nity care path. This information increase, together 
with the confluence of the annual electronic birth 
attendance certificate data at the Clinical and Eval-
uational Epidemiology Service of Trento Provincial 
Health Authority allows an analysis of all pregnant 
women who receive care in the province’s maternity 
facilities and, therefore, an area-based rather than a 
centre-based analysis. This also makes it possible to 
verify the level of application of recommended pro-
cedures for pregnancy care and the existence of any 
barriers to access to prenatal screenings. As regards 
the implementation of the recommended serological 
tests, it can be said that Italian guidelines appear to 
be fully applied at local level. The coverage values 
actually appear to be very high, with a negligible 
percentage of pregnant women not screened and 
without any difference in terms of the age group, ac-
ademic qualification and nationality of the mother, 
or between the individual maternity units. As ex-
pected, coverage appears lower in preterm pregnan-

Table 4.  Seroprevalence of infections per 100 pregnant women (95% CI) by educational level. Period 2015-2019. 
Educational level Type of infections

CMV HBV HCV HIV Rubella (not immune)

University degree 64.68
(63.59-65.77)

0.47
(0.32-0.62)

0.22
(0.11-0.31)

0.09
(0.03-0.14)

7.77
(7.16-8.36)

High school 69.92
(68.97-70.87)

0.76
(0.59-0.93)

0.32
(0.20-0.42)

0.09
(0.03-0.15)

10.05
(9.45-10.63)

Middle school or lower 84.20
(82.08-85.60)

1.62
(1.16-2.06)

1.14
(0.76-1.52)

0.516
(0.25-0.77)

13.67
(12.42-14.90)

Table 5.  Seroprevalence of infections per 100 pregnant women (95% CI) by citizenship. Period 2015-2019. 
Citizenship Type of infections

CMV HBV HCV HIV Rubella (not immune)

Italians 61.90
(61.1-62.7)

0.13
(0.08-0.18)

0.32
(0.23-0.41)

0.07
(0.03-0.10)

8.68
(8.24-9.12)

Foreigners 92.3
(91.5-93.0)

2.58
(1.83-3.33)

0.60
(0.40-0.80)

0.39
(0.23-0.55)

12.43
(11.55-13.31)

Table 6.  Clinical status of HBV infection in HBSAg positive cases. Com-
parison between Italians and foreigners. Period 2015-2019. 

Clinical status of  
HBV infection

Italians Forei-
gners

Total

Acute hepatitis 1 9 10

Chronic Hepatitis 0 10 10

Previous Infection 3 84 87

Chronic Carrier 7 24 31

Inactive Carrier 6 13 19

Total 17 140 157
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cies. It can therefore be stated that in the province of 
Trento there are no barriers to access to recommend-
ed serological screening in pregnancy, confirming 
the equity and homogeneity in the management of 
antenatal care in the area. However, it cannot be said 
that the reported coverage values are the best in Ita-
ly, also because this data is not currently registered at 
national level and therefore there is no possibility of 
comparison between different areas of our country. 
In any case, the small percentage of pregnant wom-
en not tested, CMV screening aside, is an issue that 
deserves consideration with regard to the causes and 
reasons. There is some time to close the CedAP after 
childbirth so, in the event that some assessment has 
not been made during pregnancy, it may be possible 
to do so, if appropriate, after childbirth. As regards 
the calculation of the seroprevalences of the various 
infectious diseases, a correspondence equal to 96% 
was observed between the data recorded in the Ce-
dAP and the data of the SIO regarding the positive 
cases. The quality of the data recorded in the birth 
attendance certificate can be considered satisfactory, 
although it was also necessary to access other infor-
mation sources and not only to retrieve the results of 
the tests in progress, for which the results were not 
available before the birth attendance certificate was 
signed off.  Use of other sources, such as the hospital 
information system was in any case necessary to re-
trieve all the data needed to define disease status, its 
potential for transmission to the foetus and any treat-
ments instituted. The average proportion of women 
susceptible to rubella across the whole study period 
was 9.7%, which is substantially in line with the val-
ues reported by previous Italian [11] and internation-
al studies [12-14]. The percentage of women suscep-
tible to rubella increased over time and was higher 
amongst younger women, those with a lower level 
of schooling and foreign women. This situation can 
be associated with a decrease in vaccination cover-
age over the past decade and with an increase in an-
ti-vax movements, both aspects that should be con-
sidered when reviewing the vaccination programme 
offered to pregnant women and women of child-
bearing potential [15]. HBV seroprevalence across 
the entire caseload of pregnant women coincides 
with that of a low-endemic area [16] and is similar to 
that reported in a previous Italian multicentre study 
[17]. There appears to be a very great difference in 
seroprevalence between Italian and foreign women 
that is higher than that reported previously in Italy 
[17], although it is consistent with more recent Ital-
ian studies [18, 19]. These differences can be in part 

attributed to the different vaccination policies for 
the general public developed in previous decades in 
the different countries and will hopefully decrease 
in the future with the optimisation of vaccination 
programmes in the most endemic countries. HCV 
seroprevalence in pregnancy appears broadly stable 
over the study period and lower than that reported 
in the USA and most European countries [20, 21], 
and it is lower than the values reported in previous 
Italian observational studies [22-24]. Seroprevalence 
was higher amongst foreign nationals than amongst 
Italian women, in contrast with the results of previ-
ous Italian studies [23, 24], with an excess amongst 
those of Asian origin. The level of prevalence, in the 
province of Trento, is supported not only by foreign 
women from certain geographical areas, but also by 
mothers, many of whom Italian, belonging to certain 
risk categories. The most noteworthy of these is the 
presence of subjects with a history of drug addiction 
[25], which constitute 27.5% of HCV-positive moth-
ers. Average CMV seroprevalence over the study pe-
riod is within the range reported by previous Italian 
studies [26-28] and confirms that the values are high-
er amongst foreign women [27, 28] and also amongst 
those with a lower level of schooling. It would be 
useful, for reducing the risk of infection, to optimize 
prenatal or, better still, preconception counselling, 
aimed at promoting correct hygiene and dietary prac-
tices during pregnancy [29]. The overall prevalence 
of HIV infection observed is similar to that recorded 
in previous Italian studies [27, 30] and confirms that 
the value is higher amongst foreign women from Af-
rican countries, where the prevalence of the infection 
amongst the general population is higher. The value 
reported in this study is also similar to that reported 
in the United Kingdom [31, 32]. 

CONCLUSIONS

In our experience, the CedAP has proved to be 
a very useful tool for monitoring the trend and 
characteristics of the infections, especially for vi-
ral infections during pregnancy. The inclusion of 
serological test results in the structure of CedAP 
allows to evaluate the adherence to the guidelines, 
the equity of access to serological screening and to 
calculate the prevalence of the infections in spe-
cific subpopulations of pregnant women. Lastly, 
combining data from the birth attendance certifi-
cate with hospital information system data makes 
it possible to classify the disease status and ac-
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quire the information needed to analyse the man-
agement and the outcome of the treatment of the 
positive cases. As the birth attendance certificate 
includes a “neonate” section, it is also possible to 
analyse the neonatal outcomes.
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ABSTRACT

Background. Atypical polypoid adenomyoma (APA) is a rare lesion with less 
than 500 cases reported worldwide (in the literature). It is an unusual tumor of 
the uterus, first described by Mazur in 1981 that typically develops in young 
women, which are also associated with infertility. The disease is considered be-
nign, but there is a significant risk of developing an endometrial carcinoma or a 
risk of recurrence. The most common histological type of associated adenocarci-
noma is endometrioid endometrial carcinoma.
Case presentation. In this study we present a case of APA concomitant with a 
serous endometrial intraepithelial carcinoma (SEIC) in a young woman, an occa-
sion that has not been reported yet.
Conclusions. When a patient is diagnosed as having APA, always an accompa-
nying EC must be carefully searched.
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INTRODUCTION

Atypical polypoid adenomyoma (APA) is an unusual 
uterine tumor first described by Mazur in 1981 as “ir-
regular atypical endometrial glands with squamous meta-
plasia and a cellular, smooth muscle mesenchyme” [1]. It 
generally develops in young women, which also as-
sociated with infertility. Usually, the clinical presenta-
tion is an abnormal uterine bleeding. The most typical 
location of APA is at the cervical/isthmic region, but it 

can originate in every uterine level [1-3].  The disease 
is considered benign, but there is a significant associa-
tion with coexistence or development of endometrial 
carcinoma (EC) and a risk of recurrence [2-5]. In a re-
cent report Cheng et al. describe a case of APA coex-
istence with serous adenocarcinoma of endometrium 
in a post-menopausal woman [6]. In this study we 
present a case of APA concomitant with a serous en-
dometrial intraepithelial carcinoma (SEIC) in a young 
woman, an occasion that has not been reported yet.
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Figure 3.  p53 overexpression in SEIC (upper portion) and p53 wild type of 
expression in APA (lower portion) x25.

Figure 4.  Ki67 high proliferative activity in SEIC (left) and low prolifera-
tive activity in APA (right) x25.

CASE PRESENTATION

A 35-year-old woman (gravida 0, para 0), with a 
body mass index of 25,4 kg/m2, presented with a 
pelvic pain and heavy vaginal bleeding not influ-
enced by drug therapy. Her menarche occurred at 
13, menstrual cycle was regular every 28 days. Ini-
tially dilation and curettage were performed, and 
the pathology revealed atypical endometrial hyper-
plasia and EC of mixed type: endometrioid and clear 
cell carcinoma. A month later the patient underwent 
radical hysterectomy with total pelvic lymph node 
dissection and biopsy of the omentum. Macroscopi-
cal examination of hysterectomy specimen revealed 
a uterus 8 cm in length and 3 cm in width with a 
small polypoid tumor 15 mm in diameter, located at 
the istmical part of the uterus, slightly arisen above 
the endometrial surface. Histological examination 

of the polypoid lesion revealed a biphasic tumor 
composed of slightly irregular endometrial glands 
with mild cytologic atypia and multiple squamous 
morules, surrounded by a benign smooth muscle 
stroma (Figure 1). There were areas with highly 
atypical cells lining focally the surface and some su-
perficial glands of the polypoid formation without 
invasion in the smooth muscle stroma (Figure 2). 
These epithelial cells had large, atypical nucleuses 
with prominent nucleoli, scant cytoplasm and im-
munohistochemically revealed p53 strong nuclear 
overexpression (mutant type) on the background of 
p53 wild type expression in the rest of the polypoid 
tumor (Figure 3). Ki 67 showed markedly increased 
proliferative activity on the surface atypical foci in 
comparison to underlying areas (Figure 4). Napsin 
A and WT1 were negative everywhere.

Figure 1.  APA with irregular endometrial glands, squamous metaplasia, 
myomatous stroma and non-invasive base of the lesion (XE x40).

Figure 2.  SEIC, presented by areas with highly atypical cells lining focally 
the surface and some superficial glands (left) of APA (right) (XE x25).
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The final pathological analysis based on histologi-
cal findings and immunohistochemistry was that 
of a SEIC, arising on the surface of APA. The pol-
ypoid lesion was located at the isthmical area with-
out an involvement of the endocervix and without 
stromal invasion. All surgically removed 18 lymph 
nodes were with sinus histiocytosis. The specimen 
obtained from the omentum showed no patholog-
ical findings. The neoplastic process was staged as 
FIGO Stage IA. Provided that SEIC can be associ-
ated with disseminated disease outside the uterus, 
despite non-invasive, a consequent brachytherapy 
was recommended to the patient. No recurrence 
was observed 15 months postoperatively.

DISCUSSION

APA is a rare lesion with less than 500 cases report-
ed in the literature, often as single cases or small 
series (less than 5 cases) [4]. It generally develops 
in women of reproductive ages with common as-
sociated infertility [3, 5]. The diagnosis of APA is 
essentially histological but grossly and clinically 
it is indistinguishable from endometrial polyp or 
submucosal leiomyoma [4]. The main histologi-
cal feature of an APA is the presence of “irregular 
atypical endometrial glands” [1] and in most of the 
cases their distinction from an invasive endometri-
oid endometrial carcinoma (EEC) is a challenge for 
pathologists. Longacre et al. propose that APA with 
markedly complex glands (high architectural in-
dex) be designated “APA of low malignant poten-
tial” to emphasize the potential risk for myometrial 
invasion [2]. Few researches have tried to identify 
useful immunohistochemical markers for differen-
tial diagnosis, but no one has been of essential help 
[7, 8]. At present APA is histopathologically classi-
fied as a benign lesion [9]. In the largest systematic 
review of the literature that includes 296 cases of 
APA, reported association with concomitant EC is 
11% and development of EC during follow up is 
14% [4]. The most common histological type of as-
sociating adenocarcinoma is EEC [10-16]. There are 
only single reports of other histological subtypes of 
adenocarcinomas, associated with APA: clear cell 
carcinoma in a young woman with Cowden syn-
drome [17] and serous carcinoma (SC) in a post-
menopausal patient [6]. We could not find any 
report of APA associated with SEIC. This non-inva-
sive cancer is immediate precursor of invasive uter-
ine SC that is the prototypical Type II EC. All the tu-

mors belonging to Type II EC differ from Type I EC 
in several features: they are diagnosed at older age; 
patients are more often multiparous and less often 
obese than women with EEC; there is no relation 
to estrogenic stimulation and most cases have p53 
mutation [9]. Our patient is very young, nullipara 
and nulligravida - features which are inconsistent 
with development of serous type carcinoma.
SEIC usually develops directly on a polyp or in 
atrophic endometrium and even non-invasive, 
this carcinoma has a high tendency for extrauter-
ine spread and omentum is the most commonly 
involved location. In these instances, surgical stag-
ing including omentectomy and pelvic–para-aortic 
lymph node dissection is required [18].
Two steps of managing patients with APA are of spe-
cial importance: making of correct histological diag-
nosis and choosing appropriate treatment. In meno-
pausal women, simple hysterectomy is the treatment 
of choice. Fertility-sparing treatment is the usual 
choice for the patients which are of reproductive ages 
and nullipara [12, 15]. It includes: hormonal therapy 
with or without maintenance, operative hysterosco-
py (OH) which present polypectomy, transcervical 
resection (TCR) and biopsies, dilatation, curettage 
and polypectomy (DCP), and progestin-based hor-
monal therapy independently or combined with 
TCR or DCP [4, 5]. Biasioli et al. in their review show 
that relapses in cases treated with OH and with DCP 
are 22% and 38%, respectively [4]. Considering the 
relatively high rates of recurrence and association of 
APA with EC, it becomes obvious that the therapeu-
tic approach to patients with APA has to be adapted 
to each one individual case. The association of APA 
with any type of concomitant EC implies radical 
surgery (hysterectomy and bilateral salpingo-oopho-
rectomy). In our case, the treatment strategies were 
based on the aggressiveness of the concomitant 
carcinoma and possibility of extra-uterine spread. 
An attempt of fertility-sparing treatment would be 
a huge risk even with consequent close follow-up. 
The patient accepted the offered treatment, and no 
recurrence was observed 15 months postoperatively.

CONCLUSIONS

The precise histological diagnosis is leading in de-
termining the treatment of patients with APA and 
during their follow-up. So, the close collaboration 
between pathologists and surgeons is essential for 
these patients, because their treatment and mainte-
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nance are complex and delicate. When a patient is 
diagnosed as having APA, always an accompany-
ing EC must be carefully searched.
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ABSTRACT

The following article aims to highlight the importance of the assessment of frailty 
in patients affected by gynecological cancer and to discuss current data available 
on scores commonly used to predict adverse postoperative outcomes and overall 
survival in this group of patients.
A narrative review was performed in Medline (PubMed) and Embase database 
until February 28, 2022. This study includes randomized and observational stud-
ies about patients undergoing non-emergent surgery for gynecological malig-
nancies with preoperative frailty assessment. 
Fourteen studies, for a total of 85957 women, were included. The Modified Frailty 
Index (mFI) is the most commonly used tool for definition of frail patient. Results 
highlighted that frail patients had lower disease-free survival rates and overall 
survival rates than non-frail patients. Additionally, frail patients were more at 
risk of developing 30-day postoperative complications, non-home discharge and 
Intensive Care Unit admission than the other group.
In gynecologic oncology, the assessment of the state of women’s frailty is fun-
damental to predict adverse outcomes and to customize treatment strategies. 
Modified Frailty Index is the most used tool to assess the frailty state of gyneco-
logic oncologic patients. We advise that this index should be part of the patients’ 
standard evaluation and that it may be used in the daily practice to aid in shared 
decision making for tailored therapeutic strategies. 
In this manuscript we provide an update on the importance of the use of preop-
erative frailty scores to predict complications among patients treated for gyneco-
logical cancer.
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Frailty; gynecological cancer; surgery; 
post-operative complications.
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INTRODUCTION

There is a rapid rise of the mean age of patients with 
gynecological cancer due to increased global quality 
of life and a substantial improvement of the health-
care offered. It has been estimated that by 2050, the 
population over 65 will double that of 2012 [1].
Given the greater frailty and psychological dis-
tress and the lesser possibility to undergo surgery 
of older patients, gynecologists oncologists must 
customize treatment of this patient category more 
than the younger counterpart [2-6]. 
All this underlines the importance of assessing the 
frailty of elderly patients before any type of onco-
logical treatment.
Frailty has been defined as “a medical syndrome with 
multiple causes and contributors that is characterized 
by diminished strength, endurance, and reduced physio-
logic function that increases an individual’s vulnerabil-
ity for developing increased dependency and/or death” 
from World Health Organization in 2012 [7]. 
Frailty is a syndrome characterized by increased 
vulnerability, reduced health response, increased 
falls, need for long-term care and mortality [8-11], 
but it is incorrect to consider all patients over the 
age of 65 as frail because some of them would not 
receive the best treatment possible [12]. In fact, frail-
ty, disability and multimorbidity are very different 
concepts and cannot be used synonymously [13]. 
Many scores, with the aim of customizing the 
treatment, are commonly used for the assessment 
of frailty and there is no unanimous consensus on 
which is the best to use [14-22].
The aim of this study is to emphasize the impor-
tance of frailty by evaluating the currently avail-
able literature and to underline the use of frailty 
assessment tools to predict postoperative adverse 
outcomes and overall survival in frail patients with 
gynecological cancer.

MATERIALS AND METHODS

On March the 1st, 2022, the authors conducted re-
search on Medline (PubMed) and Embase database. 
The keywords used for the research included: “frail-
ty” or “frail” or “fragility” and “ovarian” or “ovary” 
or “endometrial” or “endometrium” or “uterus” or 
“cervical cancer” or “cervix” or “vulvar” or “vagi-
nal” or “gynecological” or “gynecologic”.
The inclusion criteria were: 1) prospective or retro-
spective randomized controlled trials; 2) patients 

with gynecological malignant tumors undergoing 
non-emergent surgery; 3) preoperative assessment 
of patients’ frailty using a defined frailty score (e.g., 
Clinical Frailty Scale (CFS-7), Frailty Index (FI), 
modified Frailty Index (mFI).)
Case reports, case studies and conference abstracts 
were excluded, as well as studies in which the as-
sessment of patients’ state of frailty was not eval-
uated or was evaluated using non-specific scores.
In the end, fourteen studies, for a total of 85957 
women, were included.

RESULTS

The characteristics for each included study are 
summarized in Table 1.
In 2012, M. Courtney-Brooks et al. published the 
first prospective monocentric study in gynecolog-
ical oncology patients over 65 years of age who 
underwent surgery, assessing complications with-
in 30 days as their primary endpoint. 37 patients 
were enrolled, and the state of frailty was calculat-
ed using the Fried frailty criteria (FFC) score. 16% 
of women were frail, 27% were intermediately frail 
and 57% were not frail. Women in the 1st group had 
a significantly higher BMI than those in the other 
groups (36.0, 31.5 and 26.1 kg/m2, p = 0.02) and 
the rate of complications within 30 days was 24% 
versus 67% in non-frail patients compared to frailer 
patients (p = 0.04) [23]. 
In 2015, Uppal et al. retrospectively evaluated, with 
the Modified Frailty Index (mFI), the state of frailty 
of 6551 women undergoing surgery for gynecolog-
ical oncological pathologies. Patients were divided 
as follows: mFI = 0: 45.2%; mFI = 1: 36.7%; mFI = 2: 
15%; mFI = 3: 2.5%; mFI ≥ 4: 0.6%. The complications 
at 30 days Clavien-Dindo IV/V were respectively 
2%, 2.7%, 4.4%, 7.4% and 24.4% (p < 0.001) [24]. 
In 2017, Ferrero et al. conducted a multicentric ret-
rospective study of 78 women over 70 who under-
went surgery for Epithelial Ovarian Cancer (EOC). 
Complications at 30 days were significantly high-
er in patients considered frail using mFI than the 
non-frail counterpart (23.5% vs 4.3%, p = 0.03), and 
median overall survival was more favorable in 
younger patients (98 vs 30 months, p = 0.016) and 
less frail (56 vs 27 months; p = 0.07) [25].
In the same year, Driver et al. conducted a retro-
spective monocentric study on 88 patients under-
going surgery for endometrial carcinoma, subse-
quent chemotherapy and adjuvant radiotherapy. 



Ital J Gynaecol Obstet 2022, 34, N.2

78

Frailty as prognostic predictor in gynecological patients
Ta

bl
e 

1.
 

D
es

cr
ip

tio
n 

of 
in

clu
de

d 
stu

di
es

 w
ith

 m
ain

 re
su

lts
.

A
ut

ho
rs

 
Ye

ar
s 

St
ud

y 
ty

pe
 (R

-P
) 

N
um

be
r o

f 
Pa

ti
en

ts
 

A
ge

 
Sc

or
e 

Ty
pe

 (m
FI

-F
I-F

FC
-

A
CG

-F
FC

-D
ri

ve
rs

’s)
 

Se
tt

in
g 

(E
O

C-
EC

-G
C)

 
Re

su
lt

s 

Co
ur

tn
ey

-B
ro

ok
s 

et
 a

l. 
20

12
 

20
12

 
P 

37
 

M
ea

n 
73

 (r
an

ge
, 6

5-
95

) 
FF

C 
G

C 
67

%
 in

 fr
ai

l v
s 2

4%
 in

 n
on

-fr
ai

l (
p 

= 
0.

04
). 

Fr
ai

l w
om

en
 h

ad
 a

 
si

gn
ifi

ca
nt

ly
 h

ig
he

r B
M

I c
om

pa
re

d 
to

 p
re

-fr
ai

l a
nd

 n
on

-fr
ai

l 
(3

6.
0,

 3
1.

5 
an

d 
26

.1
 k

g/
m

2 , r
es

pe
ct

iv
el

y;
 p

 =
 0

.0
2)

.

U
pp

al
 e

t a
l. 

20
15

 
R 

65
51

 
Pt

s 
w

ith
ou

t c
om

pl
ic

at
io

ns
 (9

7%
): 

m
ea

n 
60

.5
3 

± 
12

.7
5 

(S
D

) P
ts

 w
ith

 
co

m
pl

ic
at

io
ns

 (3
%

): 
m

ea
n 

64
.8

6 
± 

12
.4

1 
(S

D
) 

m
FI

 
G

C 
2%

, 2
.7

%
, 4

.4
%

, 7
.4

%
 a

nd
 2

4.
4%

 fo
r m

FI
 o

f 0
, 1

, 2
, 3

 a
nd

 ≥
 4

, 
re

sp
ec

tiv
el

y 
(p

 <
 0

.0
01

).

Fe
rr

er
o 

et
 a

l. 
20

17
 

R 
78

 
Lo

w
-fr

ai
l: 

m
ed

ia
n 

75
.6

 (r
an

ge
, 

70
–8

9)
  

H
ig

h-
fr

ai
l: 

m
ed

ia
n 

75
.3

 (r
an

ge
, 

70
–8

7)
 

m
FI

 
EO

C 
23

.5
%

 in
 h

ig
h-

fr
ai

lty
 v

s 4
.3

%
 in

 lo
w

-fr
ai

lty
 (p

 =
 0

.0
3)

. M
ed

ia
n 

O
S 

w
as

 in
 fa

vo
r o

f y
ou

ng
er

 (9
8 

vs
 3

0 
m

o;
 p

 =
 0

.0
16

) a
nd

 le
ss

 
fr

ai
l p

at
ie

nt
s 

(5
6 

vs
 2

7 
m

o;
 p

 =
 0

.0
7)

. 

D
riv

er
 e

t a
l. 

20
17

 
R 

88
 

M
ea

n 
68

.5
 (r

an
ge

, 6
0–

88
) 

D
riv

er
’s 

to
ol

 
EC

 
48

%
 in

 fr
ai

l v
s 7

7%
 in

 n
on

-fr
ai

l (
p 

= 
0.

02
). 

Fr
ai

lty
 p

re
di

ct
ed

 
sh

or
te

ne
d 

O
S 

(H
R,

 2
.3

4 
[9

5%
 C

I, 
1.

08
–5

.0
3]

) a
nd

 fr
ai

l p
ts

. 
ha

d 
tw

ic
e 

th
e 

ris
k 

of
 d

is
ea

se
 re

cu
rr

en
ce

 (H
R,

 2
.2

1 
[9

5%
 C

I, 
1.

02
–4

.8
0]

) w
he

n 
ad

ju
st

ed
 fo

r a
ge

, s
ta

ge
, g

ra
de

 a
nd

 C
ha

rls
on

 
sc

or
e.

 

Ku
m

ar
 e

t a
l. 

20
17

 
R 

53
5 

M
ea

n 
64

.3
 ±

 1
1.

3 
(S

D
) 

FI
 (3

0 
ite

m
s)

 
EO

C 
Co

m
pa

re
d 

to
 n

on
-fr

ai
l, 

fr
ai

l p
ts

. w
er

e 
m

or
e 

lik
el

y 
to

 h
av

e 
an

 
Ac

co
rd

io
n 

gr
ad

e 
3+

 c
om

pl
ic

at
io

n 
(2

8.
2%

 v
s 1

8.
8%

; a
O

R:
 1

.6
2,

 
95

%
 C

I: 
1.

00
–2

.6
2;

 p
 =

 0
.0

2)
, t

o 
di

e 
w

ith
in

 9
0 

da
ys

 (1
6.

0 
vs

 
5.

2%
; a

O
R:

 2
.6

0,
 9

5%
 C

I 1
.3

2–
5.

10
; p

 <
 0

.0
01

), 
to

 b
e 

ad
m

itt
ed

 
to

 th
e 

IC
U

 (4
8.

9%
 v

s 2
0.

5%
; a

O
R:

 3
.2

0,
 9

5%
 C

I: 
2.

03
–5

.0
6;

 p
 

< 
0.

00
1)

, t
o 

un
de

rg
o 

C
T 

w
ith

in
 4

2 
da

ys
 (6

2.
6%

 v
s 7

7.
1%

; p
 =

 
00

2)
, t

o 
ha

ve
 a

 n
on

-h
om

e 
di

sc
ha

rg
e 

(2
4.

2%
 v

s 7
.0

%
; a

O
R 

2.
58

, 
95

%
 C

I: 
1.

35
–4

.9
3;

 p
 =

 0
.0

04
). 

O
S 

(m
ed

ia
n 

26
.5

 v
s 4

4.
9 

m
o;

 p
 

< 
0.

00
1)

 a
nd

 P
FS

 (m
ed

ia
n 

15
.8

 v
s 1

7.
4 

m
o;

 p
 =

 0
.0

02
) w

er
e 

sh
or

te
r i

n 
fr

ai
l p

ts
. 

Ad
ed

ay
o 

et
 a

l. 
20

18
 

R 
12

16
 

M
ea

n 
62

.3
9 

± 
10

.8
 (S

D
) 

m
FI

 
EC

 
Pt

s 
w

ho
 w

er
e 

di
sc

ha
rg

ed
 to

 a
 n

on
-h

om
e 

fa
ci

lit
y 

w
er

e 
ol

de
r 

(O
R 

1.
09

 [9
5%

 C
I 1

.0
4–

1.
14

]; 
p 

= 
0.

00
1)

, h
ad

 a
 h

ig
he

r B
M

I (
O

R 
1.

08
 [9

5%
 C

I 1
.0

4–
1.

12
]; 

p 
= 

0.
00

1)
, a

nd
 w

er
e 

fr
ai

l (
5.

4%
 v

s 
1.

3%
; O

R 
1.

95
 [9

5%
 C

I 1
.9

1–
5.

01
]; 

p 
= 

0.
00

8)
. 

Ya
o 

et
 a

l. 
20

19
 

R 
53

5 
M

ea
n 

64
.3

 ±
 1

1.
3 

(S
D

) 
FI

 (3
0 

ite
m

s)
 

EO
C 

Co
m

pa
re

d 
to

 n
on

-fr
ai

l, 
fr

ai
l p

ts
. w

er
e 

m
or

e 
lik

el
y 

to
 h

av
e 

an
 

Ac
co

rd
io

n 
gr

ad
e 

3+
 c

om
pl

ic
at

io
n 

(2
8.

2%
 v

s 1
8.

8%
; a

O
R:

 1
.6

2,
 

95
%

 C
I: 

1.
00

–2
.6

2;
 p

 =
 0

.0
2)

, t
o 

di
e 

w
ith

in
 9

0 
da

ys
 (1

6.
0 

vs
 

5.
2%

; a
O

R:
 2

.6
0,

 9
5%

 C
I 1

.3
2–

5.
10

; p
 <

 0
.0

01
), 

to
 b

e 
ad

m
itt

ed
 

to
 th

e 
IC

U
 (4

8.
9%

 v
s 2

0.
5%

; a
O

R:
 3

.2
0,

 9
5%

 C
I: 

2.
03

–5
.0

6;
 p

 
< 

0.
00

1)
, t

o 
un

de
rg

o 
C

T 
w

ith
in

 4
2 

da
ys

 (6
2.

6%
 v

s 7
7.

1%
; p

 =
 

00
2)

, t
o 

ha
ve

 a
 n

on
-h

om
e 

di
sc

ha
rg

e 
(2

4.
2%

 v
s 7

.0
%

; a
O

R 
2.

58
, 

95
%

 C
I: 

1.
35

–4
.9

3;
 p

 =
 0

.0
04

). 
O

S 
(m

ed
ia

n 
26

.5
 v

s 4
4.

9 
m

o;
 p

 
< 

0.
00

1)
 a

nd
 P

FS
 (m

ed
ia

n 
15

.8
 v

s 1
7.

4 
m

o;
 p

 =
 0

.0
02

) w
er

e 
sh

or
te

r i
n 

fr
ai

l p
ts

. 

M
ul

le
n 

et
 a

l. 
20

19
 

R 
16

3 
M

ea
n 

57
.4

 (r
an

ge
, 2

0–
83

) 
m

FI
 

G
C 

50
%

 fr
ai

l v
s 2

2.
4%

 in
 n

on
-fr

ai
l (

RR
 2

.2
3 

[9
5%

 C
I, 

1.
29

–3
.8

5]
). 



79

Frailty as prognostic predictor in gynecological patients Ottavia D’Oria, Tullio Golia D’Auge, Ermelinda Baiocco, et al.

A
ut

ho
rs

 
Ye

ar
s 

St
ud

y 
ty

pe
 (R

-P
) 

N
um

be
r o

f 
Pa

ti
en

ts
 

A
ge

 
Sc

or
e 

Ty
pe

 (m
FI

-F
I-F

FC
-

A
CG

-F
FC

-D
ri

ve
rs

’s)
 

Se
tt

in
g 

(E
O

C-
EC

-G
C)

 
Re

su
lt

s 

Si
a 

et
 a

l. 
20

20
 

R 
76

44
1 

 <
 4

0:
 6

.9
%

 4
0–

49
: 1

2.
7%

 5
0–

59
: 

25
.2

%
 6

0–
69

: 2
8.

4%
 7

0–
79

: 
19

.4
%

 ≥
80

: 7
.4

%
 

m
FI

 
EO

C 
Fr

ai
l p

ts
. h

ad
 a

n 
in

cr
ea

se
d 

ris
k 

of
 in

te
ns

iv
e 

le
ve

l o
f c

ar
e 

(4
5%

 
vs

 1
7%

; a
RR

, 1
.7

6 
[9

5%
 C

I, 
1.

68
–1

.8
5]

; p
 <

 0
.0

1)
, n

on
-r

ou
tin

e 
di

sc
ha

rg
e 

(2
2%

 v
s 6

%
; a

RR
, 1

.3
9 

[9
5%

 C
I, 

1.
33

–1
.4

5]
; p

 <
 

0.
01

), 
an

d 
in

pa
tie

nt
 m

or
ta

lit
y 

(5
%

 v
s 1

%
; a

RR
, 1

.9
1 

[9
5%

 C
I, 

1.
63

–2
.2

3]
; p

 <
 0

.0
1)

. F
ra

il 
pa

tie
nt

s 
w

er
e 

m
or

e 
lik

el
y 

to
 b

e 
re

ad
m

itt
ed

 w
ith

in
 9

0 
da

ys
 (3

5.
3%

 v
s 2

3.
6%

; a
RR

, 1
.1

1 
[9

5%
 

CI
, 1

.0
4–

1.
18

]; 
p 

< 
0.

01
), 

su
st

ai
n 

m
or

ta
lit

y 
du

rin
g 

90
-d

ay
 re

-
ad

m
is

si
on

 (a
RR

, 1
.3

1 
[9

5%
 C

I, 
1.

01
–1

.6
9]

; p
 <

 0
.0

1)
, a

nd
 h

av
e 

lo
ng

er
 a

nd
 c

os
tli

er
 in

de
x 

ho
sp

ita
l s

ta
ys

. 

O
rla

nd
in

i e
t a

l. 
20

20
 

R 
20

0 
M

ea
n 

73
.5

 ±
 6

.2
 (S

D
) 

FI
 (4

0 
ite

m
s)

 
G

C 
FI

 is
 th

e 
st

ro
ng

es
t p

re
di

ct
or

 fo
r 1

-y
ea

r m
or

ta
lit

y 
co

nfi
rm

ed
 

af
te

r a
ll 

ad
ju

st
m

en
ts

 fo
r c

on
fo

un
de

rs
 (O

R 
3.

40
 [9

5%
 C

I, 
1.

55
–7

.4
5]

; p
 <

 0
.0

1)
 a

nd
 b

y 
RO

C 
cu

rv
e 

an
al

ys
es

 (0
.6

6 
[9

5%
 C

I, 
0.

51
–0

.8
1]

; p
 =

 0
.0

1)
. 

G
ia

nn
in

i e
t a

l. 
20

20
 

R 
10

0 
M

ea
n 

66
.4

4 
± 

10
.4

3 
(S

D
) 

m
FI

 
EC

 
m

FI
 >

 3
 w

as
 a

n 
in

de
pe

nd
en

t p
re

di
ct

or
 o

f o
ve

ra
ll 

(O
R 

7.
19

 
[9

5%
 C

I, 
1.

43
–3

6.
25

]; 
p 

= 
0.

02
1)

 a
nd

 s
ev

er
e 

(O
R 

5.
16

 [9
5%

 C
I, 

1.
07

–2
4.

94
]; 

p 
= 

0.
04

7)
 c

om
pl

ic
at

io
ns

. E
le

va
te

d 
m

FI
 >

 3
 w

as
 

re
la

te
d 

to
 a

 s
ta

tis
tic

al
ly

 h
ig

he
r I

CU
/H

D
U

 a
cc

es
s 

ra
te

 in
 fr

ai
l 

pa
tie

nt
s 

(3
3.

3%
 v

s 6
.6

%
; p

 =
 0

.0
13

). 

D
i D

on
at

o 
et

 a
l. 

20
20

 
R 

26
3 

M
ea

n 
55

.2
 ±

 1
2.

5 
(S

D
) 

m
FI

 
EO

C 
BM

I ≥
30

 (p
 =

 0
.0

4)
, i

nc
re

as
ed

 m
FI

 (p
 =

 0
.0

4)
 a

nd
 h

ig
h 

SC
S 

(p
 <

 
0.

00
1)

 w
er

e 
in

de
pe

nd
en

t p
re

di
ct

or
s 

of
 s

ev
er

e 
co

m
pl

ic
at

io
ns

 
(G

3-
G

5)
. P

at
ie

nt
s 

w
ith

 m
FI

 ≥
 3

 w
ho

 u
nd

er
w

en
t h

ig
h-

SC
S 

su
r-

ge
ry

 w
er

e 
at

 h
ig

he
r r

is
k 

of
 s

ev
er

e 
co

m
pl

ic
at

io
ns

 ra
ng

in
g 

fr
om

 
29

.4
%

 to
 5

0%
. 

G
ue

lh
an

 In
ci

 
et

 a
l. 

20
21

 
P 

14
4 

58
 (1

8–
87

) 
FI

 
EO

C 
Fr

ai
lty

 In
de

x 
> 

0.
26

 is
 a

ss
oc

ia
te

d 
w

ith
 s

ev
er

e 
po

st
op

er
at

iv
e 

co
m

pl
ic

at
io

ns
 in

 p
at

ie
nt

s 
w

ith
 o

va
ria

n 
ca

nc
er

. B
es

id
es

 tu
m

or
 

re
si

du
al

s 
> 

1 
cm

, a
lb

um
in

 le
ve

ls
 <

 3
5.

5 
g/

dl
, a

nd
 a

 F
ra

ilt
y 

In
de

x 
> 

0.
15

 p
re

di
ct

 p
oo

r s
ur

vi
va

l i
n 

pa
tie

nt
s 

w
ith

 o
va

ria
n 

ca
nc

er
. 

Ch
am

be
rs

 e
t a

l. 
20

21
 

R 
14

1 
N

on
 F

ra
il:

 5
9.

3 
± 

10
.9

. F
ra

il:
 6

4.
1 

± 
9.

7 
m

FI
 

G
C 

Fr
ai

lty
, d

efi
ne

d 
by

 th
e 

m
od

ifi
ed

 fr
ai

lty
 in

de
x,

 is
 p

re
di

ct
iv

e 
of

 
≥ 

gr
ad

e 
2 

po
st

op
er

at
iv

e 
co

m
pl

ic
at

io
ns

 fo
llo

w
in

g 
CR

S 
w

ith
 

H
IP

EC
 in

 w
om

en
 w

ith
 g

yn
ec

ol
og

ic
 c

an
ce

r. 
Fr

ai
lty

 s
cr

ee
ni

ng
 

be
fo

re
 C

RS
 w

ith
 H

IP
EC

 m
ay

 a
ss

is
t p

at
ie

nt
 s

el
ec

tio
n 

an
d 

im
-

pr
ov

e 
po

st
op

er
at

iv
e 

ou
tc

om
es

. 

AC
G

: J
oh

ns
 H

op
ki

ns
 a

dj
us

te
d 

cl
in

ic
al

 g
ro

up
s;

 B
M

I: 
bo

dy
 m

as
s 

in
de

x;
 C

I: 
co

nfi
de

nc
e 

in
te

rv
al

; C
RS

: c
yt

or
ed

uc
tiv

e 
su

rg
er

y;
 C

T:
 c

he
m

ot
he

ra
py

; E
C:

 e
nd

om
et

ria
l c

an
ce

r; 
EO

C:
 e

pi
th

el
ia

l o
va

ria
n 

ca
nc

er
; F

FC
: F

rie
d 

fr
ai

lty
 c

rit
er

ia
; F

I: 
fr

ai
lty

 in
de

x;
 G

C:
 

gy
ne

co
lo

gi
ca

l c
an

ce
r; 

H
D

U
: h

ig
h 

de
pe

nd
en

cy
 u

ni
t; 

H
IP

EC
: h

yp
er

th
er

m
ic

 in
tr

ap
er

ito
ne

al
 c

he
m

ot
he

ra
py

; H
R:

 h
az

ar
d 

ra
tio

; I
CU

: i
nt

en
si

ve
 c

ar
e 

un
it;

 m
FI

: m
od

ifi
ed

 fr
ai

lty
 in

de
x;

 O
R:

 o
dd

s 
ra

tio
; O

S:
 o

ve
ra

ll 
su

rv
iv

al
; P

: p
ro

sp
ec

tiv
e;

 P
FS

: p
ro

gr
es

si
on

 
fr

ee
 s

ur
vi

va
l; 

pt
s.:

 p
at

ie
nt

s;
 R

: r
et

ro
sp

ec
tiv

e;
 R

R:
 re

la
tiv

e 
ris

k;
 S

D
: s

ta
nd

ar
d 

de
vi

at
io

n;
 S

CS
: s

ur
gi

ca
l c

om
pl

ex
ity

 s
co

re
.



Ital J Gynaecol Obstet 2022, 34, N.2

80

Frailty as prognostic predictor in gynecological patients

The frailty assessment was evaluated using the 
Driver’s tool. Of the sample of patients analyzed, 
40% were considered non-frail while 60% were 
considered frail. Three-year disease-free survival 
was 48% in frail patients and 77% in patients in 
the other group (p = 0.02). Frail patients also had a 
lower overall survival rate (HR 2.34 [95% CI 1.08-
5.03]) and twice the recurrence risk of the counter-
part (HR 2.21 [95% CI 1.02-4.80]) [26].
Two monocentric retrospective studies were con-
ducted, respectively by Kumar et al. in 2017 [27] 
and subsequently by Yao et al. in 2019 [28], on the 
same group of 535 patients with advanced EOC 
and undergoing surgery. Frailty was calculated us-
ing the Fragility Index (FI, 30 items). 75.5% of pa-
tients were found not to be frail while 24.5% were 
frail. Evidence showed that frail patients were ex-
posed to a higher risk of severe complications (Ac-
cordion grade 3 +) (28.2% vs 18.8%; aOR: 1.62, 95% 
CI: 1.00–2.62; p = 0.02), exitus within 90 days (16.0 
vs 5.2%; aOR: 2.60, 95% CI: 1.32–5.10; p < 0.001), 
access in intensive care unit (ICU) (48.9% vs 20.5%; 
aOR: 3.20, 95% CI: 2.03–5.06; p < 0.001), to require 
chemotherapy (CT) within 42 days (62.6% 77.1%; 
p = 002) and non-home discharge (24.2% vs 7.0%; 
aOR 2.58, 95% CI: 1.35–4.93; p = 0.004). Overall 
Survival and Disease-Free Survival were also sig-
nificantly lower in the frail group than their coun-
terpart (median 26.5 vs 44.9 month; p < 0.001 and 
median 15.8 vs 17.4 month; p = 0.002, respectively).
In 2018, Adedayo et al. retrospectively examined 
1216 patients undergoing Endometrial Cancer 
(EC) surgery and considered frail or not using the 
modified Frailty Index (mFI) score. 21.3% of pa-
tients were frail. Patients who were discharged to 
a non-home facility were older (OR 1.09 [95% CI: 
1.04-1.14]; p = 0.001), had a higher BMI (OR 1.08 
[95% CI: 1.04-1.12]; p = 0.001), and were frail (5.4% 
vs 1.3%; OR 1.95 [95% CI: 1.91-5.01]; p = 0.008) [29].
A subsequent retrospective study of Mullen et al. 
of 2019 conducted on 163 patients undergoing gy-
necological oncological surgery, with BMI ≥ 30 kg/
mq showed that complications of surgical wounds 
were more frequent in frail patients according to 
the mFI than in the non-frail (50% vs 22.4%, RR 2.23 
[95% CI: 1.29-3.85]) [30].
Four retrospective studies were conducted in 2020. 
Sia et al. classified 76441 patients who underwent 
surgery for EOC into frail and non-frail using 
the AGC (John Hopkins adjusted clinical groups) 
score. 93.9% were in the first group and 6.1% in 
the second group. This study showed that frail pa-

tients had an increased risk of requiring intensive 
care (45% vs 17%; aRR, 1.76 [95% CI: 1.68–1.85]; p < 
0.01), non-routine discharge (22% vs 6%; aRR, 1.39 
[95% CI: 1.33–1.45]; p < 0.01), death during hospi-
talization (5% vs 1%; aRR, 1.91 [95% CI: 1.63–2.23]; 
p < 0.01), needing readmission within 90 days of 
discharge (35.3% vs 23.6%; aRR, 1.11 [95% CI: 1.04–
1.18]; p < 0.01), increased mortality during 90-day 
readmission (aRR, 1.31 [95% CI: 1.01–1.69]; p < 
0.01), to require longer hospitalizations times and, 
therefore, higher costs for society [31].
Orlandini et al. enrolled 200 patients over 65 years 
of age who underwent surgery for malignant gyne-
cological tumors and evaluated their state of frailty 
using Frailty Index (FI, 40 items), achieving a range 
of 0.08-0.51 (average 0.23). Using this score, they 
highlighted that FI is the strongest predictor for 
1-year mortality confirmed after all adjustments 
for confounders (OR 3.40 [95% CI: 1.55-7.45]; p < 
0.01) and by ROC curve analyses (0.66 [95% CI: 
0.51-0.81]; p = 0.01) [32].
Giannini et al., using mFI, divided into frail and non-
frail 100 patients undergoing surgery for EC finding 
that an mFI > 3 is an independent predictor of severe 
(OR 5.16 [95% CI: 1.07-24.94]; p = 0.047) and total 
(OR 7.19 [95% CI: 1.43-36.25]; p = 0.021) complica-
tions, as well as being significantly associated with 
a higher rate of intensive care needs (p = 0.013) [33].
Finally, from Di Donato et al.’s study, in which 
263 patients with EOC and undergoing surgery 
were enrolled and their frailty status assessed us-
ing mFI, it emerged that BMI ≥ 30 (p = 0.04), an 
increased mFI value (p = 0.04) and a high Surgery 
Complexity Score (SCS) (p < 0.001), are all inde-
pendent predictors for severe complications (G3-
G5). In addition, patients classified as frail (mFI > 
3) with high SCS (score > 8) were more susceptible 
to severe complications (from 29.4% to 50%) [34].
In 2021, only two studies were published on the 
preoperative frailty assessment of patients suffer-
ing from gynecological malignant tumors.
Guelhan Inci et al. conducted a prospective study of 
144 patients with EOC, assessing their state of frailty 
with FI, concluding that a value of this score above 
0.26 is associated with an increased risk of severe 
postoperative complications (≥ grade IIIb by Cla-
vien-Dindo criteria) and that Frailty Index values > 
0.15, tumor residue > 1 cm and low albumin levels 
(< 35.5 g/dl) are predictors of poor OS [35].
Lastly, Chambers et al. have retrospectively divid-
ed, using the mFI, 141 patients affected by gyneco-
logical malignant tumors, into frail and non-frail. 
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All enrolled patients had undergone cytoreductive 
surgery (CRS) with hyperthermic intra-peritoneal 
chemotherapy (HIPEC). In a multivariate analysis, 
patients classified as frail (18.4%, n = 26), hence 
with mFI ≥ 2, had an increased risk of complica-
tions as a result of such procedures (p < 0.001) 
compared to patients not considered frail (81.6%, 
n = 115), as well as increased risk of re-operation (p 
= 0.044), anastomotic leak (p < 0.001), respiratory 
failure (p < 0.001), ICU admission (p = 0.018), AKI 
(p = 0.001), and non-home discharge (p = 0.001) 
[36].

CONCLUSIONS

Based on the 14 analyzed studies, carried out from 
2012 to 2021, the frailty assessment of gynecologi-
cal oncological patients is fundamental for the effi-
cient prediction of the risk of post-operative com-
plications, and of the outcome in terms of OS and 
DFS [37]. This assessment correlates statistically 
with increased inpatient times, increased need for 
intensive care, increased risk of kidney failure, re-
spiratory failure and death, and increased need for 
re-admission and re-intervention.
Currently none of the scores used in the articles an-
alyzed in this manuscript are standardized.
In any case, we suggest to evaluate the frailty 
assessment of all patients suffering from gyne-
cological malignant tumors and to offer them a 
personalized therapeutic strategy improving the 
oncological outcome.
Further multicentric studies should be conducted 
to better investigate the role of patients’ frailty in 
order to reduce post-operative morbidity and mor-
tality.
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ABSTRACT

Background. Cesarean scar ectopic pregnancy is a rare type of life-threatening 
pregnancy whereby the embryo implants on a uterine scar, due to a previous 
cesarean section. It accounts for about 4.2% of total ectopic pregnancies. It is very 
rare that an ectopic scar pregnancy arrives undetected up to 13 weeks, but this 
is the case of some patients, not regularly scanned during the early pregnancy. 
The objective of our case report is to present a novel conservative laparoscopic 
approach in such cases.
Case presentation. A 28-year-old G3P2A0 patient, presented to our primary care 
for heavy vaginal bleeding. The ultrasound performed confirmed a viable 13-
week embryo ectopic scar pregnancy. In this regard, the case was considered el-
igible for a conservative laparoscopic intervention treatment which was divided 
in the following steps: extensive dissection of the bladder; identification of the 
ectopic pregnancy at the level of the lower segment; extraction of the product of 
conception; suturing of the lower segment defect.
Conclusions. The success of this technique may help amplifying its usage in oth-
er similar scenarios. In particular, the failure of medical treatment may be the first 
indication in trespassing the laparoscopic surgery approach. Further investiga-
tions about minimally invasive technologies seems undeferrable.

Key words 
Scar pregnancy; minimally invasive 
techniques; laparoscopy.
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INTRODUCTION

Cesarean Scar Pregnancy (CSP) is an obstetric 
condition defined by an altered embryo implan-
tation localized in previous uterine scar after a ce-
sarean section. Epidemiologically, it is estimated 
that 1 patient in 531 women with a cesarean scar 

will have a CSP and that CSP account for 4.2% 
of ectopic pregnancies [1]. Therefore, the tropho-
blast invasion finds a different “soil” from the 
correct endometrium characterized by fibrin and 
collagen, with a thinner myometrium. Moreover, 
with the growth of the uterus, the scar compounds 
do not grow congruently and are stressed and 
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stretched until they may crack. Indeed, this type 
of pregnancy is prone for complications such as 
uterine rupture, massive, sometimes life-threat-
ening hemorrhage leading to hypovolemic shock, 
disseminated intravascular coagulation, and even 
maternal death. For this reason, a SP can be ex-
tremely dangerous if not properly detected by 
ultrasound and leading to severe hemorrhage or 
shock. The cesarean scar pregnancy can be divid-
ed in two types: 
•	 type I, endogenic type: CSP with growth pro-

gression to the isthmic space or uterine cavity;
•	 type II, exogenic type: CSP with deep invasion 

of scar route and progression across the bladder 
and abdominal cavity. 

Between these two types, the endogenic type of 
CSP could allow the pregnancy to progress, since it 
grows forward the uterine cavity. On the contrary, 
the exogenic type may be responsible for uterine 
rupture and bleeding [2]. 
Early diagnosis is mandatory in order to maximize 
the subsequent pregnancy outcome and reducing 
the complications. For this reason, every pregnant 
woman with a history of cesarean section should 
be screened early in the first trimester of preg-
nancy [3]. In particular, transvaginal ultrasound 
is used for detecting the pregnancy. Treatment is 
challenging and different protocols have been pro-
posed, which consider both medical and surgical 
approaches. Minimally invasive approaches are 
extensively preferred since their importance in 
reducing blood losses, surgery time and post-op-
eratory pain [4,5]. In particular, the CSP resection 
through a transvaginal approach is a promising 
treatment with a low complication rate [6]. The 
laparoscopy approach is preferrable when the CSP 
is progressing in the uterine serosal surface. Uter-
ine artery embolization plus dilation and curettage 
(D&C) and hysteroscopy can be a treatment mo-
dality but it requires the radiologist aid which is 
hardly available in some peripherical hospitals [7]. 
However, this approach has a low risk of heavy 
bleeding and hysterectomy [8]. The actual trend 
should focus on individualized treatments accord-
ing to many factors including clinical presentation, 
beta-human chorionic gonadotropin levels, imag-
ing features, and the surgeon’s skill [9-11]. In this 
article we present a case report laparoscopic man-
agement of a 13-week viable CSP which resulted in 
massive bleeding and was not suitable for medical 
treatments.

METHODOLOGY AND RESULTS

A 28-year-old G3P2A0 patient, referred to our pri-
mary care for heavy vaginal bleeding. She has not 
had any previous check-ups due to the COVID-19 
lockdown and the restricted policies for in-person 
hospital consultations. In obstetric history, our pa-
tient had two previous caesarean deliveries. On ex-
amination, blood pressure was 90/60 mmHg and 
she was tachycardic with a pulse rate of 120 beats/
min. Furthermore, laboratory investigations re-
vealed a hemoglobin level of 8.2 g/dL. The patient 
underwent an abdominal ultrasound examination 
which identified a viable ectopic caesarean section 
scar pregnancy of 13 weeks. 
She was counselled regarding the various manage-
ment options of ectopic pregnancy and a possible 
hysterectomy was proposed for her case; however, 
she insisted on receiving a conservative treatment 
and laparoscopy was suggested.
Initially, after the trocar access, the uterus was 
found extensively adherent to the anterior abdomi-
nal wall and the bladder (Figure 1). For this reason, 
using the 5-mm Ligasure, lysis of adhesions was 
initiated. Subsequently, the bladder was gently 
dissected until reaching the vagina. At this point, 
the scar pregnancy was identified at the level of the 
low uterine segment. The surgery continued with 
an hysterotomy and dissection at this level. First, 
the gestational sac was identified and extracted 
along with the trophoblastic tissue. Then, the fe-
tus was extracted and removed using an endobag 
(Figure 2). The hysterotomy was then repaired 
with interrupted monofilament stitches in 2 layers 
with the achievement of adequate hemostasis. The 
surgery then ended with bilateral tubal ligation.
Methotrexate could have been an alternative treat-
ment if the patient did not present with massive 
bleeding and require immediate intervention. After 
surgery, the patient underwent strict monitoring of 
vital parameters. Postoperative methotrexate was 
not needed as beta-HCG returned to normal with-
in 2 weeks of serial testing.

DISCUSSION

The first case of scar ectopic pregnancy was report-
ed by Larsen and Solomon in 1978 [12]. Howev-
er, the exact pathogenesis of cesarean scar ectopic 
pregnancy remains a challenge with one major 
prevailing hypothesis. It has been postulated that 
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Figure 1.  At the beginning the uterus was found extensively adherent to 
the anterior abdominal wall and the bladder. Figure 2.  Fetus extracted from the uterus.

a previous uterine surgery leads to a microscopic 
uterine dehiscent tract that allows the blastocyst 
to invade into the myometrium. This defect occurs 
secondary to poor vascularization of the uterine 
segment with fibrosis and incomplete healing after 
caesarean section, hysterotomy, dilatation and cu-
rettage, myomectomy, abnormal placentation, and 
manual removal of placenta. This hypothesis how-
ever fails to explain the occurrence of scar ectopic 
pregnancy in the absence of any previous uterine 
manipulation [13].
Early diagnosis is vital to prevent the high risk of 
rupture and bleeding with the associated morbid-
ity and mortality. The diagnosis is made based on 
the tranvaginal ultrasound evaluation and the pro-
posed diagnostic criteria include the following [14]:
•	 empty uterus with clearly visualized endome-

trium;
•	 empty cervical canal;
•	 gestational sac implanted in the lower anterior 

uterine segment at the presumed site of cesare-
an section incision scar;

•	 thin or absent myometrium between the gesta-
tional sac and the bladder;

•	 doppler flow at the previous cesarean scar.

Given the rarity of CSP, there is no consensus on 
the management therapy and current standards 
of therapy have been derived from data obtained 
from case reports or small case series with a limit-
ed number of patients. Management options and 
treatment plan should ideally be tailored to the 
patient’s case. Points to be considered when deter-
mining a treatment plan include location, size and 

gestational age of the pregnancy, the hemodynam-
ic stability and desire for future fertility [11]. More-
over, when dealing with fertility desire a careful 
consideration must be posed for possible psycho-
logical distress of the couple [15, 16].
The various modalities for the management of CSP 
include conservative management, medical termi-
nation with methotrexate, uterine artery emboliza-
tion (UAE) and surgical treatment. Conservative 
management is usually not recommended in the 
treatment of CSP due to the high risk of bleeding and 
rupture. Methotrexate injection into the gestational 
sac can be performed transabdominally or transvag-
inally under US guidance. This treatment modali-
ty is most suitable in an asymptomatic patient less 
than 8 weeks of gestation, with a myometrial thick-
ness less than 2 mm, embryonal cardiac activity and 
BHCG less than 5000 [17]. Although considered suc-
cessful, this modality has its drawbacks. Bhcg levels 
may take up to 16 weeks to normalize and the risk 
of rupture and hemorrhage still exists. Additionally, 
there is a chance of recurrence of CSP at the site of 
the C section scar along with increased risk of other 
complications such as placenta accrete [11]. 
UAE is another nonsurgical option to treat CSP. It 
is used in patients who underwent treatment with 
methotrexate to decrease the risk of hemorrhage. A 
meta-analysis of 194 articles that includes 126 case 
reports, 45 cases series, and 23 clinical studies, con-
cluded that hysteroscopic or laparoscopic hysterot-
omy is the best first-line approach to treating CSP, 
with UAE being reserved for significant bleeding 
with or without a high suspicion index for arterio-
venous malformations [18].  
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It is very rare that a CSP reaches 13 weeks undiag-
nosed. The hemorrhage, low hemoglobin, and the 
hypotension led us to opt for a surgical intervention 
rather than a medical treatment with expectative 
management. Dissection of the vesico-uterine space 
in this case is challenging because of the extensive 
adhesion due to the previous c-sections, but also 
because of the very thin limit between the bladder 
and the ectopic pregnancy. It may be expected a lot 
of bleeding during the hysterotomy, but surprising-
ly and unlike laparotomy, even though it was 13 
weeks, the amount of bleeding was only 150 cc. This 
is probably due to the high pressure of the pneumo-
peritoneum but also to the fast repair of the hysterot-
omy.  With an experienced and skilled laparoscopic 
surgeon, a conservative management is totally fea-
sible. It saved all the complications and long hospi-
talization of laparotomy. Moreover, it also allowed 
to correct the isthmocele and prevent probably an 
eventual recurrence. Larger series are required to 
observe the risk of recurrence after such a procedure 
and to extend it to a lesser term CESP. Moreover, oth-
er clinical scenarios could benefit from minimally in-
vasive technology, until the most rare and unusual 
complications such as sigmoidal pregnancy which 
may origin also a viable pregnancy [19].
In conclusion, CSP remains a challenging case to 
diagnose and manage and high index of suspicion 
[20] is required to allow early initiation of manage-
ment. In the absence of clear guidelines for treat-
ment, individualized plans are recommended. Ex-
pansion of our current knowledge is essential to 
provide basis for future studies.  

CONCLUSIONS

The success of this technique may help amplifying 
its usage in other similar scenarios. In particular, 
the failure of medical treatment may be the first 
indication in trespassing the laparoscopic surgery 
approach. Further investigations about minimally 
invasive technologies seems undeferrable.
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ABSTRACT

Objective. The reduction in the global burden of child mortality is one of the 
Millennium developmental goals of the World of Health Organization (WHO). 
Understanding the pathophysiology underlying every single stillbirth case will 
allow the achievement of the WHO goal by implementing specific interventions. 
The aim of the study was to examine stillbirth cases occurred from 2012 to 2020 
in a single tertiary obstetric care unit in Italy. 
Materials and Methods. Stillbirths were identified by the hospital electronic ar-
chive system. Pre-pregnancy/pregnancy related risk factors and post-mortem 
examinations were recorded. 
Results. A total of 53 stillbirth cases out of 19115 deliveries occurred in the study 
period (overall 2.77 cases every 1000 live births). The most frequent pre-pregnancy 
risk factors associated to events were maternal overweight/obesity (50.9%), nul-
liparity (49%), inherited coagulation disorders (26.4%) and sub clinical hypothy-
roidism (11.3%). The most common pregnancy related risk factors were growth 
restriction (56.6%), gestational diabetes mellitus (15%), hypertensive disorders of 
pregnancy (9.4%) and cord knot (7.5%). Among the 53 cases, 12 would have been 
potentially preventable with a better antenatal care (22.6%), seven of these oc-
curred at a gestational age equal or more that 39 weeks of gestation. A significant 
drop in stillbirth incidence has been documented from 2019 (3.17 cases every 1000 
live births before 2019 versus 1.19 cases every 1000 live births from 2019, respective-
ly (p = 0.039)), when, a protocol for induction of labor specific for each pre-preg-
nancy and pregnancy related risk factors has been introduced in clinical practice.  
Conclusions. A significant proportion of stillbirth cases are potentially prevent-
able with a better antenatal care.
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Stillbirth; induction of labor; gestational 
diabetes; growth restriction; coagulation 
disorders.
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INTRODUCTION

Stillbirth is a dramatic event for both the mother 
and her family with significant psychosocial conse-
quences [1]. It does not only influence the mother 
future life, but it has an impact as well on providers 
both from a psychological and a medico-legal pro-
spective [2]. Different definitions for stillbirth have 
been reported in the literature [3]. The American 
College of Obstetrics and Gynaecology (ACOG) in 
the 2020 defined stillbirth as “foetal deaths at 20 
weeks or greater of gestation (if the gestational age 
is known), or a weight greater than or equal to 350 
grams if the gestational age is unknown” [3]. 
The global incidence of stillbirth is around 18.4 cas-
es every 1,000 live births, ranging from 2/1,000 to 
40/1,000 in high- and low-income countries, respec-
tively [4-7]. The last Italian Statistical Institute (ISTAT) 
report described an incidence of stillbirths ranging 
from 2.7 to 4.7 cases every 1,000 live births [8]. 
The reduction in the global burden of child mortal-
ity is one of the Millennium developmental goals 
of the World of Health Organization (WHO) [9]. 
Understanding the pathophysiology underlying 
every single stillbirth case will allow the achieve-
ment of the WHO goal by implementing specific 
interventions. Therefore, the aim of our study was 
to retrospectively study every single stillbirth case 
occurred from 2012 to 2020 in a single tertiary ob-
stetric care unit in Italy.

MATERIALS AND METHODS

This is a retrospective analysis of stillbirth cases, 
conducted in a single tertiary obstetric care unit in 
Italy, from January 2012 to December 2020 (Unit of 
Obstetrics and Gynaecology, Magna Graecia Uni-
versity of Catanzaro, Italy). According to the last 
ACOG consensus, stillbirth was defined as “foetal 
deaths at 20 weeks or greater of gestation (if the 
gestational age is known), or a weight greater than 
or equal to 350 grams if the gestational age is un-
known”. All consecutive stillbirth cases, identified 
through the hospital electronic archive system, 
meeting the ACOG definition criteria were con-
sidered eligible. The key words adopted for the 
search in the electronic archive system have been 
stillbirth and intrauterine foetal death. Gestational 
age was determined according to the foetal crown–
rump length measurement (the measurement 
of the embryos/foetal length from the top of the 

head, crown, to the bottom of the buttocks, rump, 
CRL) obtained during the first trimester “dating 
scan”, or the foetal growth at the second trimester 
“anomaly scan” if the dating scan wasn’t available. 
Four authors (CDC, PQ, MM and RV) extensively 
and independently reviewed all the included cas-
es. The same authors also evaluated the obstetrical 
protocols implemented in the clinical practice of 
the obstetric unit during the study period.
The following maternal characteristics were retrieved: 
maternal age, body mass index (BMI), parity, nation-
ality (Italian/European versus extra European), level 
of education (low level of education: illiterate, com-
pulsory school versus high level of education: high 
school or graduation), medical history, mode of con-
ception, smoking status, drug and or alcohol abuse 
and previous pregnancy obstetric complications. 
The following data (part of the internal protocol 
assessment for stillbirth) were also registered: full 
blood count, glycated haemoglobin (HgbA1c) levels, 
serology tests for foetal infections (Toxoplasmosis, 
Rubella, Cytomegalovirus, Parvovirus B19, Syphilis, 
Hepatitis B, Hepatitis C, HIV), full coagulation spec-
trum study both for inherited or acquired disorders 
and urine toxicology; postpartum placental swabs, 
the results of foetal autopsy (autopsy was routine-
ly offered and performed whenever accepted) and 
placental pathology examination (microscopic pla-
cental analysis was performed in accordance with 
practice guidelines for placental evaluation) [10, 11]. 
The following definitions were used for pregnancy 
related complications:
•	 Abnormal growth [12-14]. Growth restriction 

in the new-born. Birth weight less than the 
third percentile, or 3 out of the following: birth 
weight < 10th percentile; head circumference < 
10th percentile; femur length < 10th percentile. 
The third trimester growth scan is not routinely 
offered by the national health care system there-
fore we evaluate growth restriction on the basis 
of birth weight. 

•	 Large for gestational age (LGA). Birth weight 
equal to or more than the 90th percentile for a 
given gestational age.

•	 Hypertensive disorders of pregnancy (HDP) 
[15]. Preeclampsia (PE) was defined as hyper-
tension in pregnancy (systolic blood pressure > 
140 mmHg and/or diastolic blood pressure > 90 
mmHg on at least two occasions four hours apart 
developing after 20 weeks’ gestation in a previ-
ously normotensive woman) with one or more 
of the following new-onset conditions: protein-
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Figure 1.  Stillbirth cases every 1000 live births per year.
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uria (> 300 mg in 24 hours) and/or evidence of 
maternal acute kidney injury (AKI), liver dys-
function, neurological features, haemolysis or 
thrombocytopenia, or foetal growth restriction.

•	 Pregnancy induced hypertension (PIH) was de-
fined as persistent hypertension in pregnancy 
with no other features of PE. 

•	 Chronic hypertension with superimposed PE 
was defined by onset of significant proteinuria 
after 20 weeks’ gestation in a non-proteinuric 
woman with pre-pregnancy hypertension. 

•	 Gestational diabetes mellitus (GDM) [16, 17]. Diag-
nosed in the presence of a positive result of the 75 
g Oral Glucose tolerance test. An oral glucose tol-
erance test for GDM was performed at 16-18 and/
or 24-28 weeks, according to the risk stratification 
criteria proposed by the Italian diabetes society. 

•	 Chorioamnionitis: [18, 19]. Presence of maternal 
fever (≥ than 38°) in association with at least two 
of the subsequent: tachycardia, leucocytosis, uter-
ine contraction, and abnormal vaginal discharge. 

•	 Placental abruption [20]. Evidence of a prema-
ture separation of the normal-sided placenta 
from the uterus. 

•	 Post term pregnancy [21, 22]. Gestational age at 
or beyond 41 weeks of gestation. 

Statistical analysis 

Continuous and categorical variables are expressed 
as the mean ± standard deviation and percentages, 
respectively. The Chi square test for comparisons 
of proportions has been used. Statistical signifi-
cance was fixed at an alpha level of 0.05.

Statistical analyses were performed with SPSS 20.0 
software (SPSS Inc, Chicago, IL, USA). Ethics approv-
al for this study was obtained from the institutional 
review board, Regione Calabria Sezione area Centro 
(Protocol number 27 of the 21st of January 2021).

RESULTS

Stillbirth rate

During the study period, 56 cases have been re-
corded as stillbirth by the hospital electronic ar-
chive system. After revision, three cases were ex-
cluded, not meeting ACOG criteria for definition 
of stillbirth: gestational age lower than 20 weeks 
with known gestational age (two cases) and birth 
weight lower than 350 g with unknown gestational 
age (one case), leaving, therefore, 53 cases. All the 
included cases have been diagnosed by ultrasound 
before to give birth.

Table 1.  Stillbirth cases per year from 2012 to 2020.
Year Nr of 

stillbirths
Nr. of live births Nr. of cases every 1000 

live births 

2012 5 2195 2.27

2013 5 2152 2.32

2014 7 2242 3.12

2015 10 2184 4.57

2016 5 2236 2.23

2017 6 2146 2.79

2018 10 1943 5.14

2019 3 2011 1.49

2020 2 2006 0.99
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A total of 19115 deliveries took place in the study 
period. The rate of stillbirth was, therefore, 2.77 
per 1000 live births. A description of the number 
of stillbirth cases diagnosed per year is available 
on Table 1 with a visual representation on Figure 
1. Forty-eight cases out of 15098 deliveries (0.31%), 
took place until December 2018 (3.17 per 1000 live 
births) in comparison to 5 cases out of 4017 deliv-
eries (0.12%) from January 2019 (1.19 per 1000 live 
births). Therefore, a significant reduction in the 
rate of stillbirths has been demonstrated (p = 0.03).

Maternal characteristics and pre-pregnancy risk 
factors

Mean maternal age at diagnosis was: 31.6 ± 4.2 years. 
Almost half of the study population was at her first 
pregnancy 26/53 (49%). Mean BMI was 26.6 ± 4.08. 
Obese women were 9/53 (16.9 %). All women but 3 
(50/53, 94.3%) were of Italian origin, one European 
and two were extra European (African).
Six women had a low level of education as com-
pared to 40 with a medium/high level of educa-
tion, unknown for 6/52 women. 
One patient was affected by sickle cell anaemia, 
two by idiopathic thrombocytopenia, one by type 
II diabetes mellitus, six (6/53, 11.3%) by subclinical 
hypothyroidism (a dosage of thyroid-stimulating 
hormone (TSH) level above 2.5 mU/L at the first 
trimester of pregnancy), 14/53 (26.4%) were affect-
ed by coagulation disorders (Heterozygous muta-
tion of both Factor V Leiden and Factor II 2/14; Pro-
tein S deficiency 5/14; heterozygous mutation of 

Factor V Leiden 6/14; both heterozygous mutation 
of Factor V Leiden and Protein S deficiency 1/14). 
Of these last only 4/14 were aware of the disorder 
and under treatment with low weight heparin, the 
remaining 10 were diagnosed during hospital stay. 
Six women out of 53 (11.3%) declared to smoke 
cigarettes, no one declared to use drug or drink 
alcohol. Four women had experienced at least 
one previous abortion during the first trimester 
of pregnancy; one of these had a second trimester 
Intrauterine foetal death (20 weeks of gestation). 
Four pregnant women reported a previous preg-
nancy complicated by intrauterine growth restric-
tion/Preeclampsia.
A visual representation of the pre-pregnancy risk 
factors prevalence is reported on Figure 2. 

Pregnancy characteristics and related risk factors 

Mean gestational age at stillbirth diagnosis was 
32.39 ± 5.02 weeks of gestation. One case was a late 
term pregnancy (41 weeks of gestation). All preg-
nancies had a spontaneous conception with a sin-
gle foetus. 
Thirty of the 53 foetuses (56.6%) were males. One 
foetus was diagnosed with Trisomy 13 at delivery: 
one presented generalized hydrops and one a single 
umbilical artery at the post-mortem examination. 
No cases of congenital infections (Toxoplasma, Ru-
bella, Cytomegalovirus, Parvovirus B19, Syphilis, 
HIV, HBV, and HCV) occurred in the study pop-
ulation. In eight cases (8/53, 15.09%) pregnancy 
was complicated by GDM, one needed treatment 

Figure 2.  Visual representation of the pre-pregnancy risk factors prevalence. 
Yo: Years Old; BMI: Body Mass Index; LLE: Low Level of Education; T2DM: Type 2 Diabetes Mellitus.
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with Insulin, the remaining only diet ad exercises; 
of these, only one foetus was considered as large 
for gestational age at birth. 
In five cases (5/53, 9.4%) pregnancy was compli-
cated by one of the hypertensive disorders of preg-
nancy (HDP), two cases were diagnosed as gesta-
tional hypertension and three as preeclampsia. All 
pregnancies complicated by an HDP had a reduced 
amniotic fluid volume. 
Six stillborn foetuses were LGA. Five out of six 
did not undergo the oral glucose tolerance test 
for GDM although four out of five were at risk for 
GDM according to the risk stratification criteria 
proposed by the Italian diabetes society. 
A new-born growth below the 10th centile was doc-
ument for 30/53 (56.6%) cases, 26/30 (86.6%) were 
growth restricted (new-born weight below the 3rd 
centile) whereas 4/30 (13.3%) were small for gesta-
tional age (new-born weight below the 10th centile). 
A reduced amniotic fluid volume (oligohydram-
nios: deepest vertical pocket of amniotic fluid less 
than 2 cm) was described at the admission scan in 
21/53 cases (39.6%). Of these, one was the conse-
quence of Preterm Pre labour Rupture of Mem-
branes (PPROM), 16/21 (76.1%) associated to a 
growth restricted foetus and or to an HDP. 
Chorioamnionitis has been reported in two cases, 
one of these was also a Preterm Pre labour rupture 
of membranes. A visual representation of pregnan-
cy related risk factors available on Figure 3. 
Mode of delivery has been via caesarean section for 
24/53 (45.2%) women. Indications were placental 
abruption for 3/24 cases (12.5%); previous caesar-

ean section 3/24 cases (12.5%); elective caesarean 
section due to a refuse for induction of labour 18/24 
(75%). A placental examination was performed for 
20/53 (37.7%) cases. Different patterns have been 
reported: 11/20 (55%) sub chorionic ischemic haem-
orrhagic foci; fibro sclerotic placental areas in 6/20 
(30%) cases; placental calcification areas 4/20 (20%) 
cases; placental abruption in 3/20 (15%) cases. 
A summary of pre-pregnancy/pregnancy related 
risk factors with placental evaluation for each of 
stillbirth cases is available on Table 2.
Placental abruption occurred in three cases, one of 
these associated with a SGA foetus, whereas no as-
sociation with PE has been described. 
A true tight knot of the umbilical cord was docu-
mented after delivery in 4/53 cases (7.5%), while 
umbilical cord around the stillborn baby neck or 
body was described in 15/53.
Placental abruption occurred in three cases, one of 
these associated with a SGA foetus, whereas no as-
sociation with PE has been described. 
A true tight knot of the umbilical cord was docu-
mented after delivery in 4/53 cases (7.5%), while 
umbilical cord around the stillborn baby neck or 
body was described in 15/53.

DISCUSSION

Almost 2 million babies are stillborn every year. 
The vast majority occur in low/middle-income 
countries [23]. Whereas high income countries 
such as United Kingdom or United States of Amer-

Figure 3.  Visual representation of pregnancy related risk factors. 
Chr-Str. Abnorm: Chromosomal-Structural abnormalities; LTP: Late Term Pregnancies; GDM: Gestational Diabetes Mellitus; HDP: Hypertensive Disorders of Pregnancy; LGA: 
Large for Gestational Age; SGA: Small for Gestational Age
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Table 2.  Stillbirth cases description.
NS Pre-pregnancy risk factors Obstetric risk factors GA Placental examination

FR Unexplained Unexplained 26 Placental weight 200 g; cord length 40 cm, central 
insertion
Placenta histology unavailable 

MM - Growth restricted new-born (1°)
Cord Thrombosis

28 Placental weight 150 g; cord length 50 cm, central 
insertion, proximal chord thrombosis 
Placenta histology unavailable

AV Unexplained Unexplained 37 Placental weight 495 g, cord length 60 cm, central 
insertion
Subchorionic ischaemic haemorrhagic foci

PN 42 yo LGA 37 Placental weight 500 g, cord length 60 cm, central 
insertion
Subchorionic ischaemic haemorrhagic foci

MF Unexplained Unexplained 40 Placental weight 495 g, cord length 50 cm, central 
insertion
1 cm peripheral area haemorrhagic necrosis

MLG Para 0
Sickle cell

Placental abruption 30 Placental weight 200 g, cord length 50 cm, central 
insertion
Placental abruption

VF Para 0 Growth restricted new-born (1°) 23 Placental weight 80 g, cord length 20 cm, central 
insertion.
2 cord turns around neck and body

ZB Para 0, African, LLE, BMI ≥ 30, SS - 31 Placental weight 300 g, cord length 50 cm, central 
insertion.
Placental histology unavailable 

FG 35 yo, LLE, BMI ≥ 30
Idiopathic Thrombocytopenia

- 37 Placental weight 400 g, cord length 50 cm, central 
insertion.
Fibro sclerotic placental areas
Subchorionic ischaemic foci
1 cord turn around body

LC Overweight LGA 39 Placental weight 650 g, cord length 50 cm, central 
insertion.

AP Para 0, SS
Coagulation disorder: Heterozygous Factor V 
Leiden and Factor II Mutation

Growth restricted new-born (2°) 26 Placental weight 110, cord length 50 cm, central 
insertion.
No abnormal placental histological findings.

AS Para 0 Growth restricted new-born (1°) 24 Placental examination unavailable

VL 38 yo, 
Idiopathic Thrombocytopenia and Coagula-
tion disorder: Heterozygous Factor V Leiden 
Mutation

Growth restricted new-born (1°) 30 Placental weight 200g, cord length 30 cm
Subchorionic ischaemic haemorrhagic foci
N 2 cord turns around neck 

AS LLE, BMI ≥ 30
Type II Diabetes Mellitus

SUA 37 Placental weight 500g, cord length 50 cm, central 
insertion.
Fibro sclerotic placental areas
Subchorionic ischaemic foci
N 1 cord turn around foetal arm 

AR - SGA (9°) 33 Placental weight 330 g, cord length 60 cm, central 
insertion
Fibro sclerotic placental areas
Subchorionic ischaemic foci

PD Para 0, 35 yo Growth restricted new-born (1°) 35 Placental weight 250 g, cord length 50 cm, central 
insertion.
Placental histology unavailable
N2 cord turns around neck and body

SM 37 yo
Previous SGA foetus

 Growth restricted new-born (1°) 34 Placental weight 240g, cord length 50 cm, central 
insertion.
Fibro sclerotic placental areas
Subchorionic ischaemic foci

CA Para 0, BMI ≥ 30, SS GDM insulin
GH

40 Placental weight 500 g, cord length 60 cm, central 
insertion
Placental histology unavailable 

MI 35 yo, LLE, BMI ≥ 30 GH
Growth restricted new-born (2°)

31 Placental weight 200 g, cord length 60 cm, central 
insertion.
Subchorionic ischaemic foci
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NS Pre-pregnancy risk factors Obstetric risk factors GA Placental examination

RS Para 0
Coagulation disorder: Protein S deficiency

- 36 Placental weight 500 g, cord length 60 cm, central 
insertion 
Placental histology unavailable

SA Para 0, BMI ≥ 30 LTP
True Knot of the umbilical cord

41 Placental weight 500 g, cord length 80 cm, central 
insertion
interstitial blood extravasations
cord vascular congestion
One true cord knot

MC Para 0
Thyroid disorders: hypothyroidism

True Knot of the umbilical cord 39 Placental weight 460 g, cord length 60 cm, central 
insertion
interstitial blood extravasations
cord vascular congestion
One true cord knot

PR - Growth restricted new-born (1°) 32 Placental weight 280 g, cord length 50 cm, central 
insertion
Placental histology unavailable

MM Unexplained Unexplained 39 Placental examination unavailable

NV Para 0
Coagulation disorder: Heterozygous Factor V 
Leiden Mutation Known and treated

GDM diet 40 Placental weight 500 g, cord length 60 cm, central 
insertion
Placental histology unavailable
N1 cord turn around foetal body

RC - SGA (6°)
Placental abruption

38 Placental weight 450 g, cord length 60 cm, central 
insertion
Placental abruption

NP - GDM diet
 PE
Growth restricted new-born (1°)
Chorionamnionites

31 Placental weight 200 g, cord length 60 cm, central 
insertion.
interstitial blood extravasations
cord vascular congestion
evidence of acute chorionamnionites

SD - Growth restricted new-born (1°) 32 Placental examination unavailable

PA 35 yo, SS, LLE
Thyroid disorders: hypothyroidism

GDM diet 38 Placental weight 575 g, cord length 50 cm, central 
insertion.
Placental calcification areas 
N 2 cord turns around foetal body

RD Para 0 Growth restricted new-born (1°) 38 Placental weight 300 g, cord length 50 cm, central 
insertion
Subchorionic ischaemic foci

AA Previous SGA foetus, SS; BMI ≥ 30
Coagulation disorder: Heterozygous Factor V 
Leiden Mutation, known and treated 

Growth restricted new-born (1°) 26 Placental weight 5 0g, cord length 25 cm, marginal 
insertion.
Subchorionic ischaemic foci
Placental calcification areas 

GS 37 yo, LLE, BMI ≥ 30
Poliabortivity (one Second trimester sponta-
neous IUFD (19 weeks)
Coagulation disorder: Heterozygous Factor V 
Leiden Mutation known and treated 

SGA (6°) 30 Placental weight 240 g, cord length 40 cm, central 
insertion
Haemorrhagic endovasculitis
Necrotic trophoblast 
Placental infarctions 

PN Previous pregnancy GDM SGA
Coagulation disorder: Heterozygous Factor V 
Leiden Mutation

GDM diet
Growth restricted new-born (1°)
True Knot of the umbilical cord

28 Placental weight 100 g, cord length 25 cm, central 
insertion
Placental histology unavailable
N1 true cord knot

ES 38 yo Growth restricted new-born (2°) 38 Placental weight 230 g, cord length 55 cm, central 
insertion
Fibro sclerotic placental areas
Subchorionic ischaemic foci
Placental calcification areas 
N1 cord turn around foetal body

SA Para 0
Thyroid disorders: hypothyroidism

Growth restricted new-born (1°) 26 Placental examination unavailable

CG 35 yo
Previous pregnancy PE and SGA

Trisomy 13
Growth restricted new-born (1°)

23 Placental examination unavailable

SD Para 0, 36yo  PE
Growth restricted new-born (1°)

27 Placental weight 100 g, cord length 20 cm, marginal 
insertion
Placental histology unavailable
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ica report a stillbirth rate that varies from 3.75 to 6 
cases every 1000 live births [23, 24]. 
In our population, stillbirth rate had been lower 
than other countries and Italian regions, even if 
our population carries a significant proportion of 
women considered to be “at risk” for adverse preg-
nancy outcomes, principally due to advanced ma-

ternal age [25], overweight/obesity and GDM [26]. 
We documented an overall rate for stillbirth of 2.77 
out of 1000 live births, ranging from 3.17 cases ev-
ery 1000 live births before 2019 to 1.19 cases every 
1000 live births after.
Four cases have been concluded to be unexplained. 
No pre-pregnancy or pregnancy related risk factors 

NS Pre-pregnancy risk factors Obstetric risk factors GA Placental examination

AC Para 0, 35 yo GDM diet 39 Placental examination unavailable

SC BMI ≥ 30
Coagulation disorder: Heterozygous Factor V 
Leiden and Factor II Mutation

Growth restricted new-born (1°) 31 Placental weight 120 g, cord length 35 cm, central 
insertion
Necrotic trophoblast 
Placental infarctions

GA Thyroid disorders: hypothyroidism
Overweight

LGA 29 Placental weight 400 g, cord length 60 cm, central 
insertion
Subchorionic thrombotic areas
Placental infarctions

LR 42 yo Chord thrombosis 34 Placental weight 425 g, cord length 50 cm, central 
insertion.
Fibro sclerotic placental areas
N 2 cord turns around neck
Chord thrombosis

SA Para 0, 36 yo
Thyroid disorders: hypothyroidism
Coagulation disorder: Protein S deficiency

LGA 27 Placental examination unavailable

DA - Hydrops
LGA

29 Placental weight 1000 g, cord length 42 cm, central 
insertion
interstitial blood extravasations

SS Para 0
Thyroid disorders: hypothyroidism
Coagulation disorder: Heterozygous Factor V 
Leiden Mutation

Growth restricted new-born (2°) 31 Placental weight 200 g, cord length 50 cm, central 
insertion
Ischaemic Haemorrhagic placental areas
N1 cord turn around neck

FR Para 0 Growth restricted new-born (1°) 26 Placental examination unavailable

MF Para 0
Coagulation disorder: Heterozygous Factor V 
Leiden Mutation And Protein S deficiency

GDM diet
LGA

35 Placental weight 560 g, cord length 60 cm, central 
insertion.
Ischaemic Haemorrhagic placental areas
N1 cord turn around neck

VR Coagulation disorder: Protein S deficiency
Known and treated

Growth restricted new-born (1°) 29 Placental weight 100 g, cord length 30 cm, marginal 
insertion
Intervillous thrombosis

EA Para 0, 35 yo, African GDM diet
 PE
Growth restricted new-born (1°)

29 Placental weight 150 g, cord length 45 cm, central 
insertion
Ischaemic Haemorrhagic placental areas

PM - Growth restricted new-born (2°)
Placental abruption

35 Placental weight 300 g, cord length 50 cm, central 
insertion.
Placental abruption

SR Coagulation disorder:
Protein S deficiency

Growth restricted new-born (1°) 30 Placental weight 140 g, cord length 25 cm, central 
insertion
Ischaemic Haemorrhagic placental areas

SD - True Knot of the umbilical cord 35 Placental examination unavailable

CG Para 0 Growth restricted new-born (1°)
PPROM
Chorioamnionites

28 Placental weight 150 g, cord length 35 cm, central 
insertion
Ischaemic Haemorrhagic placental areas
Placental calcification areas 
Acute chorionamnionitis

FC SS Coagulation disorder: Protein S deficiency SGA (9°) 33 Placental examination unavailable

NS: patient initial name and surname; Yo: Years old; Para 0: nulliparous; LLE: Low level of education; BMI: Body Mass Index; SS: Smoker status; SGA: Small for gestational age; 
IUFD: Intrauterine Foetal Death; PE: Preeclampsia; LGA: Large for gestational age; GDM: Gestational diabetes mellitus; LTP : Late term pregnancy; GH: Gestational hypertension.
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have been detected for these pregnancies. Accord-
ing to the last American College of Obstetrics and 
Gynaecologists stillbirth consensus [3] the most 
frequent pre-pregnancy risk factors detected in our 
study population have been maternal overweight/
obesity, nulliparity, sub-clinic hypothyroidism and 
coagulation disorders. 
In our unit a complete evaluation both for inherited 
and acquired coagulation disorders has been his-
torically, routinely performed in the occurrence of 
a stillbirth case. According to the above-mentioned 
consensus inherited coagulation disorders should 
not have to be considered as risk factors for foetal 
death [3]. Although there is evidence that support 
the association of inherited coagulation disorders 
with stillbirth in the presence of a foetal growth re-
striction [27]. Interestingly our retrospective study 
has shown that a significant proportion of wom-
en were affected by inherited coagulation disor-
ders (mutation on factor V and or Factor II of the 
coagulation, Protein C or S deficiency) and, more 
than half carried pregnancies as well complicated 
by foetal growth restriction. At the occurrence of a 
stillbirth case, to prevent recurrent cases, it appears 
crucial to test women not only for acquired but as 
well for inherited coagulation disorders.
Growth disorders have been the most common 
pregnancy related risk factors. It has been already 
proven how infants born at the extremes of birth 
weight have a higher risk of adverse perinatal out-
come [28]. Indeed, in our study population more 
than half cases were affected by growth disorders. 
In detail, small for gestational age/growth restrict-
ed new-born accounted for 56.6% of cases and 
11.3% were large for gestational age. Among these 
last, four out of six cases did not undergo the oral 
glucose tolerance test to rule out GDM, even if all of 
them were “at risk” for glucose intolerance during 
pregnancy according to the risk stratification cri-
teria proposed by the Italian diabetes society [17]. 
Considering the high prevalence of GDM in our re-
gion [26, 28] is therefore likely that these cases were 
related to a potential undiagnosed GDM. It is well 
known that a missed GDM diagnosis associates 
with a higher rate of stillbirth [29, 30]. In order of 
frequency the medical conditions that affected more 
our study population were inherited coagulation 
disorders (26.4%), GDM (15%) and hypertensive 
disorders of pregnancy (9.4%). No one case result-
ed to be affected by a congenital infection. National 
guidelines recommend monitoring pregnant wom-
en for Toxoplasmosis and Rubella although Cyto-

megalovirus is routinely checked as well. A great 
attention is given to prevent infections during preg-
nancy; indeed, our study population has proven the 
non- significant role that these conditions have on 
stillbirth rate [31]. Thirty per cent of cases occurred 
at term, (≥ 37 weeks of gestation). In high income 
countries, one-third of stillbirths occur at term [32]. 
Potentially preventable stillbirth cases, defined as 
those in whom if the probable cause of death may 
have been diagnosed or prevented by enhanced 
prenatal care, include placental insufficiency, medi-
cal complications of pregnancy, hypertensive disor-
ders of pregnancy, preterm labour, intrapartum, and 
multiple gestations. From our retrospective analy-
sis a 22.6% (12/53) of potentially preventable cases 
have emerged. Pregnancy complicated by growth 
disorders (growth restriction or overgrowth 7/12), 
GDM 4/12 and or HDP 1/12 would have had bene-
fit from a timed induction of labour.
This data agrees to what has been proven by a 
study investigating stillbirth in a large cohort that 
has found a 22.3% of potentially preventable cases 
with an adequate antenatal care [33]. 
Our study has highlighted a significant drop in still-
birth incidence from 2019, the year during which the 
first internal protocol for induction of labour specific 
for each pre-pregnancy/pregnancy related compli-
cation has been approved and introduced in clinical 
practice, in agreement to national and international 
guidelines (a summary available on Table 3). 
We did observe that, 31.2% (15/48) of the cases 
occurred before 2019, were “term” stillbirths (≥ 37 
weeks of gestation) and 80% (12/15) of these were 
potentially preventable applying the subsequently 
introduced protocol for induction of labour.
This is the most relevant strategy introduced in our 
department from 2019, the only one that can poten-
tially explain the drop in the stillbirth incidence of 
our unit.
Therefore, it appears evident that the application of 
a rigorous protocol for induction of labour may have 
a pivotal role in the reduction of stillbirth’s rate. 
From 2019, five stillbirth cases were recorded, four 
were pregnancies at risk for adverse outcomes, 
only one diagnosed with a true cord knot at de-
livery, otherwise low risk. An impaired growth 
occurred for 4/5 cases. Italian health care system 
does not routinely offer a third trimester growth 
scan to pregnant women, moreover no national 
guidelines are available for the management of 
growth restricted foetuses therefore these both, 
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may have played a crucial role in the stillbirth’s in-
cidence from 2019.
Seven out 53 (13.2%) cases occurred at a gestation-
al age major of equal to 39 weeks of gestation (one 
without any risk factor, two with a cord knot de-
tected at delivery the remaining complicated by 
either growth disorder or GDM). The Arrive Trial 
published on 2018 [38], taught us that an induction 
of labour at 39 weeks of gestation, even for low-risk 
pregnancies, associates with a lower rate of perina-
tal death. Considering the heavy impact that every 
single stillbirth case has, the implementation of an 
induction of labour strategy at 39 weeks even for 
low-risk pregnancy should be seriously considered. 
World Covid-19 pandemic has been demonstrated 
to associate with a 2.3% rate of stillbirth for affected 
pregnant women [41, 42], our retrospective analy-
sis did not consider 2021 therefore further study 
will be aimed to assess the impact of pandemic on 
stillbirth incidence. 

Almost half of our study population (45.2%) did refuse 
an induction of labour in favour of an elective caesare-
an section, this rate is much higher than the one recom-
mended by the World of health organization. Alarm-
ingly stillbirth in our unit has practically become a 
non-obstetric indication to caesarean section according 
to women attitude [39, 40]. Psychological counselling 
protocols are crucial to reduce women’s attitude to-
ward caesarean section rather than induction of labour, 
however, historical practice is difficult to change and 
require a certain time [43, 44]. A summary of the study 
of the study major findings is available on Table 4. 

Limitations

Our study presents several limitations: first, the 
retrospective design of the study, secondly the lim-
ited period of time available from our electronic 
database, that has been introduced only in 2012 
and finally the limited agreement from families to 
post-mortem autopsy due to religious belief.

Table 3.  Internal protocol for induction of labour introduced on January 2019 [references 19-22, 34-37].
Advanced maternal age 39 weeks of gestation

Obesity (BMI ≥ 30 at dating scan) 39 weeks of gestation

Coagulation disorders under treatment 40 weeks of gestation

Late term pregnancy (≥ 41 weeks of gestation) 41 weeks of gestation

Small for gestational age (Estimated foetal weight < 10th centile, normal Doppler 37 weeks of gestation) 37 weeks of gestation

Type 1/2 Diabetes Mellitus 38 weeks of gestation

Gestational diabetes mellitus well tolerate well tolerate on diet 
Gestational diabetes mellitus well tolerate under medication 
Gestational diabetes mellitus not well tolerate under medication 

40 weeks of gestation
39 weeks of gestation
37-38 weeks of gestation

Hypertensive disorder of pregnancy well tolerate under medication 37 weeks of gestation

Premature rupture of membranes with positive swab for Beta Agalactiae Streptococcus at term Immediate induction of labour

Premature rupture of membranes with negative swab for Beta Agalactiae Streptococcus at term At 24 h from the spontaneous rupture 
of membranes

Premature rupture of membranes after 34 weeks of gestation Induction of labour

Hepatic cholestasis 37-38 weeks of gestation according 
to Biliary acid levels

Persistent reduced foetal movements 37 weeks of gestation

Table 4.  Key points.
1 The overall rate of stillbirths has been 2.77 out of 1000 live birth

2 Inherited Coagulation disorders, not traditionally considered as potential risk factors for stillbirth accounted for 26.4% of our study population

3 Small for gestational age/growth restricted new-born accounted for 56.6% of our study population. This pregnancy-related complication has been 
persistently present through years among stillbirth cases

4 A significant drop in stillbirth incidence has been reported from 2019 the year of the introduction of an internal rigorous protocol for Induction of 
labour specific for each pre-pregnancy, pregnancy related complication. (3.17 cases every 1000 live births before 2019 versus 1.19 cases every 1000 
live births from 2019, respectively, p = 0.039)

5 22.6% of all cases would have been prevented with a better antenatal care (appropriate management of growth disorders, timed induction of labour 
for each of the obstetric complications, universal induction of labour at 39 weeks of gestation for low-risk population) 

6 A Caesarean section has been performed for 45.2% of women, more than half of this population (75%) refused an induction of labour in favour of an 
Elective Caesarean Section
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CONCLUSIONS

Analysing each stillbirth case relevant informa-
tion have emerged. Twenty percent of cases were 
potentially preventable with a better antenatal 
care (appropriate management of growth disor-
ders, timed induction of labour). Inherited coag-
ulation disorders as well as acquired, should be 
routinely checked to prevent recurrent cases. Psy-
chological support and extensive obstetric coun-
selling are crucial to help women in acceptance 
and trust to the unit moreover to reduce unneces-
sary caesarean section.
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ABSTRACT

Background. Urinary lithiasis is a prevalent and recurring condition in male and 
female patients and in all age groups. It is the most common cause of abdom-
inal pain of urologic origin during pregnancy. Urinary lithiasis is the primary 
non-obstetric cause of hospitalization among pregnant patients. Approximately 
one out of every 200 to 1,500 pregnant women experience renal colic secondary 
to lithiasis. 
Objective. This study provides a critical review of the pathophysiological, diag-
nostic and therapeutic particularities of this condition based on the best and most 
recent evidence. 
Materials and Methods. A review of literature was carried out for all English 
language literature. Clinical studies were identified in the bibliographic database 
such as PubMed (Medline), Ovid and eMedicine (WebMD) using the keywords: 
hydronephrosis, urolithiasis, kidney stone, urinary tract infection, pregnancy 
and ultrasound, incidence and epidemiology of renal stones 
Conclusions. Diagnostic methods are of particular interest due to maternal and 
fetal exposure to radiation. Therapy should also be tailored to specific phases of 
gestation. Physicians must be aware of appropriate approaches to urinary lithi-
asis in pregnancy to provide safe treatment for patients, with minimal maternal 
and fetal impacts.
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INTRODUCTION

Epidemiology

Urinary lithiasis has been described in male and fe-
male patients in all age groups, and is thought to 
affect up to 15% of global population, depending 
on geographical location [1-3]. The number of cases 
of renal colic and related hospital admissions has 
increased significantly in the last few years [4, 5]. 
Growing prevalence of urinary lithiasis may reflect 
poor dietary habits (increased protein and salt in-
take) or obesity, which increases the predisposition 

to the disease [6-8]. Improved quality of radiologi-
cal examinations and higher frequency of medical 
check-ups may also have contributed to the identi-
fication of previously underdiagnosed calculi.
The growing number of cases of urinary lithiasis 
among women has not been particularly associated 
with pregnancy [9]. Nonetheless, renal calculi may 
affect up to 1 out of every 200 pregnant women, 
with one symptomatic case out of every 3,300 preg-
nancies [10, 11]. Urinary lithiasis is more common 
in the second and third trimesters of pregnancy, 
although complications and symptoms have been 
more often described in the last months [12, 13].
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Pathophysiology of lithiasis in pregnancy

As in the population at large, family history of lithi-
asis, low fluid intake, obesity, diabetes and diets rich 
in sodium and red meat are important risk factors 
for lithogenesis, whereas appropriate hydration and 
intake of citrate and phytate are protective [14].
Several pregnancy-related anatomical and physi-
ological genitourinary changes, especially urinary 
stasis in response to maternal hydronephrosis and 
changes in lithogenic factors, may impact stone 
formation [15].
During pregnancy, the kidneys are displaced crani-
ally by the fetus and increase approximately 1 cm 
in size, due to enhanced vascularization and inter-
stitial space enlargement [16].
Maternal hydronephrosis affects 90% of pregnant 
women [17]. Hydronephrosis signs and symptoms 
may interfere with appropriate diagnosis of ob-
structing ureteral lithiasis [18]. Hormone changes, 
such as higher serum progesterone levels, induce 
smooth muscle relaxation and decrease ureteral 
peristalsis, facilitating ureteral dilation. Mechanic 
factors, such as ureteral compression by the preg-
nant uterus, particularly on the right side [17], also 
contribute to this physiologic condition of preg-
nancy. Urinary tract dilation leads to urinary stasis, 
facilitating crystallization and calculus formation.
Maternal changes in lithogenic factors involve a di-
chotomy. On the one hand, hemodynamic chang-
es increase filtration of calcium, sodium and uric 
acid [19], leading to hypercalciuria. Together, hy-
percalciuria and enhanced intestinal absorption 
of calcium due to higher placental production of 
1.25-(OH)2 vitamin D, increase the odds of cal-
culus formation. On the other hand, significantly 
higher urinary pH interferes with renal excretion 
of citrate, magnesium, uromodulins, nephrocalcin 
and glycoproteins, which inhibit urinary crystalli-
zation and hence calculus formation [12, 16, 20].
According to most studies, the composition of cal-
culi affecting pregnant and non-pregnant women 
is similar. Still, Ross et al. reported higher preva-
lence of calcium phosphate (hydroxipatyte) calculi 
during pregnancy (74% and 26%, calcium phos-
phate and calcium oxalate calculi, respectively) 
[17]. This is thought to reflect hypercalciuria and 
higher urinary pH during pregnancy, with resul-
tant urinary supersaturation for brushite and for-
mation of calcium phosphate calculi [12,21]. In 
pregnant women, lithogenesis clearly has peculiar, 
pregnancy-related characteristics.

METHODS

A review of literature was carried out for all En-
glish language literature. We consulted interna-
tional databases such as PubMed (Medline), Ovid 
and eMedicine (WebMD), Cochrane Database of 
Systematic Reviews and Scielo, with the follow-
ing terms and their combinations: hydronephrosis, 
urolithiasis, kidney stone, urinary tract infection, 
pregnancy and ultrasound, incidence and epidemi-
ology of renal stones. We included all available arti-
cle published until 2020 in English, with priority for 
articles after the year 2000, inclusive systematic re-
views, meta-analyzes and randomized clinical tri-
als, opinion of experts and editorials. We found 153 
records from the preliminary bibliographic search. 
After the elimination of duplicates and after the ex-
cluding the works that were manifestly irrelevant, 
we carefully examined the 96 most recent or signif-
icant papers as it appears below. Exclusion criteria 
included: articles published in other languages, ex-
cluded English language; non-medical articles.

DIAGNOSTIC INVESTIGATION

Clinical and laboratory investigation

The physiologic, pregnancy-related ureteral dilation 
may facilitate the migration of renal calculi, lead-
ing to ureteral obstruction and renal colic [21]. In 
patients with urinary tract dilation, ureterolithiasis 
must be distinguished from physiologic hydrone-
phrosis and/or pyelonephritis, which may occur in 
isolation or result from the first two conditions [22].
Affected patients often present with flank or ab-
dominal pain (85%), microscopic or macroscopic he-
maturia (95% and 20%, respectively), pyuria (42%), 
and worsening of lower urinary tract symptoms [23, 
24]. However, flank pain and microscopic hematu-
ria may occur during normal pregnancy. Therefore 
typical clinical signs and symptoms of urolithiasis 
may be misleading in pregnant women [25, 26].
An estimated 28% of pregnant women with uri-
nary calculi are incorrectly diagnosed as appen-
dicitis, early placental abruption, or diverticulitis, 
due to diagnostic difficulties [24]. 
Ancillary laboratory tests may contribute relevant 
diagnostic information. Serum creatinine levels, 
complete blood count and C-reactive protein are 
particularly important for kidney function assess-
ment and investigation of systemic infections [13].
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Imaging

Radiologic examinations may have negative im-
pacts on fetal development. Therefore, careful 
cost-benefit analysis should precede the use of such 
diagnostic modalities. Gestational age, level of radi-
ation emission associated to the selected radiolog-
ic modality, and exposure to intravenous contrast 
agents must be accounted for, among other factors. 
The American Urological Association (AUA), the 
European Association of Urology (EAU) and the 
American College of Radiology (ACR) recommend 
ultrasonography (USG) as the first-line imaging 
modality in pregnant patients [27, 28] to protect the 
fetus against teratogenic risks associated with radi-
ation exposure [10, 29]. However, in spite of high 
specificity (90%), the sensitivity of this method for 
ureterolithiasis diagnosis is rather low (11-24%) [30]. 
In USG, calculi appear as echogenic foci with posteri-
or acoustic shadowing, often associated with ureteral 
dilation [31]. Several measures have been proposed 
in an effort to improve the diagnostic accuracy of 
USG, such as investigation of intravesical ureteral 
jets, transvaginal sonography and renal arterial resis-
tance index (RI) measurement using Doppler US [15]. 
Shokeir et al. have shown that RI does not change in 
response to physiologic hydronephrosis. In contrast, 
RI increases significantly in cases of dilation induced 
by acute ureteral obstruction. Hence, RI measure-
ment may contribute to diagnostic accuracy in preg-
nant women with suspected urolithiasis [32].
Transvaginal USG may also enhance diagnostic sen-
sitivity for detection of distal ureteral calculi, and dif-
ferentiation between ureteral obstruction and physio-
logical hydronephrosis. However, limited availability, 
logistic issues and need of an experienced examiner 
may preclude widespread use of USG [31, 33].
Magnetic resonance imaging (MRI) is an alterna-
tive to computed tomography in cases with incon-
clusive USG findings, since indirect signs sugges-
tive of calculi, such as ureteritis, incomplete filling 
of the ureteral lumen and perinephric leakage or 
edema can be detected on MRI [34]. 
According to the AUA and the EAU, MRI should 
be the second line-imaging modality in pregnant 
patients [27]. Use of gadolinium is indicated for en-
hanced visualization in most cases. Teratogenic ef-
fects of this contrast agent have been demonstrated 
in animal but not in human studies. For this reason, 
the American College of Obstetricians and Gyne-
cologists (ACOG) still recommends gadolinium-en-
hanced imaging in cases in which benefits clearly 

outweigh potential risks [35]. Magnetic resonance 
imaging also allows the investigation of non-uro-
logical conditions with similar symptoms [15]. 
In spite of slightly higher predictive value for uro-
lithiasis diagnosis in pregnant women (80% versus 
77%, for MRI and USG, respectively), the cost-bene-
fit relation does not support widespread use of MRI 
[33]. A new MR urography protocol using Half-Fou-
rier Single Shot Turbo Spin-Echo (HASTE) has been 
developed to improve the diagnostic accuracy of 
MRI and good results have been reported. In a pro-
spective study conducted by Regan et al., MRI was 
as accurate as unenhanced helical CT in detecting 
acute obstruction by ureteral calculi and more accu-
rate than CT in detecting signs suggestive of obstruc-
tion, such as perinephric fluid collection [36, 37]. 
Computed tomography (CT) is the imaging modal-
ity of choice for investigation of lithiasis in the gen-
eral population. This method should be avoided in 
pregnant patients, particularly in the first trimester 
of pregnancy, due to high radiation emission and 
potential teratogenic effects [38]. The different ra-
diations emitted by the imaging methods are sum-
marized according to Table 1. However, according 
to the ACOG, radiation doses smaller than 50 mGy 
(< 5 rad) are not associated with fetal anomalies or 
pregnancy loss [39]. Subtle effects may result from 
early exposure to radiation doses between 50 mGy 
and 100 mGy (5-10 rad). Doses higher than 100 
mGy (> 10 rad) are associated with risk of sponta-
neous abortion and fetal malformations in women 
with gestational age of more than 3 weeks [18]. 
Low-dose and ultra-low-dose CT [33] (< 3.5 mSv 
and < 1.9 mSv, respectively) are feasible diagnostic 
alternatives. In theory, such low doses allow safe use 
of this imaging modality in pregnancy, in spite of 
theoretical concerns regarding stochastic effects, in-
cluding late hematologic malignancy [29, 33]. High 
sensitivity and specificity (> 96%) and positive pre-
dictive value (up to 99%) have been reported in stud-
ies investigating the use of low-dose CT for urinary 
lithiasis diagnosis in non-pregnant individuals [18]. 
The 2017 ACOG consensus supports the use of CT 
in selected cases, or when USG and MRI are not 
readily available, based on the premise that typi-
cal CT radiation doses fall below exposure levels 
associated with fetal harm [40]. In line with ACOG 
guidelines, the AUA recommends low-dose (< 5 
mGy) CT assessment of women in the second or 
third trimester of gestation in cases with inconclu-
sive USG findings. Figure 1 provides a suggestion 
for diagnostic investigation.
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MANAGEMENT: RISKS AND 
PARTICULARITIES

Clinical management

In obstetric patients, the lesser the medical or sur-
gical intervention, the lower the risk of maternal 
and fetal harm. Whenever possible, conservative 
management should be the first line of treatment 
for urinary lithiasis. Upper urinary tract calculi 
smaller than 10 mm tend to be spontaneously elim-
inated in 70% to 80% of pregnant patients. Preg-
nancy-related physiological changes, such as high-
er glomerular filtration rate and hydronephrosis, 
translate into higher rates of spontaneous elimina-

tion in pregnant relative to non-pregnant women 
(81% versus 47%, respectively) [12, 21, 23].
However, other conditions requiring immediate in-
tervention must be ruled out prior to selection of a 
watchful waiting approach. These conditions include 
urinary tract infection due to obstruction by calculi, 
intractable pain in spite of clinical management and 
intense analgesia, acute kidney failure in response to 
bilateral obstruction, pregnant patients with solitary 
kidney, and increased frequency of early uterine con-
tractions [13]. Retrospective studies demonstrated 
renal colic and related complications have been as-
sociated with higher risk of prematurity, premature 
rupture of membranes, low birth weight, preeclamp-
sia, preterm labor, and infant mortality [35].
The selection of medications for conservative man-
agement of ureteral lithiasis is based on two pil-
lars: pain management and expulsive therapy.
In pregnant patients, appropriate analgesia must 
be guided by pain intensity. Oral analgesics, such 
as paracetamol with codeine, hydrocodone or oxy-
codone, should be offered first. Non-steroidal an-
ti-inflammatory drugs - the first line of treatment 
in non-pregnant women - should be avoided due 
to potential fetal adverse events [17]. Patients 
should also receive appropriate fluid therapy and 
antiemetics, as needed [35].
Alpha-1 blockers are the most commonly used 
agents in expulsive therapy. These drugs have been 
originally developed for benign prostate hyperpla-
sia and are used off-label to inhibit ureteral smooth 
muscle contraction, to facilitate the passage of cal-
culi into the bladder [41-43]. The fact that this drug 
has not been formally approved for use in preg-
nant women by the Food and Drug Administra-
tion (FDA) (Category B) must be emphasized [44]. 
Successful elimination of calculi following admin-
istration of tamsulosin has been reported, with no 
negative impacts on APGAR scores and mean birth 
weight [45]. However, in a study conducted by 
Mervak et al., in 2019, short-term use of tamsolusin 
in the second and third trimesters of pregnancy was 
not effective in eliminating ureteral calculi. More-
over, fetal safety concerns regarding of off-label use 
of this drug during pregnancy have been raised.
In the past, calcium channel blockers were used 
in expulsive therapy in cases of ureteral lithiasis. 
However, with the advent of alpha-blockers, these 
drugs are no longer indicated. Calcium channel 
blockers are thought to be safe in pregnancy and 
have been approved by regulatory agencies, such 
as the FDA, for treatment of gestational hyperten-

Figure 1.  Diagnostic investigation of ureteral lithiasis in pregnant patients.
*Symptomatic: flank or abdominal pain, microscopic or macroscopic hematuria, 
pyuria, and worsening of lower urinary tract symptoms; **Complications: 
deterioration of kidney function, signs of infection, high renal arterial resistance 
index (Doppler US), absence of intravesical ureteral jets; *** Laboratory: Complete 
Blood Count, Sodium, Potassium, Urea, Creatinine, Urinalysis, Urine culture.

Suspected ureteral lithiasis in
prenatal USG

Symptomatic*

Laboratory***
Lack of urinary

complications**

Repeat USG+
Laboratory within 

3 months

Imaging

Ultrassonography

No calculi

No calculi

Magnetic Resonance
Imaging

Low-dose
computed

tomography

Asymptomatic

Table 1.  Radiation doses from different radiologic imaging modalities [33].
Imaging study Radiation Dose (mGy)

USG 0

Intravenous pyelogram 1.7 - 10

X Ray 1.4 - 4.2

CT (Conventional) 8 - 49

CT (Low-dose) < 7
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sion and preterm labor [10]. Hence, these drugs 
may be a safe alternative to alpha-blockers.
Pregnant women with symptomatic urolithiasis 
carry a significant risk of secondary urinary infec-
tion, which occurs in 52.4% of cases [13]. In cases 
with urinalysis or clinical findings suggestive of in-
fection, successful management with antimicrobials 
and appropriate patient follow-up is often indicated, 
and maternal mortality has not been reported [11]. 
The range of safe antimicrobials for use in pregnan-
cy is limited and include penicillins, cephalosporins 
and erythromycin, whereas aminoglycosides, tet-
racycline, chloramphenicol, fluoroquinolones, and 
sulfonamides are contraindicated [46].

Surgical management

Surgical management during pregnancy raises ma-
ternal and fetal vitality concerns due to surgery- 
and anesthesia-related morbidity. Still, surgical 
intervention should be immediately indicated in 
special cases of ureteral lithiasis with intractable 
pain, signs of infection, kidney function impair-
ment, solitary kidney, unsuccessful watchful wait-
ing, persistent vomiting, calculi larger than 1 cm, 
bilateral obstruction or obstetric complications [10]. 
In such cases, interventional treatment of urinary 
lithiasis is an emergency surgical procedure. Dou-
ble-J catheter insertion and percutaneous nephros-
tomy are equally effective for alleviation of ureteral 
obstruction [17, 47]. However, high rates of incrus-
tation have been reported following insertion of 
double-J catheters during pregnancy, possibly due 
to excessive urinary excretion of phosphate and cal-
cium oxalate [48]. Hence, these catheters should be 
replaced every 4 to 6 weeks to prevent obstruction 
and calcification [49]. Strategies aimed to prevent 
high calcification rates have been investigated. In a 
clinical study by Takahashi et al., lower incrustation 
rates have been reported following short-term use 
of the Tria Ureteral Stent with PercuShield and the 
Polaris Ultra Ureteral Stent with HydroPlus. These 
catheters share a similar anti-incrustation strategy 
consisting of hydrogel coating of stent surfaces. Hy-
drogel-coated surfaces accumulate water in their 
polymeric network, and act as a superficial protec-
tion against hydrophobic bacteria and crystal depo-
sition [50]. In spite of promising short-term results, 
longer and more detailed studies are warranted.
Nephrostomy is an uncomfortable urinary diver-
sion procedure with greater morbidity. However, 
this intervention promotes prompt alleviation of 

the obstruction without catheter manipulation, 
and is therefore beneficial in cases associated with 
urinary infection [15].
Need of double-J catheter replacement and tran-
sient desobstruction (i.e., need of a second surgical 
intervention for calculus removal) are inconve-
nient for pregnant patients. Technical and material 
advancements in endurology led to safe and effec-
tive resolution of ureteral lithiasis using ureteros-
copy. Stone-free success rates ranging from 73% to 
100%, with no need of multiple procedures, have 
been reported [25, 46]. As per ACOG guidelines, 
ureteroscopy should be performed in the second 
trimester of pregnancy to prevent fetal develop-
ment compromise in the first trimester, and the risk 
of preterm birth in the third. 
Ureteroscopy does not seem to require longer anes-
thesia and fluoroscopy time relative to double-J cath-
eter insertion, and is associated with low rates of in-
duced preterm labor [51]. Given the high incrustation 
rates and the need to replace catheters every 4 weeks, 
ureteroscopy may be a more economical therapeutic 
alternative across all gestational ages [52]. Shu-Tao 
Tan et al. demonstrated maternal-fetal safety and a 
success rate in the treatment of stones with ureteros-
copy of 87%. This makes us evaluate this procedure 
as a great alternative for the treatment of ureteral 
stones in pregnancy [53]. Despite the paucity of lit-
erature addressing the outcomes of ureteroscopy in 
pregnancy, the procedure is thought to be feasible, 
safe and effective in experienced hands [54]. 
Extra-corporeal lithotripsy (ECL) and percutane-
ous nephrolithotripsy (PCNL) are widely used to 
treat urinary lithiasis in the population at large. 
However, these methods are contraindicated in 
pregnant patients. Shock waves used in ECL are 
associated with higher risk of abortion and early 
placental abruption [55]. Need of general anesthe-
sia, use of fluoroscopy and difficulties associated 
with patient positioning justify the contraindica-
tion of PCNL in pregnant patients [48]. 
Lead aprons, proper fluoroscope positioning, low-
dose settings and beam collimation may be used to 
minimize radiation-related concerns in endurological 
interventions [15]. Procedures may even be performed 
under ultrasound guidance (i.e., without fluoroscopy) 
if needed. The follow-the-wire technique is a recent 
therapeutic alternative. In this method, two guide 
wires are used for appropriate ureteroscope introduc-
tion. High success rates (88%) and only two compli-
cations have been reported in a recent meta-analysis 
evaluating 116 follow-the-wire procedures [56, 57].
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With the paradigm shift surrounding surgical man-
agement of ureteral lithiasis in mind, Semins et al. 
conducted a study aimed to establish criteria for 
definitive ureteroscopic treatment. In cases amena-
ble to interventional management, ureteroscopy is 
preferable to ureteral stenting, with the exception 
of patients presenting with fever, infection, multi-
ple and/or bilateral calculi, pregnancy complica-
tions or anatomical changes, or patients in the first 
or end of third trimester of pregnancy [10].
Ureteroscopy allows definitive resolution of ureter-
al lithiasis, carries a lower risk of maternal and fetal 
complications and is cheaper than double-J catheter 
insertion, since it does not require multiple inter-
ventions [10].
Ideally, surgical interventions should be carried 
out in the second trimester, since anesthetic and 
surgical procedures may cause fetal malformations 
in the first trimester, or induce preterm birth in the 
third trimester. However, ideal intervention timing 
is not always possible. 
Nitrous oxide should be avoided and regional an-
esthesia selected to minimize anesthetic risks [13]. 
Prophylactic use of tocolytics is recommended in 
women beyond 20 weeks of gestation. Fetal heart 

rate and uterine activity should be monitored over 
the course of the perioperative period [13].

CONCLUSIONS

Urinary lithiasis is a common condition in obstetric 
patients. Yet, diagnostic and therapeutic approach-
es remain challenging. Ultrasonography is the di-
agnostic imaging modality of choice. Doppler US, 
ureterovesical flow assessment and transvaginal 
US may be used for optimal outcomes.
Magnetic resonance imaging is the next diagnostic al-
ternative in cases of USG failure. Low-dose CT may be 
indicated. However, more studies are needed to sup-
port the safety of this procedure during pregnancy.
Well-established endurologic techniques are asso-
ciated with maternal and fetal safety concerns in 
the obstetric population. Watchful waiting is the 
therapeutic approach of choice. Literature address-
ing medical expulsion therapy with alpha-blockers 
is scarce. Hence, this therapeutic approach may be 
risky in pregnant patients due to lack of scientific 
evidence and pharmacological safety criteria. In 
contrast, calcium channel blockers are widely used 
in obstetric patients to control gestational disor-
ders. These drugs have a good maternal and fetal 
safety profile and may be a safe alternative, despite 
the paucity of scientific evidence of its efficiency. 
Given the risk of fetal complications, surgical 
management, whenever indicated, should be car-
ried out as early as possible. Desobstruction via 
percutaneous nephrostomy or double-J catheter 
insertion are effective palliative treatment alterna-
tives. Need of catheter replacement every 4 weeks 
due to incrustation has led to the development of 
catheters with lower calcification risks, as well as 
to wider indication of interventional approaches, 
such as ureteroscopy for immediate case resolution 
(Figure 2).
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Figure 2.  Management of lithiasis during pregnancy.
*Special situations: intractable pain, signs of infection, kidney function impairment, 
solitary kidney, failure in watchful waiting, persistent vomiting, calculi larger than 1 
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Botulinum toxin infiltration: an effective and long term therapy in patients with 
neurogenic bladder
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Overactive bladder syndrome is defined as uri-
nary urgency with or without urge incontinence; 
detrusor over-activity is a urodynamic symptom 
characterized by involuntary detrusor contractions 
during the filling phase and it may be spontaneous 
or provoked [4]. In patients without neurological 
diseases nearly 50% with overactive bladder had 
detrusor over-activity on urodynamics testing [5]. 
It is difficult to estimate the incidence and preva-
lence of the neurogenic bladder, being a condition 
associated with neurological alterations often lo-
cated far from the vesicourethral site. For this rea-
son, we are talking about the most frequent clinical 
conditions that accompany certain neurological 
entities, so it is possible to configure bladder and 
vesico-sphincter “patterns” characterizing neuro-
logical models as a synthesis of the wide variety of 
possible functional alterations [1].
The neurological alterations due to the underlying 
condition are often accompanied by uro-gyneco-
logical problems related to pelvic organ prolapse 
and vulvovaginal atrophy that typically occur with 
menopause. In patients affected by pelvic organ pro-
lapse and overactive bladder, serum nerve growth 
factor (NGF) levels were higher and this condition 
could play an active role in these patients [6]. 
In patients 6 months from a stroke the most com-
mon urodynamic findings show detrusor hyperac-
tivity in about 69% of cases, [7] and the incidence 
of urge-frequency syndrome associated with in-
continence is more common in lesions located on 
the right side [8-10].
In Parkinson’s model, 93% of women register de-
trusor hyperactivity and generally the sphincter 
relaxes in a synergistic way [11, 12]. 
Detrusor hyperactivity without cervico-urethral 
obstruction is the most common pattern in Mul-
tiple Sclerosis and it is identified in about 62% of 
patients [13].
The urogynecological evaluation of the neurological 
patient must therefore include a unitary functional vi-
sion of the lower urinary tract. In fact, in most cases, 
the underlying neurological alteration is the predom-
inant etiological cause compared to the anatomical 
and para-physiological factors. It therefore requires 
priority consideration during the therapeutic process.
The extensive experience acquired in the treatment 
of the idiopathic overactive bladder with botuli-
num toxin has allowed us to treat a large number 
of neurogenic bladders. In this paper we present 
the data collected over one year of use of botuli-
num toxin in patients having neurological prob-

lems with a spontaneous voiding phase. The aim 
of our study remains the long-term efficacy and 
safety of intravesical botulinum toxin in the treat-
ment of this specific group of patients.
Botulinum toxin is a neurotoxin produced by Clos-
tridium Botulinum, its mechanism of action consists 
in blocking acetylcholine in the neuromuscular 
junction thus inhibiting the transmission of the 
nerve impulse. Flaccid paralysis of the muscle fiber 
follows. The first medical use of neurotoxin dates 
back to 1981 when Scott used it to correct strabis-
mus, while the first use in bladder urethral pathol-
ogies dates back to 1988 when Dykstra and col-
leagues used the neurotoxin in an attempt to correct 
a form of bladder-sphincter dyssynergia [14].
Officially, the toxin was approved for use in the blad-
der pathology since August 2011 when it received 
FDA approval. It represents one of the most potent 
neurotoxins known, to the extent that 1 gram of the 
purified form can kill up to a million people [15]. 
When the toxin is injected into the neuromuscular 
junction of the skeletal muscles, the duration of 
these effects appears to extend from 3 to 6 months, 
and to more than a year if the injection is made into 
the smooth muscles [16].

MATERIALS AND METHODS

From March 2019 to March 2020, in our outpatient 
clinic we evaluated 36 women with confirmed 
neurological pathology came for urogynecological 
evaluation for suspected neurogenic bladder.
All the patients underwent an accurate anamnestic 
collection and a clinical evaluation with physical 
urogynecological and neuro-urological examina-
tions. With the anamnesis the underlying neuro-
logical condition and its possible staging/localiza-
tion was investigated. The neurological data were 
then integrated with the physical examination 
which included 4 basic steps:

1.	 the evaluation of abdominal-pelvic reflexes 
(middle abdominal, lower abdominal, clito-
ral-anal, peri-anal) to verify the integrity of the 
neuronal circuits involved in the innervation of 
the lower urinary tract, and more specifically of 
the bladder-sphincter unit. 

2.	 The execution of the pubococcygeus test with 
the assessment of the basal tone and voluntary 
contraction of the levator, simultaneously as-
sessing the presence of dyssynergies.
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3.	 The evaluation of the pelvic organ prolapse 
with the Pelvic Organ Prolapse - Quantifica-
tion (POP-Q) system to exclude the presence of 
prolapses above stage II that could affect vesi-
co-urethral dynamics.

4.	 The accurate analysis of the drug therapy in 
progress, administration of the 3-day voiding 
diary, evaluation of recurrent urinary infec-
tions (presence or absence of urease-producing 
germs, number of episodes/year), regularity of 
the intestinal tract with complete bowel evacua-
tion, possible presence of vulvo-vaginitis and / 
or proctitis in place.

All the patients underwent an invasive urodynam-
ic examination; a free uroflowmetry was performed 
with the evaluation of three main parameters: the 
voiding volume, the postvoid residual (PVR) that 
was then compared with the PVR after the invasive 
examination (in case of significant differences the 
free uroflowmetry was repeated) and the maximum 
flow (Qmax) to estimate the residual contractile ca-
pacity of the detrusor and sphincter relaxation. The 
uroflowmetric curve was evaluated to find direct 
indices for obstructive or restrictive alterations.
The identification/standardization of diagnostic 
methods for functional cervico-urethral obstruction 
(or Bladder Outlet Obstruction/BOO) in the female 
population is, to date, debated and controversial.
All the urodynamic procedures and definitions 
used respected the Good Urodynamic Practice and 
International Continence Society (ICS) definitions. 
In women with a history of surgery of the urethra 
and/or bladder neck, a cystoscopy was also per-
formed at the end of the examination to exclude 
extrinsic/iatrogenic causes of BOO.
An extemporaneous ultrasound examination to 
evaluate the upper urinary tract, the uterus and/or 
ovaries was performed in all the women. The toxin 
used in all the women studied was Onabotulinum 
toxin A (Botox 100 Units, Allergan). 
The infiltration was performed in an outpa-
tient setting after local anesthesia, with a solu-
tion of 2% Mepivacaine and Sodium Bicarbonate 
conveyed into the bladder via a Foley catheter. 
Before starting the procedure, a venous access was 
inserted in order to face any possible vagal or aller-
gic reaction and all patients signed an informed con-
sent. The preparation of the solution containing the 
toxin followed the standard procedure, and the in-
filtration of the detrusor was performed under cys-
toscopic vision with the trigone-sparing technique 

[17] (Figure 1). The procedure took an average of 
10/15 minutes using a 21 Ch rigid urethrocystosco-
py. The trigone-sparing technique involved infiltrat-
ing 20 bladder points with 0.5 ml of Botox solution 
for each site, except in the patient with spinal injury 
and paraparesis where only 10 injections with 1ml 
for each site were performed due to the patient’s 
poor compliance with the lithotomy position.
The women were then evaluated in the following 
3 days by a telephone interview, then a PVR check 
was performed at 2, 4, 12, 24 weeks (PVR, voiding 
diary, Incontinence Quality Of Life Questionnaire- 
I QOL) and the last check at 12 months, except in 
case of complications or worsening changes in the 
basic situation (PVR, voiding diary, I-QOL). After 
a year, if the effect of the toxin was still present the 
patients were interviewed by telephone, otherwise 
they could be  proposed for a second infiltration.
As per ICS recommendations, the urodynamic ex-
amination was repeated every 2 years, or in the 
event that the neurological picture showed chang-
es. In any case, it was not recommended to repeat 
the administering of the toxin before 6 months and, 
if necessary, a selective anticholinergic therapy as 
a support was started to contain the symptoms up 
to the second infiltration. After therapeutic indica-
tion, the patients who could not or were unwilling 
to undergo intermittent catheterization (IC) were 
excluded from botulinum toxin therapy.
From the sample evaluated, 20 women showing a 
neurogenic bladder pattern with preserved void-
ing phase, and with no signs of BOO on uroflowm-
etry/ urodynamic evaluation, were selected. Eight 
patients with Multiple Sclerosis, four patients with 
forms of Parkinsonism, two patients with polio, 
four patients with cerebro-vascular events, two pa-
tients with spinal lesions already having a sacral 
neuromodulator implantation. 16 women were 
excluded: three patients with Multiple Sclerosis 
with a BOO index suggestive of cervico-urethral 
obstruction not compliant with IC, five patients 
with Parkinsonism, but with elevated PVR in all 
measurements plus worsening of motor skills sug-
gestive of a Multiple System Atrophy (MSA) pat-
tern, and finally two patients with Guillian-Barre 
outcomes with gluteal Herpes Zoster in resolution. 
Six other patients, instead, refused surgery. 
The primary outcome was the improvement of the 
voiding diary score at two, four, twelve and twen-
ty-four weeks and 12 months after treatment. Com-
plications and quality of life improvement after 
treatment were considered as secondary outcomes.
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Informed written consent was obtained from all 
participants before the enrolment in the study.
Permission for the publication was taken in accor-
dance with the 1964 Helsinki Declaration and its 
later amendments or comparable ethical standards. 
Our Institutional Review Board approved the study 
(number 05/2019) on February 11th, 2019 and there 
were no conflicts of interest with regards to this study. 
Data are reported as mean ± standard deviation or 
total count and relative percentages (%) for cate-
gorical variables. The success of the therapy was 
measured as voiding diary score improvement of 
50% in the first six months and 25% in 12 months 
after Botulinum toxin injection.

RESULTS

All the treated women were compliant with the 
treatment performed on an outpatient basis with 
local anesthesia. None of them showed signs of 
autonomic dysreflexia during the procedure. Pain 
during the procedure followed the Visual Analogic 
Scale (VAS). On average there was a VAS of 5, only 
in the three patients with paraparesis and lumbar 
pain there was a VAS of 7-8. The women were dis-
charged after two successive micturitions where 
the presence/absence of hematuria and PVR were 
evaluated. The characteristics of the studied popu-
lation are presented in Table 1.
Overall, the first benefits were evident within the 
first 2 days with the achievement of full improve-
ments after 7-10 days. 
In the event of initial worsening, a new urine cul-
ture was to be considered given the high incidence 

of lower urinary tract infections in these patients. 
In patients with Multiple Sclerosis, 6 out of 8 pa-
tients defined themselves as dry, only wearing 
the safety pantyliner. In two patients, on the other 
hand, there was a reduction of about half of the ur-
gency episodes (both patients walked assisted by 
support, thus requiring longer times to reach the 
toilet). The PVR in these women always remained 
below 150 ml without the need for completion IC.
In the four patients with Parkinsonism, we had sat-
isfactory results only  with two of them who reached 
full continence. The other two women, who had 
very reduced spontaneous walking and recurrent 
urinary infections, after a benefit in the first 6 weeks, 
returned to the I-QOL scores and to the use of pre-
treatment anti-incontinence devices. The PVRs in 
these women were contrasting, varying from 70 to 
200 ml, a pattern comparable with that of the pseu-
do-dissynergy of the striated sphincter and compat-
ible with the neurological pattern of these patients.
We had excellent results with the patient presenting 
outcomes of Poliomyelitis achieving continence and 
a duration of treatment of nearly one year, as in the 
patterns of idiopathic Overactive Bladder. In pa-
tients with outcomes from cerebro-vascular events, 
bladder hyperactivity was under control. The mic-
turition nocturnal frequency of about 2-3 episodes/
night remained, but the PVR was always below 100 
ml. In the two patient with spinal injury and para-
paresis of the lower limbs treated with Sacral Neu-
romodulation, the results were compromised by 
urinary infections alternating with bacterial vagini-
tis, although the PVR was always below 90 ml.
The results from the analysis of the voiding diary and 
questionnaire are shown in Table 2. On average, the 
duration of treatment was of 5.5 months, with a max-
imum of one year in the patient with polio outcomes. 
The complications of the treatment can be divided 
into immediate complications (within 24 hours) and Figure 1.  Botulinum toxin infiltration under cystoscopic vision.

Table 1.  Patients baseline demographic characteristics.
Patients

n = 20

Age (years) 62 ± 5.3

Vaginal Delivery 2.6 ± 1.4

BMI (Kg/m2) 30.5 ± 4.5

Menopausal status 100%

Previous Surgery for SUI 10%

Previous anti-muscarinic Therapy 100%

Patients in treatment with AT/NOA 40%

Mean ± Standard Deviation; BMI: Body Mass Index; SUI: Stress Urinary Incontinence; 
AT: Antiplatelet Therapy; NOA: New Oral Anticoagulants.
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late complications (within 15 days). Among the ear-
ly complications, hematuria and urinary infections 
were the most common. As for hematuria, it was mild 
and no woman required the placement of a catheter. 
Urinary infections were the most common complica-
tions. Eight patients already had a history of recurrent 
urinary tract infections. A preventive therapy with 
D-mannose, based on cycles, was recommended in 
these patients. None of them had urease-producing 
germs. None of the patients experienced fever, mus-
cle weakness or worsened constipation. The results 
regarding complications are presented in Table 3. No 
late complications described as inability to empty 
your bladder on your own, were observed.

DISCUSSION 

Neurologic patients with voiding phase represent 
a group of women who may still benefit from low 
dose botulinum toxin treatment. Peyronett and 
colleagues have shown that Onabotulinum toxin A 
leads to a resolution of the detrusor hyperactivity 
with continent patients in 65% of cases [18].
Studies in the literature agree on the initial treatment 
with 100 units of onabotulinumtoxin A. In these pa-
tients, the preservation of the voiding phase with-
out the need for IC significantly reduces the number 
of urinary infections. The definition of cervico-ure-
thral obstruction based only on urodynamic defini-
tions remains debated, considering that the issue is 
still not free from controversies, even for the female 
population with neurological integrity. 
Surely, the electromyography of the perineal plane 
as an indicator of the external urethral sphincter and 
the video-urodynamics add important elements for 
patients suffering from supra-sacral sub-pontine 
lesions. Another usefulness of video urodynamics 
remains in the forms of Parkinsonism with/with-
out Dementia with Lewy Bodies, so as to exclude 

forms of dyssynergy and to better select patients. 
The lack of these two diagnostic elements represents 
a future challenge for our group to further increase 
the accuracy of patient selection. Regarding the 
type of toxin used, we support the use of onabotuli-
numtoxina A over apobotulinumtoxina, especially 
in neurological women. The apobotulinumtoxina 
formulations provide about 500 Units and this can 
be disadvantageous, especially for neurological pa-
tients. The disadvantages are mainly of two types. 
The first concerns the average time elapsing from 
the second treatment which is shorter in neurologi-
cal patients (in our experience 5.5 months compared 
to the idiopathic form of 7.7 months). This could ex-
pose neurological patients to a greater quantity of 
toxin in a shorter time, increasing the risk of auto-
antibody production and thus reducing the effects 
in the following infiltrations [19], but at present, re-
peated treatments do not seem to increase the risk of 
fibrosis and induration of the bladder wall [20, 21]. 
The second disadvantage is due to the fact that by 
increasing the doses to maintain the effect in subse-
quent infiltrations, we could risk losing the sponta-
neous voiding phase in patients with progressive 
neurological diseases. Studies regarding the “switch” 
from one type of toxin to another are promising, but 
further confirmatory studies are needed.
This treatment is also proposed to patients affected by 
interstitial cystitis or bladder pain syndrome and sev-

Table 2.  Pre, 6 months post treatment and 12 months post treatment results of patients voiding diary and questionnaire. 
Pre-treatment 6 Months Post-tre-

atment
12 Months 
Post-treatment

Variation Variation

Daytime Urinary Frequency 13.2 ± 4.5 6.1 ± 1.9 - 53.8% 9.2 ± 2.7 - 30.3%

Nocturnal Urinary Frequency 3.9 ± 2.3 1.5 ± 1.1 - 61.6% 2.8 ± 1.3 - 28.2%

Urgency Episodes (in 24 hours) 8.1 ± 1.7 3.5 ± 1.1 - 56.8% 5.9 ± 1,7 - 27.2%

Incontinence Episodes (in 24 hours) 4.2 ± 0.9 1.3 ± 0.7 - 69.1% 3.2 ± 1.0 - 23.8%

Postvoid Residual (ml) 65 ± 13 95 ± 15 + 40% 73 ± 9 + 11.0%

I-QOL score* 52 (41-61) 69 (61-80) + 17% 61 (48-69) + 17.3%

Mean ± Standard Deviation; I-QOL: Incontinence Quality of Life score; *Results presented as Median (Range).

Table 3.  Patients’ post-operative complications.
Patients number (percentage)

Hematuria 10 (50%)

First 36 hours UTIs * 4 (20%)

IC** 2 (10%)

Other*** 0

IC: intermittent catheterization; UTI: Urinary Tract Infection. *Mild hematuria, with no 
need of bladder washing, clot removal or medical therapy. **Prophylactic antibiotic 
therapy was performed in all cases. ***No patient reported fever, muscle weakness 
or worsening of constipation.
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eral trials demonstrated a significant improvement 
of symptoms, pain, frequency of urination, and max-
imum bladder capacity but nocturia, dysuria, and 
maximal urinary flow rate remained unchanged [22].
Kuo HC and collegues demonstrated, in a random-
ized controlled trial, that intravesical injections of 
100 U OnabotulinumtoxinA effectively reduced 
pain symptoms in patients affected, with an ac-
ceptable rate of adverse events (dysuria, hematu-
ria, urinary tract infections) [23]. 
These preliminary data open to further studies ex-
periences; as the pathology is characterized by an 
overlapping of symptoms and multiple etiologies, 
this treatment could be proposed to selected patients 
and could undoubtedly vary for either case [24].

CONCLUSIONS

Botulinum toxin remains an effective and safe 
therapeutic long term alternative in patients with 
neurogenic bladder, and even more so in the sub-
group with the preserved voiding phase. Our data 
agree with the literature data on the significant im-
provement in the quality of life in these patients, 
as it reduces the side effects (dry mouth and con-
stipation in particular) deriving from the use of 
next-generation anticholinergic drugs. In patients 
with Parkinsonism the results seem promising, but 
certainly the choice of the patient must be even 
more elaborate and assisted by electromyography 
and videourodynamics. 
We assert that the collaboration with neurologists 
is a fundamental element for the management of 
these patients when the urodynamic results are 
discordant. Patients suffering from neurogenic 
bladder always remain a challenge for the urogy-
necologist in an attempt to find new strategies to 
improve their quality of life, promoting innova-
tive, minimally invasive interventions, always re-
specting efficacy and safety. 
Further data are needed to confirm the findings in 
other neurological conditions that involve the low-
er urinary tract as well.
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ABSTRACT

Objective. This study was performed to compare Loop Electrosur-
gical Excision Procedure (LEEP) and Cold Knife Cone (CKC) biop-
sy in the treatment of Cervical Intraepithelial Neoplasia (CIN) in 
terms of oncological outcome, effectiveness, and safety.	  
Materials and Methods. In this retrospective observational study with a 
follow-up of 24 months patients with CIN at diagnosis were enrolled be-
tween January 2016 and July 2019. The primary outcome included: per-
sistent disease rate, recurrent disease rate and cone biopsy positive mar-
gins. As secondary end point, we evaluated surgical time, bleeding 
within 24 hours, infections related to the procedure and cone size.	  
Results. Ninety- six women were enrolled: 60 in LEEP group and 36 in cold 
knife conization group. Women undergoing LEEP procedure had similar pri-
mary oncological outcome without any statistical difference than those under-
going CKC (persistent disease 6 (10%) vs 2 (7.6%), recurrent disease 5 (8.3%) vs 
4 (11.1%), positive margins 12 (20%) vs 7 (19.4%). Secondary endpoint includ-
ed post-operative bleeding within 24 hours with a significant difference be-
tween two groups (4 (6.6%) in LEEP group and 8 (22.2%) in CKC group, p = 
0.026). The remaining outcome measures, surgery time (200-215 sec.), cone size 
(0.86-1.57 cm3) and post-operative infections, have no significant differences. 
Conclusions. The surgical conization techniques evaluated gave encouraging 
and balanced results in terms of oncological outcome, but the LEEP technique 
should be considered as the primary technique for the treatment of CIN due to 
its simplicity of execution, cost reduction and less postoperative complications.
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INTRODUCTION

Cervical cancer is the fourth most common cancer 
in women worldwide [1]. Cervical intraepithelial 
neoplasia (CIN) is a premalignant lesion of cervi-
cal cancer, and it is classified by histology as CIN 
1, CIN 2 or CIN3 [2]. The CIN1 category applies to 
histopathologically low-grade cervical squamous 

intraepithelial lesions (L-SIL), whereas CIN2 and 
CIN3 are often joined together and apply to high-
grade cervical squamous intraepithelial lesions 
(H-SIL). For the past 30 years screening programs, 
using cytology combined with human papilloma vi-
rus testing, have markedly decreased the incidence 
of death due to cervical cancer [3-6]. As recommend-
ed by the 2019 ASCCP Risk-Based Management 
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Consensus, while observation is preferred to treat-
ment for CIN 1, excisional treatment is preferred to 
ablative treatment for histologic HSIL (CIN 2 or CIN 
3) [7, 8]. According to 2014 WHO guidelines, there 
are three principal treatments for CIN: cryothera-
py, large loop excision of the transformation zone 
(LLETZ, or LEEP), and cold knife conization (CKC) 
[9]. Conization of the cervix is the excision of a cone 
shaped portion of the cervix to remove a cervical le-
sion and the entire transformation zone. These pro-
cedures could be a potential risk for future pregnan-
cies. Some studies show an increased risk of preterm 
delivery, low birth weight and p-PROM (premature 
prelabor rupture of membranes) in pregnancies after 
conization compared to untreated women [10-14]. 
Although CKC has been the traditional procedure 
for CIN, LEEP has been the most used method for 
CIN due to its several advantages, including shorter 
operative time, ease of performance, and low cost 
[15-17]. There are few randomized controlled trials 
to definitively prove the superiority of LEEP pro-
cedure over cold knife conization (CKC) [18]. This 
study compares the two procedures evaluating the 
disease recurrence rate and the residual disease rate 
after 24 months follow-up, the positivity of the cone 
margins, the surgical times and the early post-oper-
ative complications, with the aim of clarifying the 
aspects related to surgical procedures, in order to be 
able to guide the choice of specialist.

MATERIALS AND METHODS

This retrospective observational study was per-
formed at the Maternal and Child Health and Uro-
logical Sciences Department, Policlinic Umberto 
I hospital, Sapienza University of Rome, between 
January 1, 2016, and July 31, 2020. The study was 
approved by our Internal Review Board. Informed 
consent was obtained from all participants. All 
women with intraepithelial cervical neoplasia con-
firmed by a cervical cytological testing and colpo-
scopically directed biopsies of the portion, were en-
rolled. Inclusion criteria were as follows: age over 18 
years old, a positive biopsy for L-SIL or H-SIL and a 
signed informed consent. Exclusion criteria includ-
ed concomitant HIV (Human Immunodeficiency 
Virus) infection, pregnancy, a personal history of 
conization, concomitant oncological disease and the 
use of an anticoagulant medication. All treatments 
were performed with local anesthesia (lidocaine 1%, 

10 mg/ml) and intraoperative colposcopy. In both 
techniques, hemostasis was achieved with diather-
mocoagulation with a ball electrode. Two surgeons 
performed the conization with the same surgical 
skills. Patients were scheduled for a visit, 4-6 weeks 
apart, with a follow-up of 24 months, receiving cer-
vical cytological testing, colposcopy and/or cervical 
biopsy. The first post-operative check-up was per-
formed up to 6 months after surgery, considering 
any disease found at follow-up as persistence of the 
disease. Persistent disease was defined as the diag-
nosis of CIN within 6 months after the procedure; 
recurrent disease was defined as diagnosis of CIN 6 
or more months after initial treatment. The resection 
margin was considered as positive or negative based 
on the presence or absence of abnormal cells at the 
margin of the cone. Secondary endpoints included 
post-operative bleeding within 24 hours assessing 
with necessity or not of vaginal gauze at the end 
of procedure. Vaginal gauze allows you to control 
bleeding within 24 hours by evaluating its possible 
complete imbibition by blood and potential bleed-
ing after its removal.  Other secondary endpoints of 
this study were: cone size calculated as volume (ap-
proximate as a pyramid) of the cone specimen, sur-
gical time was measured in seconds from the start 
of excision until diathermocoagulation hemostasis 
ended and post-operative infections after 24 hours 
after treatment were evaluated by necessity of hos-
pitalization or antibiotics. Data were summarized 
using standard descriptive statistics. All calculated 
P-values were 2-sided and P-values < 0.05 were con-
sidered statistically significant. Analyses were per-
formed using the IBM-Microsoft SPSS version 25.0 
for Windows. 

RESULTS

The study population included one hundred twenty 
patients affected by cervical intraepithelial neoplasia 
or carcinoma in situ. Nine patients refused enroll-
ment and fifteen decided to perform hysterectomy. 
A total of 96 women were included in our study: 60 
were performed loop electrosurgical excision proce-
dure (LEEP) and 36 a cold knife conization (CKC). 
All patient characteristics and the severity of lesions 
were comparable between the two groups (Table 1). 
The original diagnosis before surgery was for group 
A: L-SIL/CIN1, 15 (25%), H-SIL/CIN2-3, 41 (68.3%), 
microinvasive cervical cancer (pT1a1), 4 (6.7%); and 
for group B: L-SIL/CIN1 6 (16.6%), H-SIL/CIN2-3, 
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25 (69.4%), microinvasive cervical cancer (pT1a1), 5 
(13.8%). Table 2 shows a comparison of the primary 
and secondary outcomes. Specifically, we compared 
disease recurrence, residual disease and positive 
margins as primary outcome measures and surgical 
time, cone size and post-operative complications as 
secondary endpoint. The disease recurrence monitor-
ing in a range of 6 months to 24 months were 5 cases 
(8.3%) and 4 (11.1%), the residual disease monitoring 
up to 6 months were 6 cases (10%) and 2 (7.6%) and 
the positive margins were 12 (20%) and 7 (19.4%) in 
LEEP group and CKC group, respectively. All pri-
mary outcomes did not statistically differ between 
groups. As secondary endpoint, procedure time in 
seconds: 200 (170-230) and 215 (185-245). A statisti-
cally significant difference was found in post-treat-
ment hemorrhages within 24 hours. In detail, in the 
LEEP group 4/60 (6.6%) women had a post-treat-
ment bleeding needed vaginal tamponade and in 
CKC group 8/36 (22.2%) women reported the same 
complications (p = 0.026). Cones are larger in cold 
knife conization, without any statistical significance 
(1.57 cm3 in CKC and 0.86 cm3 in LEEP group). No 
post-operative infections requiring hospitalization 
or antibiotics were found during this study.

DISCUSSION

Many studies have compared the two techniques of 
conization in terms of difficulty of execution, timing, 
costs, complications, and efficacy [19-23]. In a recent 
meta-analysis, the risk of post-operative bleeding 
within 24 hours in CKC compared to LEEP was not 
statistically significant (RR 1.05, 95% CI, 0.50-2.21, 
p = 0.90) [18]. In our study, post-operative bleed-
ing was found to be less after LEEP, with a statis-
tical significance that could suggest the preferential 

use among this conization technique, thanks to less 
blood loss and less discomfort of the patient. Many 
studies have evaluated risk of residual disease and 
recurrent disease [24-26]. The risk of residual disease 
is around 6.1% in patients treated with CKC and 
11.2% in patients treated with LEEP (RR 0.54, 95%CI, 
0.30-0.96, p = 0.04) [18, 27, 28]. The residual rate of 
cervical lesions in patients with positive margins 
who underwent a second surgery after the initial 
LEEP was 45.5% [29]. In this study, the residual dis-
ease is greater in LEEP treatment according to the lit-
erature, but the difference between procedures is not 
statistically significant. According to Hurtado-Roca 
meta-analysis, prevalence of relapse after cold cone 
treatment was 2.0% and 7.1% in patients treated 
with LEEP and there was not statistically significant 
difference in the risk of disease recurrence between 
patients treated for CIN with cold cone compared to 
LEEP (RR 0.32, 95% CI, 0.09-1.14, p = 0.08) [18]. In 
a retrospective multi-institutional study, among the 
measures analyzed, the only one associated with an 
increased risk of recurrence after conization is the 
persistence of HPV and women with HPV vaccina-
tion have a lower risk of relapse of the disease, even 
if not statistically different [30, 31]. In our study the 
relapse rates are similar between the two techniques: 
in the group treated with CKC we observed 4 cas-
es during follow-up, while in the group of patients 
treated with LEEP 5 cases were observed, which 
represent 11.1% and 8.3% respectively. In a recent re-
view, women with multiple HR-HPV infection have 
a significant risk factor for severe cervical lesions [32]. 
In a retrospective multi-institutional study, patients 
with high grade HR-HPV-negative cervical dyspla-
sia have more favorable outcomes than patients with 
documented HR-HPV infection [33]. Furthermore, 
deregulation of some genes such as NR2F6, LOXL2 
and DMBT1, could lead to unfavorable oncological 

Table 1.  Patients characteristics.
LEEP

N = 60
Cold knife 
conization

N = 36

p

Age, mean ± SD 41.8 ± 13.6 43 ± 12.8 NS

BMI, mean ± SD 26 ± 2 26 ± 2 NS

Smoke, n (%) 22 (36.6%) 15 (41.6%) NS

E/P, n (%) 13 (21.6%) 8 (22.2%) NS

L-SIL/CIN1, n (%) 15 (25%) 6 (16.6%) NS

H-SIL/CIN2-3, n (%) 41 (68.3%) 25 (69.4%) NS

Microinvasive cervical 
cancer, n (%)

4 (6.7%) 5 (13.8%) NS

SD: standard deviation; BMI: body mass index; E/P: estroprogestinic therapy; L-SIL: 
low-grade cervical squamous intraepithelial lesions; H-SIL: high-grade cervical 
squamous intraepithelial lesions; CIN: cervical intraepithelial neoplasia.

Table 2.  Primary and secondary outcome measures.
LEEP

N = 60
Cold knife 
conization

N = 36

p

Residual Disease: (monitoring: up 
to 6 months)

6 (10%) 2 (7.6%) NS

Disease Recurrence (monitoring: 
range 6 months to 24 months)

5 (8.3%) 4 (11.1%) NS

Positive Margins, n (%) 12 (20%) 7 (19.4%) NS

Bleeding within 24 hrs, n (%) 4 (6.6%) 8 (22.2%) 0.026

Cone size (cm3), mean 0.86 1.57 NS

Surgery time (sec), mean ± SD 200 ± 30 215 ± 30 NS

Post-operative infections 0 0 NS

LEEP: Loop Electrosurgical Excision Procedure; CKC: Cold Knife Conization, SD: 
standard deviation.
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outcomes in patients with cervical cancer [34]. A 
multicenter study has confirmed that preoperative 
conization could play a protective role in the risk of 
disease recurrence in patients with an early stage 
cervical cancer (IB1) [35]. The positivity of the histo-
logical margins does not seem to be correlated with 
the type of technique used and our study also con-
firmed this finding [17, 24-26]. In this prospective, it 
would be interesting to assess a fragility score able 
to predict morbidity and mortality for these proce-
dures, as has been done in other cancers [36, 37]. In 
this way, we could broaden the approach for gyne-
cological cancers [38]. About cone sizes, despite the 
small size of the cone, the LEEP technique provides a 
sample that is adequate for histological analysis and 
allows optimal colposcopic surveillance than CKC 
[17]. A randomized trial recommends the use of the 
LEEP technique for CIN 2-3 lesions with no evidence 
of microinvasion at the preoperative evaluation and 
in small extension of endocervical lesions, because 
pathological evolution and thermal artefacts are less 
important in the management of the disease. CKC 
technique should be preferred when endocervical 
extension is massive and microinvasion cannot be 
ruled out [25]. Post-operative infections are not re-
lated to the type of technique used and we have not 
had any cases requiring hospitalization [39]. Fur-
thermore, LEEP procedure is usually performed in 
an outpatient low-cost clinic setting, while CKC pro-
cedure is usually performed under anesthesia in a 
hospital setting with significantly higher costs [40].

CONCLUSIONS

This study provides data showing the safety of the 
two techniques in terms of oncological outcome. 
The LEEP technique should be considered as the 
primary technique for the treatment of CIN due to 
its simplicity of execution, cost reduction and less 
postoperative bleeding. Our data are reassuring 
but the relatively small number of patients means 
the results should be confirmed in larger groups of 
patients.
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ABSTRACT

Objective. This study aims to compare the readability and reliability of Wiki-
pedia articles with corresponding Society for Maternal-Fetal Medicine (SMFM)
patient education leaflets. 
Materials and Methods. We selected Wikipedia articles on high-risk pregnancy 
and birth control options based on the series of online patient educational leaflets 
published by the SMFM. Our final analysis included the text content of 13 SMFM. 
Readability was assessed using six different readability scales, including the Sim-
ple Measure of Gobbledygook (SMOG) Index. To evaluate the quality, each of the 
selected articles was assessed with the modified DISCERN instrument. 
Results. Our research establishes a concerning discrepancy between Wikipedia 
and the average US online page viewer seeking medical information. 
Conclusions. In terms of observed lower quality of Wikipedia articles, our find-
ings indicate the obligation for every clinician to use their critical appraisal skills 
to help patients avoid misleading health information.
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INTRODUCTION

Expeditious growth of the Internet has provided 
patients’ access to health-related information un-
demanding. In order to obtain health-related in-
formation, approximately 70% of American adults 
have used the Internet [1]. Despite rising utiliza-
tion trend and efforts toward data standardization, 
there is strong skepticism about medical content 
quality and accuracy [2]. Furthermore, variations 

in target literacy levels aggravate overall quality 
assessment and comprehension [1].
Among the open-access online sources of medical 
information, Wikipedia has become one of the most 
popular websites worldwide, covering medical 
topics written collaboratively by individuals from 
around the world [3]. Wikipedia is consistently in 
the top 5 most visited websites in the world, mak-
ing a common reference for patients seeking health 
information [2]. In terms of quantity, an estimated 
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6.5 million US patients directly access Wikipedia as 
their first online medical solution [4]. Even though 
many patients obtain health-related information 
from Wikipedia, concerns over content readabili-
ty, quality and lack of quality-control mechanisms 
have been implicated in several studies conduct-
ed on other medically related content [4-7]. The 
Society for Maternal-Fetal Medicine (SMFM) have 
published their own series of patient education 
leaflets regarding high-risk pregnancy, birth con-
trol options and vaccines in pregnancy, many of 
which have a corresponding Wikipedia article. 
Considering the fact that Wikipedia presents influ-
ential health information platform, generating over 
500 milion visits per month from different users 
[3], its content analysis and improvement is man-
datory. Similar quality and readability analyses of 
Wikipedia articles have already been conducted in 
nephrology, neurosurgery, gastroenterology and 
hepatology, cardiovascular medicine, pelvic floor 
disorders and Parkinson’s disease [5-10]. Howev-
er, the obstetric field is prone to lots of dangerous 
conditions such as pre-term birth [11], uterine rup-
ture, infections, cesarean complications [12-16]. 
Moreover, different gynecological conditions may 
hamper fertility outcomes and require appropriate 
counselling [17].
According to the current evidence on the read-
ability of medical Wikipedia articles, we hypoth-
esized that Wikipedia articles on selected mater-
nal-fetal medicine topics are not readable to the 
average reader. In terms of reliability assessment, 
we expect that Wikipedia articles might have 
compromised overall quality. Moreover, we com-
pare the readability and reliability of these arti-
cles with corresponding SMFM patient education 
leaflets. 

MATERIALS AND METHODS

This study was conducted during May 2021 in the 
Department of Obstetrics and Gynecology, Uni-
versity Hospital Center Zagreb, Croatia. An insti-
tutional review board approval was not required 
because this study used publicly available data.

Article selection

We selected Wikipedia articles on high-risk preg-
nancy and birth control options based on the series 
of online patient educational leaflets published 

by the SMFM. In order to accurately compare the 
readability and reliability of Wikipedia articles 
to that of the SMFM, we only selected Wikipedia 
articles that directly corresponded to the SMFM 
leaflet. Moreover, we searched only the English 
version of Wikipedia, in order make the proper 
correlations without language biases. We identi-
fied 20 patient educational leaflets on the official 
SMFM website, divided in two categories: High-
Risk Pregnancy and Birth Control. After initial ex-
amination of the SMFM official website, we have 
searched Wikipedia in order to find corresponding 
articles, resulting in exclusion of 7 articles due to 
missing data and/or obvious content discrepancy. 
Thus, our final analysis included the text content 
of 13 SMFM patient leaflets and corresponding 
Wikipedia article. 
Four independent evaluators were distributed a 
pdf document version created for the study with-
out source identification in order to ensure that all 
evaluators were analyzing the same content and to 
reduce overall bias. 

Readability assessment and quality evaluation

Our assessment of the readability of the SMFM 
patient education leaflets and Wikipedia articles 
is based on six different readability scale mea-
sures generated by an online Readability Test 
Tool by WebpageFX (WebpageFX Inc., Harris-
burg, PA, USA). Titles, subtitles and references 
were excluded from the analysis, with only body 
text and bullet point text included. The six read-
ability scales were the Flesch Reading Ease (FRE), 
Flesch–Kinkaid Grade Level (FKGL), Gunning 
Fog Score (GFS), Simple Measure of Gobbledy-
gook Index (SMOG), Coleman Liau Index (CLI), 
and Automated Readability Index (AR). All of 
the six mentioned readability scales have a close 
association with an educational level required 
for text comprehension. For instance, FRE score 
is calculated according to a total number of syl-
lables, words and sentences included in article. 
The total score ranges from 0 to 100 with higher 
scores corresponding to a lower US grade level 
required for comprehension of the passage [18]. 
Likewise, SMOG Index calculate the readability 
based on the total number of sentences and av-
erage word length where the total score directly 
correlates with US grade level [19].
To evaluate the quality, we assessed each of the 
selected articles using the modified DISCERN in-
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strument [20]. It represents short, valid and reli-
able standardized set of criteria created to assess 
the quality of health information written for the 
public, originally developed and validated by 
public health experts at the University of Oxford 
[19, 20]. An adjustment of the original version was 
made in order to allow the presence and quality 
of visual aids and to properly assess the gaps in 
knowledge and scientific authenticity [4, 20]. The 
modified DISCERN instrument presents 10-item 
questionnaire, with score range between 10 and 50 
points, where score of less than 30 indicates poor 
quality, a score of 30-39 moderate quality, and a 
score of 40 or more good quality content [20]. The 
instrument was tested before being used in this 
study. The aim of testing the instrument was to 
attempt to standardize the evaluations between 
four independent assessors (one subspecialist 
in maternal-fetal medicine and three OB/GYN 
residents). A total of 10 articles from the field of 
maternal-fetal medicine and human reproduction 
(other than those included in the study) were ran-
domly selected and used for this purpose. Each 
item of the modified DISCERN instrument was a 
mandatory field. 

Statistical analysis

Normality of the distribution was tested via the 
Shapiro–Wilk test. Data assuming normal dis-
tribution were evaluated using Student’s t test. 
Mann-Whitney U test was used for non-normal 
data distribution. The readability score across 
the six different readability scales and quality 
scores were presented as mean ± standard devia-
tion (SD). The interrater reliability was calculat-
ed using intraclass correlation coefficient (ICC). 
Significance level was set as p < 0.05. Data anal-
ysis was perfomed using SPSS 23.0 (IBM Corp., 
Armonk, NY).

RESULTS

Readability scores

The mean result of all readability scales measure of 
SMFM and corresponding Wikipedia articles are 
presented in Table 1. The mean SMOG score for ana-
lysed Wikipedia articles was 12.65 ± 1.04 (p < 0.001). 
This indicates that a college-level education is re-
quired for article comprehension. The mean SMOG 
score for SMFM patient educational leaflets is 9.30 ± 
1.75 (p < 0.001), which corresponds to a ninth-grade 
level. The described tendency persisted across the 
mean values of all readability scales measure. 
The analysis of an individual SMFM and corre-
sponding Wikipedia articles is shown in Table 2 
and Table 3. These results consistently confirm that 
a grade level above US-secondary education and, 
in some instances, even a college graduate-level 
is required to understand the Wikipedia articles. 
Conversely, many of the SMFM articles are easily 
understood by 13- to 15-year-old students. 

Quality evaluation

The mean modified DISCERN score for the anal-
ysed SMFM articles was 43.83 ± 2.08 which indi-
cates good quality content, while the mean modi-
fied DISCERN score for corresponding Wikipedia 
articles was 38.29 ± 4.10, indicating moderate con-
tent quality. Complete analysis, including indi-
vidual grades for each article is shown in Table 4 
and Table 5, respectively. All of the SMFM articles 
met the criteria for “good” quality article which 
was the case for 38.5% of analysed corresponding 
Wikipedia articles. Furthermore, Wikipedia article 
about Periviable Premature Rupture of Membranes 
(PPROM) received “poor” quality score. Interrater 
reliability was assessed using the intraclass cor-
relation coefficient (ICC) – reliability for the SMFM 

Table 1.  Results of all readability scales measure of SMFM and corresponding Wikipedia articles.
Readability scale SMFM Wikipedia P-value

Mean SD Mean SD

FRE 54.746 11.2034 34.085 5.2019 < 0.001

FKGL 9.777 2.1657 13.946 1.1738 < 0.001

GFS 12.662 2.4747 16.769 1.4778 < 0.001

SMOG 9.300 1.7459 12.654 1.0421 < 0.001

CLI 12.162 1.1095 14.331 .8864 < 0.001

AR 9.262 2.2374 13.623 1.6187 < 0.001

FRE: Flesch Reading Ease; FKGL: Flesch–Kinkaid Grade Level; GFS: Gunning Fog Score;  SMOG: Simple Measure of Gobbledygook Index; CLI: Coleman Liau Index; AR: Automated 
Readability Index.
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articles was fair (ICC = 0.49) and for the Wikipedia 
articles very good (ICC = 0.77). 

Comment 

Principal findings 
To the best of our knowledge, this is the first study 
to evaluate SMFM patient education leaflets avail-
able online and compared with corresponding 
Wikipedia articles in terms of readability and reli-
ability. Our research suggests significant difference 
between readability of the SMFM and correspond-

ing Wikipedia articles – many of the SMFM arti-
cles are easily understood while Wikipedia articles 
require at least 12th-grade level for adequate com-
prehension. Among the other published readabil-
ity assessment studies [4-9], this is the first study 
evaluating maternal-fetal medicine topics regard-
ing high-risk pregnancy as well as birth control op-
tions. Patient leaflets for Vaccines in Pregnancy were 
not evaluated because systematization of Wikipe-
dia articles was completely different compared to 
the SMFM articles, thus, adequate readability and 
quality comparison will be inadequate. 

Table 3.  Readability analysis of corresponding Wikipedia articles.
Topic - WIKIPEDIA

FR
E

FK
G

L

G
FS

SM
O

G

CL
I

A
R

CW

Cesarean Scar Pregnancy 28.8 15.5 19.6 14.5 14.2 15.2 25.11

Cytomegalovirus 32.4 14.6 17.2 12.9 15 15 21.07

Delayed Cord Clamping 40.5 13.3 15.7 11.7 13.4 13.4 17.81

Fetal Anemia 32.4 14.6 17.2 12.9 15 15 21.07

Fetal Growth Restriction 30.5 13.8 16.1 12.6 15.5 13.2 24.66

Intrahepatic Cholestasis of Pregnancy 38.1 14.1 17.1 12.7 13.5 14.4 19.42

Periviable Premature Rupture of Membranes 36.9 13.9 16.4 12.4 13.4 13.5 19.83

Preeclampsia 24.8 15.5 19.1 14.2 15.5 15 26.84

Prenatal Screening Using Cell-Free DNA 33.6 12.9 16.2 12.1 14.8 11.8 25.23

Vasa Previa 35.3 12.7 15.9 11.6 14.7 11.7 23.16

Intrauterne Device (IUD) 45 11.3 13.7 10.6 12.6 9.9 19.36

The Implant 32.8 14.5 17 13.2 14.3 14.5 22.14

Combined Birth Control Pills 32 14.6 16.8 13.1 14.4 14.5 21.85

Mean (total) 34.1 13.9 16.8 12.6 14.3 13.6 22.11

FRE: Flesch Reading Ease; FKGL: Flesch–Kinkaid Grade Level; GFS: Gunning Fog Score;  SMOG: Simple Measure of Gobbledygook Index; CLI: Coleman Liau Index; AR: Automated 
Readability Index.

Table 2.  Readability analysis of selected SMFM articles.
Topic - SMFM

FR
E

FK
G

L

G
FS

SM
O

G

CL
I

A
R

CW

Cesarean Scar Pregnancy 51.7 9.8 14.0 10.1 12.9 9.0 20.07

Cytomegalovirus 55.9 9.4 12.7 9.4 11.5 8.3 16.50

Delayed Cord Clamping 58.8 9.2 10.7 7.9 12.2 9.3 10.84

Fetal Anemia 33.5 13.3 16.1 11.8 13.9 11.8 21.73

Fetal Growth Restriction 60.6 9.4 12.5 9.1 11.4 9.5 13.31

Intrahepatic Cholestasis of Pregnancy 66.6 7.3 9.4 7.0 11.3 6.9 10.48

Periviable Premature Rupture of Membranes 36.7 13.1 16.1 11.9 13.9 12.3 21.23

Preeclampsia 51.1 11.6 13.8 10.0 13.2 12.8 13.47

Prenatal Screening Using Cell-Free DNA 49.6 11.2 14.6 10.6 11.7 10.3 17.04

Vasa Previa 47.1 11.0 15.0 10.9 12.9 10.2 20.32

Intrauterne Device (IUD) 66.5 7.2 10.1 7.5 10.4 5.9 12.74

The Implant 67.2 6.9 9.6 7.2 11.0 6.0 12.37

Combined Birth Control Pills 66.4 7.7 10.0 7.5 11.8 8.1 11.00

Mean (total) 54.7 9.8 12.7 9.3 12.2 9.3 15.5

FRE: Flesch Reading Ease; FKGL: Flesch–Kinkaid Grade Level; GFS: Gunning Fog Score;  SMOG: Simple Measure of Gobbledygook Index; CLI: Coleman Liau Index; AR: Automated 
Readability Index.
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The quality of each SMFM and Wikipedia article 
was assessed using the modified DISCERN [4-9]. 
According to the four independent evaluators, 
the vast majority of the Wikipedia articles were 
“moderate” quality articles, while all of the 13 
analysed SMFM articles demonstrated “good” 
quality content. However, it is concerning that 
the Wikipedia article about PPROM shown 
“poor” quality content, as well as compromised 
readability. 

RESULTS

The vast majority of readability scales were metic-
ulously designed in order to correlate with educa-
tional level required for comprehension of leaflets. 
Considering previously publicated research on 
the readability of the healthcare handouts, SMOG 
index appeared superior to other readability scale 
measure for evaluating health-related information 
[4, 9, 19]. The main advantage of SMOG index is 

Table 5.  Quality evaluation of corresponding Wikipedia articles, including interrater reliability evaluation.

DISCERN - WIKIPEDIA

Ev
al

ua
to

r 1

Ev
al

ua
to

r 2

Ev
al

ua
to

r 3

Ev
al

ua
to

r 4

M
ea

n 
sc

or
e 

(S
D

)

IC
C 

(C
I)

Cesarean Scar Pregnancy 30 36 29 32 31.75 (3.09) 0.772 (0.44 – 0.92)

Cytomegalovirus 36 41 36 41 38.50 (2.89)

Delayed Cord Clamping 37 40 35 32 36.00 (3.37)

Fetal Anemia 38 42 42 40 40.50 (1.91)

Fetal Growth Restriction 37 42 42 37 39.50 (2.89)

Intrahepatic Cholestasis of Pregnancy 40 47 45 37 42.25 (4.57)

Periviable Premature Rupture of Membranes 30 30 23 32 28.75 (3.95)

Preeclampsia 38 47 45 44 43.50 (3.87)

Prenatal Screening Using Cell-Free DNA 34 42 33 35 36.00 (4.08)

Vasa Previa 39 45 45 44 43.25 (2.87)

Intrauterne Device (IUD) 30 47 45 35 39.25 (8.09)

The Implant 33 49 41 43 41.50 (6.61)

Combined Birth Control Pills 35 44 32 37 37.00 (5.09)

ICC: Intraclass correlation coefficient.

Table 4.  Quality evaluation of an individual SMFM articles, including interrater reliability evaluation.
DISCERN - SMFM

Ev
al

ua
to

r 1

Ev
al

ua
to

r 2

Ev
al

ua
to

r 3

Ev
al

ua
to

r 4

M
ea

n 
sc

or
e 

(S
D

)

IC
C 

(C
I)

Cesarean Scar Pregnancy 46 48 45 46 46.25 (1.08) 0.49 (- 0.11 – 0.82)

Cytomegalovirus 45 44 44 44 44.25 (0.43)

Delayed Cord Clamping 42 43 43 47 43.75 (1.92)

Fetal Anemia 42 45 39 40 41.5 (2.29)

Fetal Growth Restriction 44 40 44 37 41.25 (2.95)

Intrahepatic Cholestasis of Pregnancy 46 45 46 49 46.5 (1.5)

Periviable Premature Rupture of Membranes 43 44 43 45 43.75 (0.83)

Preeclampsia 44 40 42 43 42.25 (1.48)

Prenatal Screening Using Cell-Free DNA 45 45 37 37 41 (4)

Vasa Previa 45 46 41 46 44.5 (2.06)

Intrauterne Device (IUD) 45 48 46 40 44.75 (2.95)

The Implant 43 49 43 46 45.25 (2.49)

Combined Birth Control Pills 47 48 44 40 44.75 (3.11)

ICC: Intraclass correlation coefficient.
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its extraordinary consistency of results which was 
confirmed in readability assessment of online Par-
kinson’s disease information [9]. Although the 
most commonly used for evaluating the readabil-
ity of health-related information, the FRE score 
significantly underestimate reading difficulty [19]. 
In terms of the SMOG index and FRE score, our 
results revealed significant difference between 
Wikipedia and SMFM leaflets in US-grade level 
required for adequate comprehension. Our re-
sults are in line with multiple studies which have 
shown that online health-related information have 
compromised overall readability [4-7]. 
In addition to the readability, our intention was to 
determine and compare quality of content using 
modified DISCERN instrument. Another quality 
assessment strategies include frequency of updat-
ing articles estimation and assessing the referenc-
es [20]. The original DISCERN instrument neglects 
the questions about the quality and inclusion of 
figures, images, and tables to support informa-
tion provided [21, 22]. These differences warrant-
ed the need to modify the DISCERN instrument. 
Although not formally validated, it was success-
fully tested and used in online article examina-
tion [4-7]. The very recent study by Handler et al. 
demonstrated mainly poor and moderate quality 
of Wikipedia articles regarding pelvic floor disor-
ders [4]. Similar quality concern is underlined in 
our research, regarding high risk pregnancy and 
birth control options described on Wikipedia. An-
other potential low-quality sources were detect-
ed among websites from health care institutions. 
For instance, a systematic review of online infor-
mation regarding preoperative fasting, including 
health care institution websites, found that more 
than 50% included at least one recommendation 
that contradicted evidence-based guidelines [1]. 
Moreover, we have also assessed interrater reliabil-
ity using ICC. In terms of Wikipedia articles, cal-
culated ICC implies very good interrater reliability 
(ICC = 0.77) while the SMFM articles evaluation re-
sulted with poor interrater reliability (ICC = 0.49). 
This discrepancy indicates that there is an easier 
agreement achieved on the lesser quality of the 
Wikipedia articles than in terms of superior quality 
of the SMFM leaflets. 

Clinical implications

There is general consensus that optimal informa-
tion should be understandable to patients, accu-

rate, evidence-based according to the latest guide-
lines and without bias. Contextual barriers, such as 
highly-medical language used in patient leaflets, 
can be immense and confusing for patients. Al-
though provided studies have shown widespread 
lack of quality of Internet health-related content, 
there is growing evidence that readability occurs 
as a substantial issue resulting with complex con-
tent for most of the Internet users [1, 3, 10].
The college readability level of the Wikipedia ar-
ticles we objectively measured is way above the 
8th-grade mean reading level of US adults [23]. 
This fact establishes a concerning discrepancy be-
tween Wikipedia and the average US online page 
viewer seeking medical information. In terms of 
observed lower quality of Wikipedia articles, our 
findings indicate the obligation for Wikipedia text 
managers, contributors and clinicians making pa-
tient educational leaflets to constantly update con-
tent to reflect standard guidelines. In fact, some 
authors addressed importance of strong ethical 
obligation for every clinician to use their critical 
appraisal skills to help patients avoid misleading 
health information [24]. 

Research implications

The analysis in this study is primarily exploratory 
and meant to generate hypothesis for further inves-
tigation in larger studies regarding maternal-fetal 
medicine and other relevant medical society recom-
mendations. Proposals for future research include 
finding the most adequate algorithm for creating the 
most suitable patient education leaflets in order to 
enhance patient retention of physician counselling. 
Another research proposal includes comparison of 
broader maternal-fetal medicine topics, including 
not only medical societies and corresponding Wiki-
pedia articles, but websites from health-care insti-
tutions which are detected as weakest links in terms 
of accuracy, quality and readability. 

Strengths and limitations

In terms of authenticity, this is the very first study 
evaluating both readability and reliability of 
Wikipedia articles regarding high-risk pregnan-
cy and birth control options and comparing them 
with the patient educational leaflet series pub-
lished by the SMFM. Furthermore, our readability 
analysis is based on the most relevant readability 
metric for health-related information incorporat-
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ing six different objectively calculated readability 
scores. Regarding quality evaluation of selected 
articles, blind and independent quality assessors 
who have maternal-fetal medicine background 
add to the value of our research results. One of 
the advantages of this study is also in its method-
ology; before applying the modified DISCERN in-
strument to the selected articles, pilot study was 
performed.  
However, the study is not free from limita-
tions. Although piloted, modified DISCERN 
instrument was not formally validated prior 
to the research. Owing to the use of a single 
quality assessment tool, all potential quality in-
dicators may be excluded from final analysis. 
Other limitations include analysis of only En-
glish-speaking articles which results with lack 
of generalization to other medical articles on 
Wikipedia. Due to low observed intraclass cor-
relation coefficient in quality evaluation of the 
SMFM articles, adding more evaluators in fu-
ture research will certainly improve interrater 
reliability. Moreover, often wikipedia articles 
are written by non-academic experts on an is-
sue. This condition strongly decreases the arti-
cle’s quality and make it prone to lots of biases. 
However, Wikipedia tries to determine the sci-
entific appropriateness of an article, especial-
ly when related to medicine, with disclosure 
statements.

CONCLUSIONS

In conclusion, the findings from the present study 
demonstrate good quality and sufficient readabil-
ity of the SMFM articles. On the other hand, Wiki-
pedia articles exhibit moderate quality but inade-
quate readability for average US internet user. 
Considering Wikipedia’s importance in creat-
ing overall public knowledge and that many 
patients use it as a primary medical reference, 
it is pivotal that it is constantly improved and 
updated. Our results emphasize importance of 
content simplification and proper readability ad-
aptation because pregnant women will certainly 
seek medical information via internet in order 
to learn more about high-risk pregnancies and 
birth control strategies. Moreover, our research 
adds suggestion that maternal-fetal medicine ex-
perts should take care to direct patients toward 
appropriate medical resources.
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