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Cesarean delivery is the most common surgical 
procedures worldwide [1]. It has been part of 
human culture since ancient times, and there are 
tales in both Western and non-Western cultures of 
this technique. Numerous references to cesarean 
section appear in ancient Hindu, Grecian, and Ro-
man. However, the early history of cesarean sec-

tion remains shrouded in myth and is of dubious 
accuracy [2]. 
Even the origin of “cesarean” has apparently been 
distorted over time. According to several authors 
[3], it derived from the birth of Julius Caesar. How-
ever, historians are certain that Julius Caesar was 
not delivered by cesarean because, it was not at-
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tempted on living women until the early 17th cen-
tury, and the mother, Aurelia, was alive at the time 
of Britain invasion [4]. 
Many medical and magical texts concerning child-
birth and labor and delivery are known from an-
cient Egypt. Most of them are spells, incantations, 
or prescriptions for the woman in labor in order to 
accelerate the delivery or protect the unborn child 
and the woman. To the best of our knowledge, 
there are no description of cesarean delivery, but 
there are several birth-scenes with parturients sit-
ting on a throne supported by midwives.
During the Roman Emperor, the cesarean delivery 
was usually performed to save a baby from a dy-
ing mother. It was law under Caesar, and therefore 
cesarean. Another possible origin include the verb 
“caedare”, meaning to cut. 
During the decades, the indication for cesarean 
have changed [5-8]. Ancient Jewish literature, ear-
ly, suggests that the surgical delivery of a baby 
was possible without killing the mother. The first 
recorded case of a mother surviving the cesarean 
delivery was in the 1580s in Switzerland where 
Jacob Nufer is said to have performed the cesar-
ean delivery on his wife. In the 1794 in the Unit-
ed States, Elizabeth Bennet was the first woman 
who survived to a cesarean birth, performed by 
her husband, a physician. In the 1820 James Mi-
randa Stuart Barry performed a cesarean delivery 
masquerading as a man, and serving as doctor for 
the British Empire in Africa. It was the first cesare-
an birth performed by a woman, and the first one 
performed in Africa. Anyway, other techniques 
were performed at that time in Africa. Ugands at 
the end of 1800’s, used a banana wine to sanitize 
the skin. They performed midline skin incision, 
and performed, for the first, uterine massage to re-
duce the hemorrhage [9, 10]. 
In the 1817 a triple tragedy occurred and changed 
obstetrics. Princess Charlotte’s death after giving 
birth to a still-born son on November 5th, 1817. Af-
ter 50 hours, Princess Charlotte delivered a still-
born 9-pound son. His head had been in a sideways 
position and was too large for her pelvis. After the 
delivery Charlotte seemed to do well at first, and 
she was even given some port wine to drink af-
ter two days without food (she mentioned later 
that the alcohol made her tipsy), but after several 
hours she became restless, had difficulty breath-
ing, and her pulse became rapid and feeble. She 
died for hemorrhage and infection. Three months 
after this event, Sir Richard Croft, the obstetrician, 

committed suicide [11]. Charlotte’s death changed 
history and led to the conception, birth and reign 
of Queen Victoria.
Cesarean delivery changed with the changing to 
general surgery and anesthesia. 
In the 1846 at Massachusetts General Hospital di-
ethyl was first used, and then spread to Europe. In 
England Queen Victoria, had chloroform adminis-
tered for the births of two of her children.
Despite improvement in technique and anesthe-
sia, mortality rates remained high due to infec-
tions [12], until the introduction of germ theory 
and then antibiotics. Firstly, Semmelweiss had the 
great intuition that influenced the development of 
the “Germ Theory of Disease” for the puerperal 
sepsis pathogenesis and in 1847 he introduced a 
chlorine solution handwashing before patients 
were examined on the labor ward. At the time of 
Semmelweiss, two maternity clinics were at the 
Vienna General Hospital. The First Clinic had 
an average maternal mortality rate of about 10% 
due to puerperal fever. The Second Clinic’s rate 
was considerably lower, about 3%. The only ma-
jor difference was the individuals who worked in 
the First Clinic, including professors and medical 
students, who performed postmortem examina-
tions. Semmelweiss had the intuition that medi-
cal students carried dangerous “cadaverous par-
ticles” on their hands from the autopsy room to 
the First Clinic. The germ theory of disease had 
not yet been accepted in Vienna, and Semmelweis 
concluded some unknown “cadaverous material” 
caused childbed fever. 
Once anesthesia, antisepsis, and asepsis were firm-
ly established, obstetricians were able to concen-
trate on improving the techniques employed in 
cesarean section, including cesarean closure, and 
hysterectomy for hemorrhage by Eduardo Por-
ro. Eduardo Porro of Milan performed the first 
planned cesarean hysterectomy in which both the 
infant and the mother survived. He documented 
his operation in a paper published in 1876. Porro 
advocated hysterectomy combined with cesarean 
section to control post-partum hemorrhage and to 
prevent infection [14].
As this brief history suggests, the indications 
for cesarean section have varied tremendously 
through our documented history. They have been 
shaped by religious, cultural, economic, profes-
sional, and technological developments ‒ all of 
which have impinged on medical practice. But if 
the clinical standard of the surgical procedures of 
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cesarean section and anesthesiological techniques 
improved over time the increasing use of cesare-
an section, especially in some areas of the world, 
generated a dramatic increase in the occurrence of 
the Placenta Accreta Spectrum (PAS), a iatrogenic 
disease with severe maternal morbidity [15] and in 
some cases also maternal mortality [16]. Another 
associated risk is also the uterine rupture, associat-
ed with very high rate of maternal morbidity and 
mortality [17, 18].
A sort of historical nemesis a surgical technique 
adopted to save mother and fetus determined it-
self instead severe damages for the mothers but 
for the fetuses too, often prematurely born. So, 
the evident abuse of cesarean section, firstly in-
troduced to improve the birth process in situa-
tions of obstructed labour, became nowadays an 
example of the erroneous medical intervention-
ism. Several inappropriate indications like ma-
ternal choice or arbitrary decisions of the gyne-
cologists determined a profound change in the 
natural biology of human parturition once based 
upon the respect of the physiologic evolution of 
the birth process.
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ABSTRACT

Background. Wernicke–Korsakoff syndrome (WKS) is a serious neurological dis-
order caused by thiamine (vitamin B1) deficiency. The term refers to two different 
conditions. Wernicke encephalopathy (WE) is an acute syndrome related to the 
deficiency. It requires early diagnosis and emergent treatment to prevent long 
term consequences and even death. Korsakoff syndrome (KS) refers to the pro-
gression into chronic and irreversible amnestic-confabulatory syndrome. While 
WKS is better known to affect people with alcohol use disorder, it can be also 
associated with other causes of malnourishment, like bariatric surgery or hyper-
emesis gravidarum. WE is clinically late-diagnosed because of lower prevalence 
in non-alcoholic population. On some occasions, prolonged vomiting can be a 
cause, a prodromal symptom before neurological manifestations and an exacer-
bating factor.
Case presentation. We present a case of a 72-year-old woman with a history of 
gastrointestinal resection. The patient was admitted to our hospital because of 
recurrent emesis and worsening of neurological signs. She was previously ad-
mitted to another hospital, where doctors excessively focused on gastrointestinal 
symptoms, thus causing an important diagnostic delay. 
Conclusions. Prevention has a prominent role in WKS. Ensuring an adequate 
diet, identifying risk factors and subsequently recognizing and promptly treat-
ing with intravenous vitamin supplementation are crucial to prevent devastating 
consequences.

Key words 
Wernicke-Korsakoff Syndrome; bariatric sur-
gery; malnutrition; malabsorption; vomiting.
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INTRODUCTION

Wernicke–Korsakoff syndrome (WKS) is the most 
common encephalopathy caused by the deficien-
cy of a single vitamin, vitamin B1 or thiamine [1]. 
It is a devastating neurological disorder that re-
quires emergency treatment to prevent permanent 
damage or even death. Thiamine deficiency causes 
neurological and behavioral impairment, and it is 
classified into two different conditions. Wernicke 
encephalopathy (WE) is caused by acute deficiency 

of vitamin B1. It is characterized by a distinctive 
triad involving ocular disturbances (ophthalmo-
plegia), cerebellar dysfunction (ataxia) and chang-
es in mental state (confusion). If not properly treat-
ed, signs and symptoms of WE can progress into 
Korsakoff syndrome (KS), which is an irreversible 
amnestic-confabulatory syndrome. WE is often 
lately diagnosed due to lower prevalence in the 
non-alcoholic population and complex clinical pre-
sentation. It mainly affects people with alcohol use 
disorder (AUD), and it is responsible for up to 59% 
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oral nutrition and parenteral electrolyte solutions 
as support, without any other nutritional supple-
mentation. Moreover, the patient’s mental state 
was worsening, progressing towards a permanent-
ly disoriented status.
On admission she presented confused, arousable 
to intense verbal stimuli, asthenic, not oriented, 
unable to reply to simple questions nor to exe-
cute simple orders. Her abdomen was slightly 
distended and diffusely tender with no peritoneal 
signs. On neurological examination, she present-
ed marked weakness of the lower limbs and mild 
weakness in the upper limbs with positive Min-
gazzini test bilaterally, without sensitivity deficit. 
She also showed corrective saccadic movements 
during the pursuit test and bilateral dysmetria of 
the finger-nose-finger test, signs of cerebellar dys-
function. Physical examination of heart, lungs and 
skin was normal.
The brain CT did not show intracranial haemor-
rhages nor recent ischemic events.
Blood tests showed mild leucocytosis and mild hy-
ponatremia, which was corrected via intravenous 
therapy. Ammonia and markers of renal and hepat-
ic function were within normal ranges. Also, TSH, 
T4, folates and vitamin B12 were within reference 
values. Vitamin D and A were low. On the side-
lines, she tested positive at molecular SARS-CoV-2 
nasopharyngeal swab, which was performed as re-
quested by internal protocols.
Abdominal CT showed moderate wall thickening, 
supported by oedema of the tenual submucosal be-
tween the gastrointestinal anastomosis and the ten-
uous-tenual anastomosis. These findings were com-
patible with inflammatory-infectious alterations.
EEG documented modest diffuse slowing, without 
any asymmetries, focal abnormalities, or epileptic 
alterations.
During hospitalization, the patient presented with 
marked thrombocytopenia, which contraindicat-
ed the execution of cerebrospinal fluid (CSF) tests. 
As an alternative, serology for neurotropic viruses 
(Cytomegalovirus, Epstein Barr Virus, and Par-
vovirus B19) was required, which resulted nega-
tive.
Brain MRI was scheduled, but it was prematurely 
interrupted due to the patient’s agitation. In this 
occasion, only non-diagnostic T2w and DWI sagit-
tal images were acquired.
The measurement of thiamine levels in the blood 
was not carried out due to a lack of reagents in the 
laboratory of our hospital. In consideration of the 

of all deaths from alcohol abuse [2]. Several stud-
ies demonstrated that WE is associated with other 
causes of malnourishment [3], e.g., malabsorption, 
low dietary intake, nervous anorexia, hyperemesis 
gravidarum (HG) and recurrent vomiting, paren-
teral nutrition not accompanied by proper sup-
plementation [4], sepsis, gastrointestinal diseases 
and gastrointestinal surgery, especially bariatric 
procedures [5]. On some occasions, prolonged em-
esis can be a cause, a prodromal symptom before 
neurological manifestations and an exacerbating 
factor. Preventing malnutrition, and promptly di-
agnosing and treating thiamine deficiency are cru-
cial to avoid progression towards an irretrievable 
neurological damage.
Here we present a case of WKS occurred in a 
72-year-old woman. 

CASE PRESENTATION

A 72-year-old woman was admitted to our hospi-
tal because of recurrent vomiting and worsening of 
neurological signs. She had a history of hyperten-
sion, previous poliomyelitis, biliopancreatic diver-
sion (BPD) surgery as treatment for pathological 
obesity performed 14 years earlier, foregoing in-
testinal sub-occlusion occurred 7 years earlier, and 
antecedent vertebral surgery for spinal cord cancer 
not-otherwise-specified. She was independent in 
activities of daily living (ADL) and instrumental 
activities of daily living (IADL) previously to the 
acute event.
She was just discharged against medical advice 
from another hospital by the will of her relatives 
because of worsening of her clinical conditions. 
Previous treating physicians suspected psycho-
genic emesis, for which they started treatment with 
benzodiazepines. Family reported that she had 
started suffering from nausea and recurrent emesis 
after receiving the booster shot of Pfizer vaccine. 
For this reason, after 15 days she was conducted to 
the previous hospital. 
According to the medical records of the previous 
admission, the patient was prescribed fasting and 
parenteral electrolyte solutions for 15 days. After 
that, she gradually resumed oral feeding (mainly 
hot tea and rusks) for 4 more days, until discharge. 
Note that, even before admission, the patient suf-
fered from conditions that compromised an ad-
equate nutritional intake, i.e., persistent emesis. 
After that, she was carrying on with a very poor 
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previous bariatric surgery, of the patient’s recent 
clinical history suggestive of a prolonged state of 
malnutrition and malabsorption, in consideration 
of the neuroradiological and neurophysiological 
findings, empiric therapy with intravenous thi-
amine (100 mg every 8 hours) was prescribed, in 
association with multivitamin complexes.
After two weeks, a new brain MRI was performed 
(Figure 1). It showed T2-FLAIR alteration in the 
periaqueductal area (midbrain tegmentum), the 
mesial nuclei of the thalamus and the anterior col-
umns of the fornix. These findings were compat-
ible with Wernicke-Korsakoff encephalopathy [6].
The patient’s cognitive status progressively im-
proved. However, she presented residual paraple-
gia with failure to recover the standing position 
and significant alteration of memory.

Patients who undergo bariatric surgery are lifetime 
susceptible to malabsorption and vitamin deficien-
cy [7]. Their risk of vitamin deficiency is higher in 
presence of concurrent factors like infections, preg-
nancy, malnourishment, or alcohol abuse. There-
fore, prevention has a prominent role for WKS.
In gynecologic patients, HG is a possible cause of 
non-alcoholic WKS. It usually occurs in the first 
trimester. In HG, like in patients who underwent 
bariatric procedures, nausea, vomiting, blurring of 
vision or diplopia occur before the onset of neu-
rological symptoms. Nutritional demands, includ-
ing thiamine, are increased in pregnancy [8, 9]. In 
the first trimester, recurrent emesis and inadequate 
food intake can exasperate nutritional deficiencies 
[10, 11].

CONCLUSIONS

Probably, identifying risk factors for the develop-
ment of WE, ensuring an adequate diet, and sub-
sequently recognizing and promptly treating with 
intravenous vitamin supplementation, could have 
prevented permanent residual disability. Both 
physician and surgeons should identify patients 
with high risk of developing vitamin deficiencies, 
such as alcohol abusers, subjects undergoing rap-
id weight loss, with prolonged malabsorption and 
episodes of emesis. In this specific case, during the 
previous hospitalization, the doctors focused on 
gastrointestinal symptoms, overlooking the im-
portance of providing the patient with sufficient 
nutritional intake. At discharge, the patient was 
prescribed vitamin oral supplementation. Howev-
er, there will never be a total remission of the neu-
rological symptoms.
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Figure 1. MRI. T2/FLAIR images showed alteration of midbrain tegmentum 
(posterior periacqueductal region, right), and mesial thalamic nuclei and an-
terior columns of the fornix (left), compatible with the diagnosis Wernicke 
Encephalopaty. 
R: right; P: caudal.

DISCUSSION

Clinical presentation, MRI findings, and the im-
proving of the symptoms after vitamin supple-
mentation support the diagnosis of thiamine de-
ficiency. Thiamine dosage was not possible in our 
laboratory, so other diagnostic hypotheses were 
ruled out through neurophysiological and labora-
tory exams, and imaging.
Prolonged reduction in nutritional intake, accom-
panied by malabsorption and emesis, caused mul-
tivitamin deficiency in a patient with a pre-existent 
risk factor (gastrointestinal resection). Unfortu-
nately, the admission to the previous hospital and 
a wrong diagnosis of psychogenic emesis caused 
an important diagnostic delay and the persistence 
of residual disability.
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ABSTRACT

Objective. This research investigates education based on the trans-theoretical 
model (TTM) on sexual function of married women in Iran. 
Patients and Methods. This study was quasi-experimental. In this study random 
allocation was not used. This study included 200 Iranian married women - 20 to 
50 years old - from 20 health centres in Iran from 2020 to 2021. Using question-
naires, the demographic, trans-theoretical model (TTM) constructs were mea-
sured and analysed. Each group met for 60 minutes, twice weekly, for 12 weeks. 
Six months were set aside for completion of the survey (pre-intervention and 
post-intervention). The proceeding analyses were conducted using SPSS (version 
20) statistical software package.
Results. The average rates of TTM constructs (stages of Change (6.355 ± 1.342), 
processes of change (8.614 ± 3.406), self-efficacy (22.447 ± 6.783), decisional bal-
ance (5.355 ± 2.342) and sexual function (32.37 ± 4.73) in education group was 
increased meaningfully (P-value < 0.05); these changes were not meaningful in 
control group (P-value > 0.05). 
Conclusions. The findings of this study based on TTM, could be a good guideline 
for designing interventions in women sex education program, also could be used 
to prepare stability of women to continue appropriate sex education from return 
to previous habits. The results of this research suggest that the use of TTM can be 
used in educational interventions on sexual function of married women in Iran 
and have useful results.
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INTRODUCTION

Sexual function is how the body reacts in different 
stages of the sexual response cycle.
The aspects of sexual function defined as being rel-
evant to the assessment include sexual desire, erec-
tion, orgasm and ejaculation. Desirable sexual 
function is the factor to strengthen family and the 
foundation to obtain and stabilize a consistent cul-
ture. Possibly, even couples having sexual inad-

equacies and they themselves are unaware of its 
effect on marital life problems and its role in build-
ing poor communication, low self-confidence, and 
depression in themselves and their spouses [1]. 
In the studies, the most common sexual disorders 
in women were reported sexual desire disorder 
(22%-63.3%), sexual arousal disorder (31.6%-43%), 
orgasmic disorder (34.5%-45.8%), and sexual pain 
disorder (12.8%-36.8%) [2, 3], vulvovaginal atrophy 
(75.3%) [4]. Studies estimate that pelvic disorders 
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(either pelvic organ prolapse, urinary or fecal incon-
tinence) affect 25 % of North American women [5].
The prevalence and severity of pelvic organ prolapse 
in aging affect the quality of life (QoL) and the sex-
ual function in women [6]. Women with pelvic floor 
dysfunction complaints had infrequent orgasm, 
decreased arousal, and increased dyspareunia. In 
a cohort of relatively older women who attended 
urogynecology clinics, it was suggested that sexual 
function is related to the degree of bother from POP 
regardless of the degree of prolapse [7].
In recent surveys, around 50% of menopausal 
women reported vulvovaginal atrophy associat-
ed symptoms, with a significant impact on sexual 
function and ultimately on sexual activity [8].
One of men’s most frequent sexual disorders is 
erectile dysfunction, in one study, the overall prev-
alence of erectile dysfunction in men aged 40-75 
years was 52%, and their mild, moderate, and com-
plete erectile dysfunction were 2.17%, 2.25%, and 
6.9%, respectively [9]. In one study demonstrated 
that sexual dysfunction is highly prevalent in in-
fertile women, especially those with secondary in-
fertility, and that the domains of arousal, orgasm, 
and satisfaction were the aspects of sexual function 
which were subsequently most impacted [10].
The cited statistics are the reasons for the impor-
tance of attention to sexual health since sexual in-
stinct is one of the inherent human needs as Maslow 
has put it into the categories of physical or basic 
survival needs [11]. Regarding intercourse can be 
also said that although happy married life is only 
somewhat related to intercourse, this relationship 
may be one of the most significant reasons of hap-
piness or lack of that in marital life [12]. Because if 
this relationship not to be satisfactory, it will result 
in deprivation and failure feeling, the lack of safe-
ty feeling, jeopardizing mental health, and finally 
family disintegration. Therefore, sex education 
programs include issues that have been considered 
to raise awareness and reduce sexual problems at 
all social levels [13]. To develop sexual health ed-
ucation program, it is essential to pay attention to 
particular aspects of culture, religion, laws, norms, 
and prevailing values in the society and families. 
Media, the appropriate message and the appropri-
ate message transmitter, is also very important to 
success of every educational program [14]. 
Several theories about the role of beliefs and ideas 
of young women have been proposed. In the 
meantime, the trans-theoretical model provides a 
good framework for understanding this [15]. TTM 

is widely used in different populations for sexu-
al behaviour, physical activity, nutrition [15-17]. 
TTM is a regular and systematic framework to 
analyse issues related to the decisions to provide a 
behaviour, an advantage of TTM is that healthcare 
practitioners are able to treat individuals while 
they are in different phases of readiness to make 
changes in their health behaviours [16].
There are three core sets of constructs that define 
the trans-theoretical model: the stages of change, 
the processes of change, and the levels of change. 
In addition to these constructs, the model theoriz-
es decisional balance and self-efficacy as important 
constructs for explicating the model. Within the 
TTM, the stages of change have received the most 
attention, given the practicality of their application, 
and utility beyond psychotherapy and addictive 
behaviors. The stages of change are pre-contem-
plation (the women are not ready to change their 
sexual function in the next six months), contempla-
tion (women are ready to change their sexual func-
tion in the next six months), preparation (the wom-
en are ready to change their sexual function in the 
next 30 days), action (the women have been effec-
tively changing their sexual function for less than 
six months), and maintenance (the women have 
been effectively changing their sexual function for 
more than six months). Decisional balance relates 
to the pros and cons (benefits and costs) in the bet-
ter sexual function [18, 19]. Self-efficacy is defined 
as a person’s belief in his/her abilities to execute 
the courses of action required for change [20]. The 
processes include both overt and covert activities. 
Ten processes were identified as having received 
the most empirical support, with some processes 
having received greater attention than others; the 
processes have been loosely grouped into two cat-
egories. The experiential processes tend to reflect a 
cognitive or affective characteristic, while the be-
havioural processes are more action-oriented [18].

Objectives

The aim of this study was education based on the 
trans-theoretical model (TTM) on sexual function 
of married women in Iran from 2020 to 2021. 

MATERIALS AND METHODS

This study was quasi-experimental study. The 
women in the study were selected among the 
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health centers in Iran. Women were divided into 
education and control groups.  

Study participants

Between May 2020 and July 2021, women were 
screened for eligibility. A central city serving me-
dium-income, culturally similar women were the 
setting for the study. Women ranged in age from 
20 to 50 years. 
Ethical approval for this study was gained from the 
research ethics committee at Iran. Before the enrol-
ment, an informed consent was obtained from all 
of the participants. 

Inclusion criteria

1. Women between 20-50 years. 
2. No having pregnancy or breast feeding. 
3. Having a tendency to participate in the study. 
4. Being Iranian. 

Exclusion criteria

1. Did not participate because of disease. 
2. Did not complete the questionnaire.  
3. Consumption of drugs, alcohol. 
4. Menopausal women.
5. Women with vulvo vaginal-atrophy.
6. Women with pelvic prolapse.
7. Male or female infertility.
Women completed the measures in a room setting.

Sample size

The sample size was calculated using the formula 
for quasi-experimental survey [21]. In this study 
random allocation was not used. With a margin of 
error = 0.05 and = 10%, an expected power of 90%, 
a Z value of 1.28. Participants were 200 married 
women at health centers located in Iran.

Instruments

All questionnaires CVI (Content Validity Index) 
and CVR (Content Validity Ratio) values were 
higher than 0.78 and 0.72. Face validity were con-
sidered to be suitable with respect to 22 of expert 
panel members [22].

Stages of behavior change 

The TTM consists of five stages of change (pre-con-
templation, contemplation, preparation, action, 
maintenance) representing the temporal, motivation-
al, and consistency of behavior change [23]. The five 
stages of change regard to the following questions:
1. I have not thought about sexual function (yes – 

no). 
2. I have thought about sexual function (yes – no). 
3. I am planning to do so within one month (yes – 

no). 
4. Now it is less than 6 months since I have sexual 

function (yes – no). 
5. Now it is more than 6 months since I have sexu-

al function (yes – no). 
The answer yes reveals that the participant is in 
that stage and the answer no reveals that she is in 
other stages. 

Self–Efficacy 

In this research, eight questions were designed. The 
stem of all questions began with the phrase “How 
much you are confidence that you can” and includ-
ed situations like the need to much personal efforts 
(one question), finding a solution upon facing with 
obstacles (four questions including, facing with ob-
stacles in general, lack of support from partner). The 
answers to the questions were designed in the form 
of 5 optional Likert scale (completely confidences 
= 5, not confidence at all = 1). The validity of ques-
tions was confirmed using expert panel, and the re-
liability took place, using a pilot test of answering 
the questions by 20 women who were in conditions 
similar to the participating in the research.

Decisional balance 

The TTM consists of decisional balance construct 
assesses the perceived barriers (cons) and benefits 
(pros) associated with the adoption of healthy be-
havior [23]. Decisional balance was assessed using 
a questionnaire with 8 questions. The answers to 
the questions were designed in the form of 5 op-
tional Likert scale (very much = 5, very little = 1).

Processes of change 

The questionnaire PCS on sexual function contains 
34 items that measure experiential and behavioral 
processes of change. The internal reliability of the 
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questionnaires was (α = 0.79-0.94). The items had 
moderate internal consistency: consciousness raising 
(0.79), self-liberation (0.79), social liberation (0.89), 
counter conditioning (0.94), stimulus control (0.88), 
helping relationship (0.80), dramatic relief (0.85), 
self-reevaluation (0.88), environmental reevaluation 
(0.86), and reinforcement management (0.86).

Sexual function

This scale had 19 items, index of sexual functioning 
for women is a 19-item self-report inventory that 
measures current levels of sexual functioning and 
satisfaction in women. The items had high external 
consistency (r = 0.93).

Educational interventions

Participants were assigned to either the education 
group or the control group. Within the education 
group (n = 200), participants in the education group 
were classified into five groups [pre-contemplation 
(n = 20), contemplation (n = 20), preparation (n = 20), 
action (n = 20) and maintenance (n = 20)], and the 
educational needs of the groups were determined. 
As the first step (before providing education), the 
questionnaires were completed by participants.
Each group met for 60 minutes, twice weekly, for 12 
weeks. Six months were set aside for completion of 
the survey (pre-intervention and post-intervention). 
The curriculum focused on identifying the chang-
ing behaviours of stage of change, decisional balance 
(pros and cons), processes of change, and self-efficacy. 
There was not educational intervention in control 
group. Each group completed measures at baseline 
(six months). 

Statistical analysis

All the statistical analyses were carried out using 
the SPSS statistical software version 20. The Kolm-
ogorov–Smirnov test was also used to describe the 
normality of our variables and followed by para-
metric tests. Independent t-test was used to com-

pare and determine the parametric data between 
the two groups and repeated measurement test to 
compare the parametric data in two point times. 
The data were represented as mean standard devi-
ation. P-value < 0.05 was considered as statistically 
significant.

RESULTS

The mean age of the women in the education and 
control groups were 24.360 ± 0.703 and 24.530 ± 
0.701 years. Before education in two groups of ed-
ucation and control, Independent- Samples t-test 
did not show any statistically meaningful differ-
ence in terms of age (p = 0.702) (Table 1).
Table 2 shows the average rates of stages of change 
(p = 0.001, t = 5.10, df = 200), processes of change (p 
= 0.020, t = 3.17, df = 200), self-efficacy (p = 0.020, t = 
3.03, df = 200), in intervention group was increased 
meaningfully after intervention (P-value < 0.05); 
these changes were not meaningful in control group 
(P-value > 0.05). There was also statistically meaning-
ful difference in decisional balance (p = 0.001, t = 2.08, 
df = 200) in intervention group after intervention 
(P-value > 0.05). These changes were not meaningful 
in control group (p = 0.221). The education group lost 
significantly more weight at final follow-up than the 
control group (p =  0.003, t = 4.064, df = 200).

DISCUSSION

Each stage had a fairly large sample size, with 
the exception of the precontemplation stage. In 
the current study, the changes in self-efficacy av-
erage scores showed an increasing trend from the 
elementary to advanced stages and differences 
among stages of behaviour were significant. The 
increase in self-efficacy among the five stages has 
been confirmed by studies [24-26]. In Hanna Kont-
tinen study emotional eating and PA self-efficacy 
were independent pathways between depressive 
symptoms and higher adiposity, and this finding 

Table 1.  Mean of age, weight, height, body mass index in two groups education and control before education.

Variables
Education Control

Mean ± SD Mean ± SD Independent- Samples t-test

Age (year) 24.360 ± 0.703 24.530 ± 0.701 t = 0.252, p = 0.702, df = 200

Marriage duration 6.469 ± 1.345 6.79 ± 1.145 t = 0.09, p = 0.828, df = 200

Number of children 1.690 ± 0.042 1.290 ± 0.632 t = 0.211, p = 0.733, df = 200

Marriage age (year) 19.642 ± 0.329 19.261 ± 0.385 t = 0.145, p = 0.955, df = 200
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Table 2. The comparison among the average of studied variables in group of education and control, before and after intervention.
Groups        Education      Control Independent- Samples t-test

Variables
Before

Mean ± SD
After

Mean ± SD
P-value

Before
Mean ± SD

After
Mean ± SD

P-value

Stages of change 2.175 ± 1.272 6.355 ± 1.342 < 0.001 2.100 ± 1.172 3.325 ± 1.142 0.109 p = 0.001, t = 5.10, df = 200

Processes of change 4.214 ± 3.206 8.614 ± 3.406 < 0.001 4.017 ± 3.106 3.914 ± 3.206 0.620 p = 0.020, t = 3.17, df = 200

Decisional balance  2.775 ± 1.272 1.175 ± 1.908 < 0.001 2.795 ± 1.472 1.175 ± 1.908 0.930 p = 0.001, t = 2.08, df = 200

Self-efficacy 18.317 ± 5.763 22.447 ± .783 < 0.001 18.317 ± .763 19.447 ± 5.983 0.960 p = 0.001, t = 3.03, df = 200

Sexual function 1.242 ± 0.429 1.081 ± 0.273 0.002 1.181 ± 0.385 1.181 ± 0.385 0.121 p = 0.003, t = 4.064, df = 200

was consistent in men and women and age and 
education groups [27]. Processes of change in pres-
ent study were significantly. There are recent rec-
ommendations regarding the sexual function [28]. 
Processes of change in Gillison’s study were sig-
nificantly [29]. In Gillison’s study, the data broadly 
support the theoretical model for supporting some 
changes, but not for all.
The decisional balance was significant in our 
study. That is, education has had meaningful sta-
tistical difference in the score of decisional balance 
in education group. The results of the study are not 
consistent with the studies of Greene GW, Greene 
JD, Krummel DA [30, 31]. Therefore, it may be 
necessary to spend more time justifying and train-
ing to increase the score of decisional balance [28, 
32]. The media can help increase the pros of better 
sexual function in the married women. The cons 
are often long-range, whereas the pros are short- 
range. As has been suggested elsewhere, health 
expectations may persuade contraceptive meth-
ods choices only when the health consequences 
are expected to be soon, severe, and easy to rec-
ognize. The pros may be more inclined to change 
than the cons, because the pros are more sensible 
and immediate, whereas a reduction in the cons 
requires longer-term maintenance. The average 
rates of sexual function in the education group in-
creased meaningfully (P-value < 0.05); this change 
was not meaningful in the control group. Five 
factors or domains of sexual function (desire and 
subjective arousal, lubrication, orgasm, satisfac-
tion, and pain/discomfort) were not meaningful 
in the control group. The results are consistent 
with the study of M. Tavares showed that the main 
cognitive processing factors associated with sex-
ual functioning include cognitive distraction and 
attentional focus, automatic thoughts and sexual 
cognitions, causal attributions to negative sexual 
events, efficacy expectations, and perceived per-
formance demands [33]. In study men and wom-
en, infertility-related relational stressors were as-

sociated with their own lower sexual arousal, as 
well as with their own and their partner’s lower 
sexual  satisfaction. Sexual dysfunctions can ap-
pear in both partners and might provoke prob-
lems in every stage of sexual response [34]. 
Accumulating evidence suggests that vulvova 
genital atrophy (VVA) is strongly associated with 
female sexual dysfunction (FSD) among sexually 
active postmenopausal women [35, 36]. Significant 
impairment of sexual function was demonstrated 
in Italian postmenopausal women who were clin-
ically confirmed with signs of VVA through gyne-
cological examination [8].
In Schiavi’s study, Female Sexual Function Index, 
Female Sexual Distress Scale showed a statistically 
significant improvement after 6 months [37].
Understanding the strength of influence that each 
antecedent had on behavior can help researchers 
determine how successful their design was, com-
pare to similar research using the same anteced-
ents, and inform future research. Since developing 
healthy sexual behaviors is a complex process that 
is influenced by many factors, it is likely that con-
tinuous programming over a long period is needed.
The authors acknowledge the fact that regarding 
to the study exclusion criteria, women which hav-
ing pregnancy, breast feeding, menopausal, vulvo 
vaginal-atrophy, pelvic prolapse, female infertil-
ity were not enrolled. Indeed, it is not clear that 
our findings are also applicable to these women’ 
groups or not. This shows the important significant 
role of sexual health centers in forming healthy be-
haviors in women. The most important limitation 
of this study is that despite the use of self-report 
questionnaire due to the nature of the question-
naire responses it is debatable validity.

CONCLUSIONS

Findings of this study confirmed a specific pat-
tern of constructs such as stage of change, self-ef-
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ficacy, and processes of change, which were 
significant. The findings of this study based on 
TTM, could be a good guideline for designing 
interventions in women sex education program, 
also could be used to prepare stability of wom-
en to continue appropriate sex education from 
return to previous habits. The environment 
may contribute to the high prevalence of sexual 
dysfunctions observed among Iranian women. 
Women should be encouraged to express sexual 
orientation to their husbands and sexual prob-
lems to health care providers in health centers 
in Iran. Women should not be ashamed to talk 
about sex.
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ABSTRACT

Objective. N. gonorrhoeae is a human-restricted pathogen but, nowadays, no 
effective anti-gonococcal vaccine is available. Several studies showed that 
OMV-based MenB vaccines may provide a cross-protection against gonococ-
cal infections, so the aim of our study was to investigate, through a review of 
the literature, the state of art about the potential impact of meningococcal B 
vaccination on gonococcal infections.
Materials and Methods. In February 2021 we performed a search for original 
peer-reviewed papers in the electronic database PubMed (MEDLINE). The 
key search terms were “Meningitis B AND Gonorrhoea”, “Bexsero AND Gon-
orrhoea”, “MenB vaccine AND Gonorrhoea”, “Trumenba AND Gonorrhoea”. 
Studies that provided clear and sufficient data on the impact of MenB vacci-
nation on gonorrhoea were included. 
Results. Bibliographic research yielded 39 publications, but the overall analy-
sis was conducted on 5 studies. Despite the limited number of included stud-
ies, and their heterogeneity it was observed a reduced incidence of N. gonor-
rhoeae infections and the elicitation of antibody response.
Conclusions. Although MEN B vaccination could be taken in consideration as 
an interesting strategy to prevent N. gonorrhoeae infection, further studies are 
fundamental to establish a real and durable vaccine effectiveness.

Key words 
Men B vaccine; gonorrhoea; cross-protec-
tion; review.
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INTRODUCTION

Gonorrhoea is a sexually transmitted infectious 
disease caused by Neisseria gonorrhoeae bacteri-
um (gonococcus); despite the continuing energies 
spent to limit its health impact, it still remains a 
global health problem [1].
N. gonorrhoeae is a human-restricted pathogen that 
infects the lower genital tract, pharynx, and rec-
tum. The predominant site of infection is the cervix 
in females and the anterior urethra in males. Gen-

erally, the disease affects young individuals (15–24 
years of age), but it can be detected in any sexually 
active individual [1].
The lack of natural immunity in both symptom-
atic and asymptomatic patients has impeded 
the development of an effective anti-gonococcal 
vaccine. Moreover, it is more and more frequent 
the phenomenon of antibiotic resistance among 
gonococcal strains and this phenomenon could 
lead to untreatable N. gonorrhoeae infections in 
the future [2]. 
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Neisseria gonorrhoeae and Neisseria meningitidis are 
obligate human pathogens that are genetically 
closely related, sharing between 80 and 90% ge-
nome sequence identity [3].
In contrast to polysaccharide-based vaccines tar-
geting N. meningitidis serogroups A, C, W, and Y, 
protein-based vaccines have been developed for N. 
meningitidis serogroup B (NmB) [4, 5].
A meningococcal B vaccine, (4CMenB, Bexsero®) 
was first licensed for use in Europe in January 
2013, and is now licensed in Australia, Canada 
and the United States of America. The 4CMenB 
vaccine is able to induce an immune response 
in children between two and five months which 
received a 3+1 dose schedule, and is also able to 
induce an immune response in children over six 
months and from two to ten years which received 
a 2+1 schedule. In adolescents and adults, protec-
tive antibodies against vaccine antigens are elicit-
ed with two doses [6].  
Another meningococcal B vaccine (Trumenba®), 
containing two variants of factor H-binding pro-
tein (fHBP), has been approved for persons ≥ 10 
years of age [7]. 
The multicomponent MenB-4C vaccine contains 
the following 3 immunogenic antigens identified 
by reverse vaccinology: factor H binding protein 
(FHbp) fused with GNA2091, Neisseria adhesin 
A (NadA), and Neisseria heparin binding antigen 
(NhbA) fused with GNA1030 supplemented with 
the outer membrane vesicle vaccine (OMV) of the 
New Zealand epidemic strain (NZ98/254) to war-
rant broader immunogenicity [8]. 
Through a U.S. surveillance system, researchers 
identified 1,525 proteins that were common to both 
Neisseria species (Neisseria gonorrhoeae and Neisseria 
meningitidis), of which 57 proteins were predicted 
to be OMPs (Outer membrane proteins) using in 
silico methods. 
In particular NhbA showed moderate sequence 
identity (73%) to the respective gonococcal homo-
log, was highly conserved within N. gonorrhoeae, 
and was predicted to be surface expressed. In con-
trast, the gonococcal FHbp was predicted not to be 
surface expressed, while NadA was absent in all N. 
gonorrhoeae isolates [9].  
Studies previously conducted in Cuba, Canada, 
and New Zealand have highlighted a potential 
cross-protection against N. gonorrhoeae infections 
derived from MenB OMV vaccines [9, 10], so the 
aim of our study was to investigate, through a re-
view of the literature, the state of art about the po-

tential impact of meningococcal B vaccination on 
gonococcal infections.

MATERIALS AND METHODS

Search strategy

A research of peer-reviewed literature was con-
ducted in February 2021 in the electronic database 
MEDLINE (PubMed) using the keywords “Menin-
gitis B AND Gonorrhoea”, “Bexsero AND Gonor-
rhoea”, “MenB vaccine AND Gonorrhoea”, “Tru-
menba AND Gonorrhoea”.

Inclusion criteria

We considered eligible for the review all the ar-
ticles (original articles, conference abstracts, but 
also letters to the editor if containing original data) 
written in Italian, English, French, Spanish and 
without time restrictions. 
We decided to include in the review only studies 
conducted on humans and that reported, at least, 
information about the type of vaccine and vac-
cine’s effects on the studied sample (reported as 
estimated vaccine effectiveness against Neisseria 
gonorrhoeae infections, estimated risk reduction or 
incidence reduction, specific antibodies elicitation).  
Studies that provided ambiguous or insufficient 
data on the impact of MenB vaccination on gonor-
rhoea were excluded.

Data selection and analysis

Studies have been selected in a 2-stage process. 
Titles and abstracts from electronic searches were 
scrutinized by 2 reviewers independently (A.N. 
and G.T.) and full manuscripts and their citations 
list were analyzed to retrieve missing articles and 
to select the eligible manuscripts according to the 
inclusion criteria. The level of agreement between 
the reviewers was high. Finally, each article was 
further reviewed to identify the manuscripts suit-
able for the review.

RESULTS

Bibliographic research yielded 39 publications. Af-
ter the analysis of the titles and abstracts, 33 stud-
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ies were excluded: 14 because were duplicates, 7 
because were reviews, 12 because reported data 
not in line with the aim of the study. The full text of 
6 remaining articles was analyzed: 5 articles were 
excluded because they focused on elements not in 
line with the study. The analysis of bibliographies 
let us retrieve further 4 studies suitable for the re-
view. The overall analysis was therefore conducted 
on 5 studies (see Table 1 and Figure 1) [11-15].
Studies have been conducted in Cuba, Canada, 
Norway, UK and New Zealand and involved a 
high number of persons (up to more than 2 mil-
lion) who received different Men B vaccines.

Studied vaccines

VA-MENGOC-BC: Group B OMV vaccine that in-
cluded also group C polysaccharide.
Bexsero: 4CMen B vaccine.
MENZB: strain specific OMV meningococcal B 
vaccine.
MenBvac: another OMV MenB vaccine.

Main results

Clinical evidences 
Three studies reported a reduction of N. gonorrhoe-
ae infections and hospitalizations; one study by 
Longtin et al. [15] reported that the estimated N. 
gonorrhoeae risk reduction was 59%; one study by 
Paynter et al. [13] reported that estimated vaccine 
effectiveness (VE) was 24%.

Laboratory evidences
In two studies that reported the datum it was ob-
served specific IgA and IgG cross-recognition be-
tween N. meningitidis and N. gonorrhoeae and a 
general increase of antibody titers against some N. 
gonorrhoeae antigens.

DISCUSSION

Sexually Transmitted Diseases or Infections (STDs/
STI), like those arising from to N. gonorrhoeae, are im-
portant problems in public health. Their importance 
is connected to two elements: first, to their high inci-
dence, and then to the complications they may cause 
and to their role in the HIV transmission [16].
In USA, previous studies showed that half of all 
new cases of STI are diagnosed among 15–24-year-
old persons [17], and this phenomenon is not lim-

ited to USA, because worldwide more than a half 
of these infections are identified in the same age 
group [18], though this age group represents only 
~25% of the sexually active population. 
Among the STI, Neisseria gonorrhoeae infections are 
a significant public health problem and represent 
the second most common reportable diseases in 
the United States [19]. 
Most cases of gonorrhoea are identified in the uro-
genital tract but, among men who report sex with 
men (MSM), it is also common the pharyngeal 
gonorrhoea with a prevalence ranging from 2-11% 
[20, 21].
Previous reviews highlighted that gonorrhoea 
disproportionately affects marginalized popu-
lations. The prevalence of gonorrhoea among 
sexually-active young adults living in low-in-
come countries, and - in many countries - 
among sexual and gender minorities, racial/
ethnic minorities and indigenous communi-
ties, and sex workers is markedly higher than 
among the general population in high-income 
countries. The increase in gonorrhoea cases 
and the increase in antimicrobial resistance will 
make prevention and control efforts more dif-
ficult, and are likely to worsen and aggravate 
these health inequalities [22]. However, a re-
cently published study conducted in Southern 
Italy demonstrated, instead, that the prevalence 

Figure 1. Flow diagram.
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Table 1. Main characteristics of the studies included in the review.
Author, year Country Study period Sample cha-

racteristics
Sample (N) Vaccine Main results

Paynter, 
2019

New Zealand - 2004-2008 
(years of eligi-
bility for me-
ningococcal B 
vaccination)

Individuals 
born from 1984 
to 1999 residing 
in New Zealand

- 327576 (females) 
and 338061 (males) 
fully vaccinated (3 
doses)
- 5343 (females) and 
6204 (males) partially 
vaccinated

MENZB*** - vaccinated individuals were less likely to be 
hospitalized for gonorrhoea
- estimated vaccine effectiveness 24% (95% 
CI 1-42%)
- no significant measurable vaccine effect in 
the youngest (median age 8) and oldest (me-
dian age 18) subgroups 

Semchenko, 
2019

UK - n/s Healthy adults 
vaccinated with 
3 or 2 doses of 
Bexsero

- 10 (3 doses Bexsero)
- 1 (2 doses Bexsero)

Bexsero Individuals given 3 doses of Bexsero: 
- significantly increased geometric mean Elisa 
titer (GMT) from pre- to post-vaccination for 
whole-cell N. gonorrhoeae (1.8-fold increased 
GMT, compared to 5.7-fold increase against 
whole-cell N. meningitidis) and gonococcal 
NHBA (34-fold increase) 
- a minor increase in antibodies to meningo-
coccal LPS was observed, but no response to 
gonococcal LPS in sera from Bexsero-vaccina-
ted individuals 
Individuals given 2 doses of Bexsero: 
- antibodies recognizing gonococcal OMV pro-
teins were induced above the pre-vaccination 
baseline to similar levels at 1 month post–
dose 1- and 1-month post–dose 2
- a Western blot analysis indicated that post–
dose 2 sera reacted with several gonococcal 
OMV proteins 
- antibodies recognizing the gonococcal NHBA 
were induced after dose 1 (titer of 64 000) and 
to a very high-level at 1 month post–dose 2 
(titer of 512 000)
- a Western blot analysis indicated that 
pre-vaccination serum did not cross-react with 
gonococcal or meningococcal rNHBA, while 
post–dose 2 sera reacted equally well with 
these rNHBA proteins

Longtin, 
2017*

Canada - 2006-2014 
(pre-vaccina-
tion period)
- 2014-2017 
(post-vaccina-
tion period)

14-20 years old 
vs 21 years old 
and older

n/s 4CMenB 
Vaccine

- estimated N. gonorrhoeae risk reduction of 
59% (95% CI -22% to 84%; p = 0.1)

Whelan, 
2016

Norway - 1988–1992 
(years of vacci-
ne coverage)
- 1993–2008 
(years of gonor-
rhoea notifica-
tion)

persons >16 
years of age du-
ring 1993–2008 
in Norway

n/s OMV MenB 
vaccine 
(MenBvac)

- overall, rates of gonorrhoea dropped among 
men and women after the vaccination cam-
paign
- a limited age-specific vaccine effect occurred 
among men and women 20–24 years of age. 
- no vaccine effect was found among women 
in other age groups or birth cohorts.

Perez, 2009 Cuba - 1988-1990 
(years of vac-
cination cam-
paign)

n/s 2692446 (persons 
vaccinated in 1988-
1990)

VA-MEN-
GOC-BC**

- drop in the incidence of N. gonorrhoeae (after 
1995)
- specific IgA and IgG cross-recognition betwe-
en N. meningitidis and N. gonorrhoeae

*Conference abstract; ** VA-MENGOC-BC is a bivalent vaccine of serogroups B and C meningococcal antigens [33]; the MeNZB vaccine was introduced in mid-2004 with the aim 
of controlling an epidemic of meningococcal disease that had begun in New Zealand in 1991 [34]; n/s: not specified.

of STIs among migrant women was similar to 
that among non-migrants [23].
Certainly, a different approach, specifically targeting 
specific populations, should be based on various com-
binations of biomedical, behavioral and structural in-
terventions. These would ideally involve a pattern of 

prevention actions, including communications and 
practices among sexual partners; improvement of the 
relationship between individuals and their healthcare 
providers; comprehensive population-level strategies 
directed to prevention research, improvement of ac-
curate outcome assessment, and health policy [24].
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Sex education and condom promotion are basic 
prevention elements for gonorrhoea, but condom 
use among MSM and other populations has de-
creased during the era of PrEP and other biomedi-
cal HIV prevention strategies [25].
One of the brightest chapters in the history of sci-
ence is the impact of vaccines on human longevity 
and health [26], but for N. gonorrhoeae, several ob-
stacles have challenged the development of gono-
coccal vaccines for decades.
Observational data related to Men B vaccines have 
rekindled a slight optimism about the biologic fea-
sibility of gonococcal vaccine development [27].
Our review, tried to outline the state of art about 
the impact of MenB vaccination on N. gonorrhoeae 
infection. Its main limit was the limited number of 
included studies. Another limit was the heteroge-
neity of the included studies in which have been 
compared different persons (for age, sexual behav-
iors, etc.), different vaccines and outcomes.
Several studies showed that OMV-based MenB 
vaccines may provide cross-protection against 
gonococcal infections [28]. Recognition of gonococ-
cal OMV proteins by MeNZB-like OMV-induced 
antibodies could explain the previously observed 
decrease in gonococcal cases following MeNZB 
vaccination [14].
The first cross-protective Neisseria meningitidis B vac-
cine (the protein-based 4 component meningococcus 
serogroup B - 4CMenB -), includes the New Zealand 
outer membrane vesicle (OMV) and three main ge-
nome-derived neisserial antigens (GNAs) [29].
However, the major MenB-4C vaccine antigens 
FHbp, NadA, and PorA are less likely to contrib-
ute to cross-protection against N. gonorrhoeae infec-
tions [9].
The study conducted by Semchenko et al. demon-
strated, in fact, that FHbp, NadA, and PorA in 
the MenB-4C vaccine would not be effective vac-
cine antigens against N. gonorrhoeae. Other im-
munogenic proteins, instead, have a high level of 
sequence conservation and may therefore serve 
as potential vaccine targets [9]. In their study, 
∼98% of common OMPs present in both Neisse-
ria species exhibit between 91% and 100% amino 
acid sequence similarity within 970 N. gonorrhoe-
ae isolates [9].
When reading the results, it is important to remem-
ber that there are some limitations that should be 
kept under consideration. First of all, as also ev-
idenced by Kenyon in 2019, vaccine effectiveness 
declined with the time [30]. Moreover, in the study 

conducted in Norway the ecologic study design 
could not distinguish between long-term trends or 
behavioral factors and vaccine effects. For exam-
ple, in the early 1990s, condom use increased in 
Norway, especially among persons in their early 
20s, possibly in response to the evolving HIV ep-
idemic [11, 31, 32].

CONCLUSIONS

Although MEN B vaccination could be an interest-
ing weapon for N. gonorrhoeae infection, the limited 
evidences on this topic cannot lead to completely 
reliable conclusions. So further studies are funda-
mental to establish a real and durable vaccine ef-
fectiveness (VE) and it is important to interpret the 
results with prudence, especially if considering a 
long-term VE [30].
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ABSTRACT

Objective. The SARS-CoV-2 pandemic has changed the therapeutic relationship 
between women and midwives and these changes have been perceived as stress-
ors. The aim of this work is to investigate the effect of these stressors on midwives 
through an online questionnaire. 
Materials and Methods. The VRS tool was used, and statistical analysis was per-
formed using Stata. 
Results. Significant differences were found in the somatization cluster and in 
subjective stress cluster. 
Conclusions. The analysis shows that there is a need to implement resilience-en-
hancing factors such as communication, sharing of distress and the presence of 
support.
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INTRODUCTION

The World Health Organization declared the new 
coronavirus epidemic (COVID-19) as a global pan-
demic on 11 March 2020 [1, 2].
SARS-CoV-2, which causes Coronavirus Disease 
2019 (COVID-19), has emerged as a major threat 
to human health worldwide [3, 4]; it is transmitted 
mainly through infected respiratory droplets and 
through close contact with infected people [3]. Re-
cent studies have shown that SARS-CoV-2 can re-
main active for days on surfaces under controlled 
experimental conditions [5, 6]. 

There are two modes of transmission of COVID-19: 
direct and indirect [7]. Direct mode includes trans-
mission through aerosols and/or in the form of 
respiratory droplets; other body fluids and secre-
tions, such as faeces, saliva, urine, semen and tears. 
Indirect transmission may occur via fomites or 
surfaces (e.g., furniture and fixtures) present in the 
immediate environment of an infected patient and 
objects used on the infected person (e.g., stetho-
scope or thermometer) [8, 9].
In order to address and try to stop the exponen-
tial growth of infections and to avoid an overload 
of the National Health System, it was necessary to 
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apply very restrictive measures, even going so far 
as to impose a lockdown [10].
In healthcare settings, procedures have been put in 
place to secure those most at risk of infection with 
SARS-CoV-2 [11]. The most effective preventive mea-
sures to be applied both in the community and in the 
health sector include frequently practicing hand hy-
giene with soap and water or, if these are not avail-
able, with alcohol-based solutions/gels [12]. Addi-
tional precautions include the correct use of PPE and 
adequate awareness and training in the methods 
of use, dressing, undressing and disposal [13]. The 
PPE necessary for healthcare professionals include 
the surgical mask or FFP2 in specific care contests 
[14], disposable gown/disposable apron/coveralls, 
gloves, goggles/safety glasses and mask/face shield 
[11, 12]. Additional preventive measures to be ob-
served are: always respecting the rules on physical 
distance, both with colleagues and with users; clean 
all the equipment used, in compliance with the rec-
ommended procedures; use the appropriate PPE ac-
cording to the setting and care procedures in which 
you operate, wear and remove PPE safely, take breaks 
and maintain appropriate hydration [11-14].
Midwives are responsible for assisting and sup-
porting the delivery mothers in uncomplicated 
pregnancies [15].
The need to apply some anti-COVID-19 measures 
has changed the way in which the therapeutic re-
lationship is established between women and mid-
wives, and the delivery care provided by obstetri-
cians [11, 12, 16, 17].
In the event of a suspected or confirmed infection, 
a multidisciplinary team must be alerted for assis-
tance to the woman, including gynaecologist, an-
aesthetist-resuscitator, obstetrician, neonatologist, 
paediatric nurse and infectious disease specialist 
[11]. The mode of delivery should not be influ-
enced by the presence of COVID-19, unless the 
woman’s respiratory conditions require urgent de-
livery [14]. The choice of delivery method should 
be discussed with the woman, taking into consid-
eration her preferences and any obstetric and an-
aesthetic indications [11, 14].
Each change has been perceived as a stress factor 
that not only the users but also the operators them-
selves had to deal with [18-20].
It has been also shown that professionals work-
ing in wards in contact with COVID-19 patients 
have higher levels of depressive symptoms and 
post-traumatic stress syndrome (PTSS) than those 
working in other units [21-24].

The aim of this study is to evaluate the subjective stress 
in a sample of midwives during the period of the 
COVID-19 pandemic and to analyse how much it has 
influenced the midwives-woman care relationship.

MATERIALS AND METHODS

An observational and cross-sectional study has 
been carried out. The survey was conducted on a 
sample consisting of 652 midwives engaged using 
a questionnaire disseminated through online plat-
forms (Facebook/Instagram from April to October 
2020). The questionnaire submitted to the mid-
wives is composed of the following variables:
• socio-demographic data: age, gender, region 

where she/he carries out his professional activ-
ity, city where she/he works, academic qualifi-
cations obtained, years of service, employment 
status, work environment.

• data regarding one’s work experience during 
the COVID-19 pandemic: 
a. whether or not the obstetrician assisted a 

woman who was positive for COVID-19;
b. the perceived level of influence of the epi-

demic on the quality of the midwife-woman 
relationship;

c. how many protocols and procedures put in 
place made the daily professional commit-
ment more strenuous; 

d. the feelings most expressed by pregnant 
women; 

e. the detected level of interference of protec-
tive devices in the capacity for acceptance 
and empathy; 

f. how much the epidemic influenced the psy-
cho-emotional experience of pregnancy and 
childbirth in women.

The RSA (Rapid Stress Assessment) tool was also 
used, a test that breaks down the stress assessment 
into five areas:
1. Anxiety (items 1 - 5 - 10).
2. Depression (items 2 - 4 - 7).
3. Somatisation (items 9 - 12 - 14).
4. Aggression (items 3 - 6 - 8).
5. Social support (items 11 - 13 - 15).

Each cluster corresponds to 3 items, for a total of 15. 
Of the 15 items, the first 9 refer to the individual’s 
mood at the moment of compilation, while the re-
maining 6 measure longitudinal variables referring 
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to the previous 6 months. Social support does not 
represent a psychopathological dimension: it is con-
sidered an essential factor in the response to stress-
ors and is assessed as a negative scale, so that the 
partial score quantifies the lack of support, which 
makes its use possible alongside the other scales.
The 15 items have a four-position response for-
mat (not at all, slightly, quite a bit, a lot) which 
was scored from 0 to 3 points. Three statements 
(7 - 11 - 13) are considered in reverse (from 3 to 0 
points), as they measure characteristics opposite 
to the dimension to which they belong. From the 
count, 5 partial scores are obtained, each of which 
goes from a minimum of 0 to a maximum of 9 
points, corresponding to the individual dimen-
sions explored. These, added together, constitute 
the total score of the questionnaire, from 0 to 45 
points, which quantifies the degree of response 
to stressors. The total score obtained indicates the 
subjective level of stress. The assessment of stress 
depends on the stimulus, the subjective interpre-
tation of the stimulus-environment relationship 
and the type of response.
Statistical analysis was carried out using Excel and 
Minitab. In order to highlight the presence of sta-
tistically significant differences resulting from the 
presentation or not of a certain condition within 
our sample, Student’s t-test was used. The signif-
icance threshold was set at 95%, with a P-value < 
0.05. The null hypothesis considered is “the aver-
ages are equal”, the alternative hypothesis “the av-
erages are not equal”.

RESULTS

The sample is composed of 652 midwives with a 
mean age of 31.5 years with a standard deviation 
of ± 7.919, from 21 to 35 years (80%), from 36 to 50 
years (15%) and over 50 years (5%). All midwives 
in the sample are female.

The regions of midwifery were divided into 4 
groups:
1. North (61%).
2. South and Islands (13%).
3. Centre (23%).
4. Abroad (3%).

64% have a University Degree or Diploma, 12% 
have a Master’s Degree, 22% have a 1st level Master, 
1% a 2nd level Master and 1% other qualifications.

At the time of the questionnaire 21% had less than 
1 year of service, 39% from 2 to 5 years, 18% from 6 
to 10 years and 22% more than 10 years of service.
78% of the midwives in our sample work in a pub-
lic hospital, 10% in private practice/in home ser-
vices, 7% in a private clinic and 6% in a clinic. 78% 
of the midwives in our sample are public employ-
ees, 11% are private employees, 11% are freelancer.
Only 268 midwives attended a COVID-19 positive 
woman. As many as 485 midwives believe that the 
COVID-19 epidemic affects the quality of your relation-
ship between the midwife and a pregnant/giving birth 
woman quite a bit and slightly. 85% of the midwives in 
our sample believes that the protocols and procedures 
implemented in this emergency have made everyday 
life quite a bit and a lot more tiring and/or difficult. 
About 480 midwives believe that the protective devices 
used interfered a little and a bit with their ability to wel-
come the people in their care and to empathise.
Regarding the anxiety cluster, the comparison be-
tween midwives who are between 36 and 50 years 
old and midwives who are older than 50 gave a 
statistically significant result: midwives between 
36 and 50 years demonstrated a higher level of 
anxiety than midwives over the age of 50 (Table 1).
In comparing the midwives who had contact with 
a COVID-19 positive woman, with those who had 
no contact, a statistically significant difference was 
found in the somatisation cluster: midwives who 
had contact with a COVID-19 positive woman 
show a higher level of somatisation than the mid-
wives who had no contact with her (Table 2).
Also, with regard to the somatisation cluster, it was 
found that midwives between 21 and 35 years old 
had a higher level of somatisation than midwives 
over 50 years old (Table 3). The same applies to 
midwives between 36 and 50 years old compared 
to midwives over 50 years old (Table 4).
Midwives working in Northern Italy also show 
more somatisation than those working in Central 
Italy. In addition, the midwives employed in pri-
vate and public hospitals show greater somatisa-
tion than those working in freelance (Table 5).
Also, regarding the somatisation cluster, it was 
found that midwives employed in public hospitals 
show a higher level of somatisation than freelanc-
ers (Table 6) and that midwives working in public 
hospitals show a higher level of somatisation than 
those working in the private hospitals (Table 7).
Regarding the aggression cluster, public employed 
midwives show a higher degree of aggression than 
freelance midwives (Table 8).
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Table 1. Cluster anxiety: comparing 36-50 years old vs > 50 years old.
Variable/Sample n Average D.S.  

Anxiety (midwives 36-50 
years old)

96 3.61 ± 2.10  

Anxiety (midwives > 50 
years old)

31 2.71 ± 2.15  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

0.905 (0.018; 1.792) 2.05 49 0.046

Table 6. Cluster somatization: comparing public employee vs freelancers.
Variable/Sample n Average D.S.  

Somatization (public 
employee midwives)

507 4.14 ± 2.00  

Somatization (freelance 
midwives)

71 3.03 ± 1.95  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

1.110 (0.618; 1.602) 4.48 91 0.000

Table 7. Cluster somatization: comparing public employees vs clinical em-
ployees.

Variable/Sample n Average D.S.  

Somatization (midwives 
in public hospitals)

507 4.18 ± 2.00  

Somatization (midwives 
in private hospitals)

43 4.28 ± 2.09  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

-0.096 (-0.760; 0.568) -0.29 48 0.773

Table 8. Cluster aggression: comparing public employees vs freelancers.
Variable/Sample n Average D.S.  

Aggression (public em-
ployee midwives)

507 2.78 ± 2.19  

Aggression (freelance 
midwives)

71 2.25 ± 2.01  

Difference 95% CI for 
Difference

T-value DF P- 
value

0.522 (0.011; 1.032) 2.03 94 0.045

Table 9. Cluster aggression: comparing North vs South.
Variable/Sample n Average D.S.  

Aggression (North) 397 2.85 ± 2.25  

Aggression (South) 87 2.31 ± 2.29  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

0.544 (0.008; 1.079) 2.01 124 0.047

Table 10. Cluster social support: comparing 21-35 vs 36-50 years old.
Variable/Sample n Average D.S.  

Social Support (midwi-
ves 21-35 years old)

525 4.65 ± 1.52  

Social Support (midwi-
ves 36-50 years old)

96 4.31 ± 1.31  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

0.333 (0.038; 0.628) 2.23 146 0.027

Table 2. Cluster somatization: comparing contact with positive vs no-contract.
Variable/Sample n Average D.S.  

Somatisation (contact 
with COVID-19 positive 
person)

268 4.28 ± 1.98  

Somatisation (no contact 
with COVID-19 positive 
person)

384 3.84 ± 2.05  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

0.442 (0.128; 0.756) 2.77 586 0.006

Table 3. Cluster somatization: comparing 21-35 years old vs > 50 years old.
Variable/Sample n Average D.S.  

Somatization (midwives 
21-35 years old)

525 4.09 ± 2.03  

Somatization (midwives > 
50 years old)

31 2.87 ± 1.84  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

1.222 (0.527; 1.917) 3.57 34 0.001

Table 4. Cluster somatization: comparing 36-50 years old vs > 50 years old.
Variable/Sample n Average D.S.  

Somatization (midwives 
36-50 years old)

96 4.01 ± 1.99  

Somatization (midwives > 
50 years old)

31 2.87 ± 1.84  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

1.139 (0.362; 1.917) 2.94 54 0.005

Table 5. Cluster somatization: comparing North vs Centre.
Variable/Sample n Average D.S.  

Somatization (North) 397 4.12 ± 2.06  

Somatization (Centre) 146 3.75 ± 1.82  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

0.377 (0.017; 0.737) 2.06 290 0.040

Furthermore, midwives working in Northern Italy 
show higher levels of aggression than midwives who 
carry out their profession in Southern Italy (Table 9).
On the other hand, about the social support clus-
ter, midwives between 21 and 35 years feel the lack 

of social support to a greater extent than those be-
tween 36 and 50 years old (Table 10).
Also, the comparison between midwives working 
in public sector and freelancers gave a statistically 
significant result in the social support cluster. Pub-
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lic employees feel the lack of support more strongly 
(Table 11).
With regard to the subjective stress cluster, the 
comparison gave a statistically significant result 
for public employees and freelance midwives. 
Public employees have a higher level of subjective 
stress than freelance colleagues (Table 12).
In the last cluster analysed, that of depression, 
there were no significant differences between the 
groups analysed.

DISCUSSION

The sample examined was small, comprised only 
of women, and was subject to bias in the adminis-
tration and completion of the questionnaire.
During the SARS-CoV-2 pandemic, great efforts 
and unprecedented measures were taken in mater-
nal-fetal care to reduce the risks of infection, avoid 
possible vertical transmission, or reduce the burden 
of infection in severe cases, and mental health care 
should be a central point during patient manage-
ment in order to prevent possible consequences [25].
The most detected manifestation of stress within 
our sample is somatisation.
Somatisation is a phenomenon whereby an in-
dividual experiences a variable level of psy-
chological distress through physical symptoms, 
without these complaints having an organic ba-
sis. It is a response to stressful triggers and can 
manifest in the form of various symptoms such 

as headaches, gastro-intestinal complaints, back 
pain and joint pain [26, 27]. People who somatise 
have a higher risk of becoming depressed or anx-
ious in subsequent years, beyond baseline levels 
of depression or anxiety symptoms [28].
This phenomenon emerged above all in midwives: 
those working in hospitals, those who had contact 
with a woman who is positive for COVID-19, those 
under 50 years of age and those working in North-
ern Italy.  This is because those working in hospitals 
and, especially in contact with COVID-19 positive 
patients, were subjected to more intense stress [21, 
22, 29-32]. This is even more true for a field such as 
midwifery, where a special relationship should be 
established with the woman about to give birth, 
made of empathy, and understanding in order to ex-
perience the moment of birth in a positive way [22].
Midwives working in Northern Italy were more in-
volved because the beginning of the pandemic the 
most affected cities were mostly in Northern Italy [33].
Statistically significant differences were found in al-
most all clusters considered, between midwives em-
ployed in the public sector and freelance midwives. 
This is because midwives who are public employees 
have to manage a heavier workload, whereas free-
lancers can manage their work commitments more 
freely [23, 34]. Taken together, these results confirm 
that the impact of the pandemic on the psycholog-
ical health of healthcare workers is enormous. The 
interviewees also show a pervasive state of tension 
that could lead to the development or worsening of 
symptoms of burnout and psychological distress, 
which also emerged from the study by Giusti et al. 
[18]. Constant contact with COVID-19 patients and 
the psychological aspects of their care are correlated 
with burnout levels [18, 29, 34].
Although midwives were subjected to multiple 
stressors, they demonstrate sufficient compensa-
tion and a high level of resilience [31, 35, 36].
The study described has some limitations: the sam-
ple recruited is very small with a higher prevalence 
of midwives residing in Northern Italy and com-
posed of only women. Several studies, using the 
RSA scale, show that the female population has a 
greater ability to perceive, evaluate and describe 
their emotional reactions to stressors [37, 38].

CONCLUSIONS 

Obstetricians, as well as all healthcare personnel, 
found themselves facing the COVID-19 pandemic. 

Table 11. Cluster social support: comparing public employees vs freelancers.
Variable/Sample n Average D.S.  

Social Support (public 
employee midwives)

507 4.67 ± 1.52  

Social Support (freelan-
ce midwives)

71 4.10 ± 1.26  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

0.570 (0.245; 0.895) 3.48 101 0.001

Table 12. Cluster subjective stress: comparing public employees vs freelancers.
Variable/Sample n Average D.S.  

Subjective stress (public 
employee midwives)

507 19.17 ± 7.06  

Subjective stress (free-
lance midwives)

71 16.58 ± 6.23  

Difference 95% CI for 
Difference

T-value DF P-va-
lue

2.590 (0.997; 4.183) 3.23 97 0.002
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The heavy workload, the constant worry about them-
selves and their loved ones, working in close contact 
with COVID-19 positive patients, and having to face 
death from the virus every day negatively affected 
the health care personnel. It turns out that resilience 
can be a protective factor and that people with the 
highest level of resilience are better able to cope with 
a critical situation, facing adversity in a positive way.
Resilience factors can be cultivated and improved. 
Some of them are related to temperament and per-
sonal traits (energy, talents, curiosities, etc.), others 
to the type of relationships experienced in child-
hood (quality of attachment, enhancement, devel-
opment of social and cognitive skills), still others 
to the group, the culture, the ethical dimension, the 
space for inner reflection or spirituality.
Therefore, to develop resilience, it is necessary to 
adopt a constructive attitude, to accept the diffi-
culties in order to be able to re-elaborate them and 
deal with them in the most appropriate way with-
out getting carried away by them.
Healthcare professionals constantly subjected to a 
greater burden of stress, now more than ever due 
to the COVID-19 pandemic, should therefore be 
helped in the development of this ability, which is 
essential in order to cope with numerous difficul-
ties every day, without allowing these to take over 
causing negative effects on the mind and body.
Implementing resilience-enhancing factors, such 
as communication, sharing of suffering and access 
to support, in the context of the health professions 
should be a priority at this time, not only because 
it is essential to better manage work, but also be-
cause it would have a completely positive effect on 
overall well-being.
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ABSTRACT

Objective. The objective of this study was the evaluation of sacrospinous liga-
ment fixation using long needle holder for uterine prolapse.  
Materials and Methods. This was a prospective study conducted over 10 pa-
tients including patients with uterine prolapse who were negative for hepatitis 
B, C virus and human immunodeficiency virus and excluding previous failure 
of ligament fixation. Right sacrospinous ligament fixation was performed using 
long needle holder through long posterior vaginal wall incision to suture a liga-
ture to the back of the cervix or the vaginal vault and the ligament using Vicryl 
one suture, on a half-circle needle of 36 mm length. Primary outcome was evalu-
ating the failure rate by recurrence at one year after surgery. Secondary outcome 
was assessing complications.
Results. The mean follow-up period was 1 year. No major intra- and post-oper-
ative complications occurred. Duration of surgery regarding ligament dissection 
and fixation was 30-45 min.
Conclusions. Transvaginal sacrospinous cervico and colpopexy can be per-
formed with uterovaginal prolapse using long needle holder. It is more tedious 
and time consuming but can be used in low resource countries. Dissection of the 
whole length of the posterior vagina wall is needed for easy entry of the large 
needle with more than one attempt may be needed at the same setting for trans-
fixing the ligament. High incidence of surgeon’s finger injury can occur but can 
be avoided with experience. This technique may be an alternative in low resource 
countries, when a Miya hook and Capio devices are not available.

Key words 
Sacrospinous fixation; needle holder; uter-
ine prolapse. 
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INTRODUCTION

Sacrospinous colpopexy became a favored method 
for restoring vaginal support in women with vault 
prolapse and uterine prolapse. Exposure of the 
sacrospinous ligament require adequate dissection 
of the pararectal space and avoiding injury to the 
rectum. Injury to the pudendal nerve and the in-

ternal pudendal vessels is avoided by placing the 
suture 1.5 cm medial to the ischial spine. Using a 
transvaginal approach, complications of laparoto-
my are avoided, and hospital stay as well as recov-
ery to normal are shortened [1, 2]. Post-hysterec-
tomy vault prolapse (PHVP) has been reported to 
range between 5 and 43% after hysterectomy. The 
two most accepted surgical techniques for pro-
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lapse are  sacrocolpopexy (LSC) and sacrospinous 
fixation (SF). Vaginal SF appears to be correlated 
to lower rectal damage (0.4%), pudendal or sciat-
ic nerve injury (1.2%), urinary tract lesions (0.7%), 
hemorrhage (5.2%), chronic pain (2%), and postop-
erative urinary tract infections (14.7%), lower cost, 
and shorter operating time. Finally, the estimated 
learning curve for SF required only 20 cases to 
complete the procedure with a favorable anatomi-
cal outcome [3].
The aim of this study was to evaluate sacrospinous 
fixation using long needle holder in treatment of 
uterine prolapse as an alternative in low resource 
countries, when a Miya hook and Capio device are 
not available. 

MATERIALS AND METHODS

A total of 10 women were included in the present 
study from January 2015 to December 2015 and 
the study was carried out at Shatby maternity 
university hospital, Egypt. The inclusion criteria 
were women with pelvic organ prolapse. Exclu-
sion criteria were previous sacrospinous ligament 
fixation. Pelvic organ prolapse was characterized 
and staged according to the International Conti-
nence Society Pelvic Organ Quantification (ICS 
POP-Q) staging system. All women were treated 
with right sacrospinous ligament suspension of 
the cervix or the vagina in cases who developed 
that after vaginal hysterectomy. Patients were 
operated under regional anesthesia in lithotomy 
position. For sacrospinous fixation, a longitudinal 
incision was made in the posterior vaginal wall 

to expose the rectovaginal space. The epitheli-
um is dissected laterally and the pararectal space 
was opened on the right side. The suspension 
was done on the patient’s right side because re-
traction of the rectum is easier and a right-hand-
ed surgeon can pass a suture. By a blunt finger 
dissection, a window was created between the 
rectovaginal space and ischial spine. Using the 
ischial spine as a prominent landmark, the sac-
rospinous ligament was palpated. Narrow mal-
leable retractors were used to retract the vagina 
and rectum, to visualize clearly the sacrospinous 
ligament. In all cases, a delayed absorbable suture 
1 vicryl on 36 mm half-circle round needle was 
used with a long needle holder. The suture was 
placed through the sacrospinous ligament start-
ing from the superior border in an upside down 
direction and 2 cm medial to the ischial spine to 
the back of the cervix or the cardinal ligament af-
ter hysterectomy. After fixing the vaginal vault, 
anterior colporrhaphy and TOT were done as in-
dicated then closure of the posterior vaginal mu-
cosa and finally thee sacrospinous sutures were 
tied. When healing occurs, vaginal epithelium 
was fused with the sacrospinous ligament and the 
vault remained suspended up. Vaginal pack and 
Foley’s catheter were inserted for one to two days 
after surgery. Postoperatively, women were giv-
en broad-spectrum antibiotic for five days as per 
hospital routine as we are a low resource country 
with high prevalence of hospital and hygienic in-
fections (Figures 1-4). Patients were followed up 
for one year after surgery where PV examination 
and complains were assessed and stage 0-1 was 
recognized as an objective cure.

Figure 1. Elongated hypertrophic cervix and amputated cervix specimen associated with prolapse.
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Figure 2. Uterine prolapse and vaginal hysterectomy then cystocele repair with prolapsed vagina vault before fixation.

Figure 4. TOT surgery for stress incontinence.

Figure 3. Posterior vaginal wall dissection from the vault or back or cervix till the hymen tags with dissection of pararectal space. Hand direction with the 
needle holder through the ligament with non-yielding of the suture on pull.

RESULTS

Various surgical procedures are shown in Table 1. 
No major complications were reported.  Follow-up 
examinations were performed over one year on all 
patients. Out of the 10 patients with prolapse, none 
had recurrences as defined by stage II or more with 
objective cure of stage 0-1. 

DISCUSSION

The sacrospinous ligament suspension restores lev-
el I vaginal support. Pelvic floor dysfunction leads 

to surgery in 11% of women in their lifetime. A re-
currence of prolapse occurs in 25% within 5 years 
and the need for repeat surgery is 17% [1]. The rates 
of anatomic failure in published studies vary sig-
nificantly. Beer and Kuhn reviewed the literature 
and found that the failure rates ranged from 3% to 
37% [2]. Failure rates were higher in the anterior 
compartment and lower in the posterior and api-
cal compartments. A successful anatomic outcome, 
defined as POP-Q stage 0 (“optimal”) or stage 1 
(“satisfactory”), was reported in 98% of women 
[4]. The relief from “vaginal pressure” or “bulge” 
symptoms were detected in 82% to 100% of women 
[5]. 94% of the women were sexually active. Dyspa-
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Table 1. Patients’ characteristics.
Case Age  

(years)
Gravidity  
and parity 

Mode  
of Delivery 

Diagnosis Operation performed Duration  
of surgery 

1 38 G3P3 Previous I CS 
Elongated hypertrophied cervix 
with first degree uterine prolapse 
and perineorrhaphy  

Cervical amputation with ligament fixation 60 min 

2 70 G5P5 NVD Procidentia Vaginal hysterectomy with ligament fixation 90 min 

3 62 G3P3 NVD 
Second degree uterine prolapse 
with stress incontinence 

Vaginal hysterectomy with ligament fixation and TOT 120 min 

4 72 G6P6 NVD Procidentia Vaginal hysterectomy with ligament fixation 90 min 

5 67 G3P3 NVD Procidentia with stage III cystocele
Vaginal hysterectomy with ligament fixation  
and cystocele repair 

90 min 

6 56 G6P6 NVD Second degree uterine prolapse Vaginal hysterectomy with ligament fixation 105 min

7 40 G2P2 NVD
Pseudo-uterine prolapse with 
stage II rectocele 

Cervical amputation with ligament fixation  
and rectocele repair with perineorrhaphy 

95 min

8 73 G7P7 NVD
Stage III cystocele with first degree 
uterine prolapse 

Vaginal hysterectomy with cystocele repair  
and ligament fixation 

90 min 

9 67 G4P4 NVD Procidentia  Vaginal hysterectomy and ligament fixation 90 min

10 63 G3P3 NVD Procidentia Vaginal hysterectomy and ligament fixation 95 min

reunia was relieved in 68% to 100% of patients who 
had it preoperatively and developed in 0% to 20.8% 
of patients who did not have it preoperatively [6].
The three techniques of SSLF for passing the needle 
through SSL are Direct visualization, Deschamps 
ligature carrier by palpation, Miya hook ligature 
carrier by palpation, and Capio hook. According to 
Pollak et al. the intra as well as post-operative com-
plication were less with direct visualization tech-
nique (2%) when compared to Dischamps clamp. 
Delancey published an article using retractors and 
direct visualization of the ligament via an apical 
approach in the American Journal of Obstetrics 
and Gynecology in 1988, so we aimed to show our 
experience and applicability [7, 8].
At present, the conventional procedure to pre-
vent PHVP at the end of hysterectomy is the Mc-
Call culdoplasty. However, in patients with severe 
POP, it is associated with higher than 10% risk of 
PHVP. Alternative techniques such as vaginal sac-
rospinous ligament fixation, ileococcygeous sus-
pension, uterosacral ligament suspension and ab-
dominal sacrocolpopexy can be performed also to 
prevent PHVP. Sacrocolpopexy has been described 
to be associated with a mesh-erosion risk up to 23% 
following hysterectomy plus concomitant laparo-
scopic sacrocopolpexy. This issue has been recently 
led to controversies and litigations, especially after 
the Food and Drug Administration (FDA) warning 
against the use of meshes for transvaginal POP re-
pair. Hence, a call for alternative surgical treatment 
associated with reduced complications is manda-
tory, especially in patients who desire to maintain 
their sexual function after surgery [9].

CONCLUSIONS

Transvaginal sacrospinous cervico and colpopexy 
can be performed with uterovaginal prolapse using 
long needle holder. It is more tedious and time con-
suming but can be used in low resource countries. 
Dissection of the whole length of the posterior vagi-
na wall is needed for easy entry of the large needle 
and more than one attempt is needed at the same 
setting for transfixing the ligament. High incidence 
of surgeon's finger injury can occur, but this can be 
avoided with experience. This technique may be an 
alternative in low resource countries, when a Miya 
hook and Capio device are not available.

COMPLIANCE WITH ETHICAL STANDARDS

Authors contribution

A.S.E-A.: Project administration, data curation, 
writing – original draft, writing – review & editing.

Funding

None.

Study registration

N/A.

Disclosure of interests

The author declares that he has no conflict of interests.



281

Sacrospinous ligament fixation Ahmed Samy El-Agwany

Ethical approval

All procedures performed in studies involving hu-
man participants were in accordance with the eth-
ical standards of the institutional and/or nation-
al research committee and with the 1964 Helsinki 
declaration and its later amendments or compara-
ble ethical standards. This study was approved by 
Alexandria University Ethics Committee.  

Informed consent

Informed consent was obtained from the patient 
included in the study.

Data sharing

N/A.

REFERENCES

1. Randall CL, Nichols DH. Surgical treat-
ment of vaginal inversion. Obstet Gyne-
col. 1971;38(3):327-32. Available at: https://
pubmed.ncbi.nlm.nih.gov/5094313/.

2. Persu C, Chapple CR, Cauni V, Gutue S, Geav-
lete P. Pelvic Organ Prolapse Quantification 
System (POP-Q) - a new era in pelvic prolapse 
staging. J Med Life. 2011;4(1):75-81. Available at: 
https://pubmed.ncbi.nlm.nih.gov/21505577/.

3. Serati M, Laganà AS, Casarin J, Gisone B, Can-
taluppi S, Ghezzi F. Laparoscopic duplication of 

the uterosacral ligaments following hysterecto-
my for stage III-IV apical pelvic organ prolapse. 
Updates Surg. 2020;72(1):199-204. doi: 10.1007/
s13304-019-00690-9.

4. DeLancey JOL. Vaginographic examination of 
the pelvic floor. Int Urogynec J. 1994;5:19-24. 
doi: 10.1007/BF00451707.

5. Beer M, Kuhn A. Surgical techniques for vault 
prolapse: a review of the literature. Eur J Obstet 
Gynecol Reprod Biol. 2005;119(2):144-55. doi: 
10.1016/j.ejogrb.2004.06.042.

6. Silva WA, Pauls RN, Segal JL, Rooney CM, Kl-
eeman SD, Karram MM. Uterosacral ligament 
vault suspension: five-year outcomes. Obstet 
Gynecol. 2006;108(2):255-63. doi: 10.1097/01.
AOG.0000224610.83158.23.

7. Pollak J, Takacs P, Medina C. Complications 
of three sacrospinous ligament fixation tech-
niques. Int J Gynaecol Obstet. 2007;99(1):18-22. 
doi: 10.1016/j.ijgo.2007.04.028.

8. Ramesh Kumar RK, Kamat L, Shilpa T, Andola 
S. Sacrospinous ligament fixation for preven-
tion and treatment of vaginal vault prolapse: 
a retrospective study of 45 cases. Int J Reprod 
Contracept Obstet Gynecol. 2016;5(11):4014-
7. doi: 10.18203/2320-1770.ijrcog20163881.

9. Vitale SG, Laganà AS, Noventa M, Giampaoli-
no P, Zizolfi B, Butticè S, et al. Transvaginal 
Bilateral Sacrospinous Fixation after Second 
Recurrence of Vaginal Vault Prolapse: Effica-
cy and Impact on Quality of Life and Sexu-
ality. Biomed Res Int. 2018;2018:5727165. doi: 
10.1155/2018/5727165.

https://pubmed.ncbi.nlm.nih.gov/5094313/


Ital J Gynaecol Obstet  2022, 34, N.4

282

Surgical approaches to in-utero spina bifida repair: a Systematic Review

Serena Girardelli 1, Paolo Ivo Cavoretto 1,*, Massimo Origoni 1, Gerarda Gaeta 1, Luigi Albano 2, Stefania 
Acerno 2, Pietro Mortini 2, Fabrício Lamis 3, Cleisson Fábio A. Peralta 3, Massimo Candiani 1

1 Department of Obstetrics and Gynecology, IRCCS San Raffaele Scientific Institute, Vita-Salute University, Milan, Italy.
2 Department of Neurosurgery and Radiosurgery, IRCCS San Raffaele Scientific Institute, Vita-Salute University, Milan, Italy.
3 Fetal Medicine Unit, Heart Hospital (HCor) and Pro Matre Paulista (Grupo Santa Joana), Sao Paulo, Brazil.

Gynæcology & Obstetrics
Italian Journal of

SYSTEMATIC REVIEW

December 2022 - Vol. 34 - N. 4 - Quarterly - ISSN 2385 - 0868

ABSTRACT

Objective. In the last decade, various surgical approaches have been proposed 
for the in-utero correction of fetal open spina bifida with variants of the classic 
hysterotomy technique, aimed at reducing maternal invasiveness and in an at-
tempt to preserve the fetal benefits of the treatment. The aim of our systematic 
literature review is to analyze the fetal and maternal outcomes of the different 
surgical techniques available, describing their rationale, advantages and disad-
vantages. 
Materials and Methods. The MEDLINE PubMed, Web of Science and EMBASE 
databases were searched using some keywords, alone or in different combina-
tions.
Results. Given the absence of randomized studies and long-term outcome data, 
it is not possible today to argue the superiority of one technique over the other. 
Conclusions. Probably both main techniques (open and fetoscopic) are destined 
to establish themselves with diversified indications based on the specificities of 
each clinical case. 
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ed with higher odds of hindbrain herniation rever-
sal and significantly reduced need for post-partum 
ventriculoperitoneal shunting, in patients under-
going prenatal repair [1]. Studies on pathophysi-
ology of open spina bifida (OSB) showed the im-
portance of avoiding the secondary damage that 
the spinal cord undergoes during the exposure to 
physical trauma and irritant chemicals contained 
within the amniotic fluid [2].

INTRODUCTION

Prenatal surgery for fetal spina bifida was proven 
to be advantageous compared to postnatal surgi-
cal treatment in light of the improved neurologi-
cal structural and functional motor outcomes in 
neonates and infants, as shown in Management of 
Myelomeningocele Study (MOMS) [1]. Doubled 
chances of independent ambulation was associat-
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The MOMS was terminated earlier than planned 
based on efficacy of prenatal surgery on motor 
function and on lowering ventriculo-peritoneal 
shunting rates; however, improvements in bow-
el function, bladder function and neurocognitive 
outcomes were not statistically significant. Neu-
rodevelopmental delay was not clearly associated 
with open spina bifida (OSB), though its relation-
ship with the significant degree of ventriculomeg-
aly and postnatal intervention in the form of ven-
triculoperitoneal shunting (VPS) is still debated 
[3]. Furthermore, in the prenatal surgery group 
the rates of chorioamniotic membrane separation 
(CAS), oligohydramnios, placental abruption and 
spontaneous membrane rupture were significant-
ly higher compared to the postnatal repair group; 
gestational age at delivery was significantly lower 
in the prenatal repair group, as were neonatal com-
plications linked to prematurity such as respirato-
ry distress syndrome (RDS) [1].
The neonatal advantages of intrauterine repair 
along with the maternal and neonatal complica-

tions led to the development of several different 
surgical approaches aiming to combine neurologi-
cal benefits of OSB repair with optimized obstetric 
and neonatal outcomes, in particular with reduc-
tion of preterm birth (PTB) [4-6].

Objective of the study

The aim of our study was to review the available 
literature concerning the surgical techniques for fe-
tal OSB repair, analyzing the results, benefits and 
disadvantages concerning surgical outcomes, ma-
ternal-fetal and obstetric complications with par-
ticular interest to prematurity. 

METHODS

This systematic literature review was conducted in 
accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines (Figure 1) [7].
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Records identified through
PubMed search

(n = 501)

Additional records identified
through Embase® search

(n = 700)

Records screened after
duplicates removal

(n = 830)

Full-text articles
assessed for eligibility

(n = 40)

Studies included in
qualitative synthesis

(n = 20)

Records excluded (systematic 
reviews, animal studies, opinion 

articles, neonatal follow-up, 
studies performed before 2011)

(n = 790)

Full-text articles excluded
(abstract not in English, case

reports) 
(n = 20)

After screening for duplicates, 830 manuscripts were selected as relevant. We then reviewed records in light of the inclusion and exclusion criteria described above. Seven-
hundred and ninety results were excluded, as they were reviews, animal studies, non-fetal studies, studies on pre-natal diagnosis of spina bifida, articles on neonatal care and 
post-natal management of urinary/fecal incontinence, opinion articles, neonatal follow-ups or studies performed before 2011. Of the 40 eligible articles, 20 were successively 
excluded as they were case reports or non-English abstracts, twenty articles were thus included in the systematic review.

Figure 1. PRISMA flowchart illustrating the inclusion/exclusion criteria of studies in the review.
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Ethical standards

All procedures were in accordance with the ethical 
standards of the institutional research committee 
and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. For 
this type of study formal consent is not required.

Search strategy

The MEDLINE PubMed, Web of Science and EM-
BASE databases were searched using the following 
keywords, alone or in different combinations: “my-
elomeningocele”, “meningomyelocele”, “spina 
bifida”, “open spina bifida”, “myeloschisis”, and 
“fetus”, “pregnancy”, “repair”, “fetal surgery”, 
“prenatal repair”.

Eligibility criteria

Studies were included in the review if they were 
1) original research; 2) written in English (or ab-
stract available in English); 3) published after 2011 
(year of MOMS publication) and up to 7th of March 
2021; 4) content available in full text. Studies were 
excluded from the review if they were 1) com-
ments, duplicates, or not published in English; 2) 
not available in full text; 3) animal models or post-
mortem; 4) case reports; 5) did not focus on in-utero 
open spina bifida repair.

Data items and synthesis

Two authors S.G. and G.G. independently screened 
the studies by title and abstract, any controversy was 
resolved consulting a senior author (P.I.C.). Stud-
ies that clearly violated the eligibility criteria were 
excluded. The following data were extracted from 
each study: first author’s name, publication year, 
study design, number of patients in each group, 
type of surgery performed, surgery time, obstetric 
complications, gestational age at birth and gesta-
tional age at surgery. Since the surgical approaches 
to intrauterine OSB repair refers to two major tech-
niques (open and fetoscopic approach), included 
studies were thus grouped and reviewed separately.

Quality assessment

Quality assessment of the included studies was 
achieved using the National Institute for Health 
and Care excellence (NICE) recommended NIH 

tool for the quality assessment of Case Studies 
Series. The grades were attributed based on ques-
tions 1–9: “good” if questions 1, 6, and 7 (princi-
pal factors) were present; “fair” if two factors were 
present; and “poor” or “insufficient quality” if one 
factor was present (Table 1). A global assessment 
(good, fair and poor) according to Agency for 
Healthcare Research and Quality (AHQR) stan-
dards was assigned to each study (https://www.
nhlbi.nih.gov/health-topics/study-quality-assess-
ment-tools, last accessed March 13th, 2021).

RESULTS

A total of 20 studies fulfilled the inclusion criteria 
(Figure 1). Twelve of them dealt with open ap-
proach and eight manuscripts reported on intra-
uterine OSB repair using fetoscopy.

Open approach vs fetoscopy

The literature review studies for open techniques 
and fetoscopy are summarized in Table 2 and Ta-
ble 3, respectively, whereas their outcomes, includ-
ing the complication percentages, are reported in 
Table 4 and Table 5, respectively. A total of 1033 
patients were examined in the 12 studies regard-
ing open techniques, while only 127 patients were 
available from the 8 studies included for the fe-
toscopic approach. Out of the latter, 3 papers re-
ported outcomes of the same case series [8-10], and 
three of the study groups used percutaneous ab-
dominal entry [9, 11, 12].
The weighted mean gestational age at surgery for 
open technique was 24.6 weeks (range, 23.2-25.4 
weeks) but was not reported by four studies [1, 13-
15]. For fetoscopy the weighted mean gestational 
age at surgery was greater: 25.8 weeks (range, 23.7-
28.2 weeks). The weighted mean gestational age at 
delivery for open technique studies (not reported 
in two studies) [14, 16] was 34.2 weeks (range, 31.7-
35.1 weeks). This appeared to be at a later gesta-
tional age compared to fetoscopy studies (weighted 
mean 33.4 weeks; range, 32.4-38.1 weeks). 
Among the complications reported, one of the 
most relevant was preterm birth (PTB); in the open 
approach, Zaretsky et al. [17] reported 83% of pa-
tients delivering at or before 34 weeks, while the 
rate of this complication among all considered 
open approach studies ranged from 20% to 83%. 
The percentages of PTB < 34 weeks in the fetosco-

https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
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py groups ranged from 0% (in the 10 patients from 
the “standardized technique” group described by 
Belfort et al., in 2017) [18] to 51% [9].
As for preterm premature rupture of membranes 
(pPROM), the reported rate in the “open technique” 
group ranged from 15.0% to 53.8% (Table 4), with 
a weighted mean percentage of 28.7%; in fetoscopy 
studies, the weighted mean percentage was high-
er at 59.1% (range, from 10.0% to 84.4%) (Table 5). 
Furthermore, 3 out of the 9 fetoscopic case series re-
ported a pPROM incidence of above 80% [9, 11, 12].
When observing the other outcomes, it should be 
noted that in open repair the rate of post-partum 
neonatal dehiscence was lower (as low as 0% in the 
study published by Peralta et al. in 2020 [19], with a 
maximum of 13% in the earlier reports) compared to 
fetoscopy (with studies reporting a peak at 31% in 
patients treated with the single layer technique de-
scribed by Belfort et al. in 2020) [20]. Additionally, the 
rate of postnatal VPS/endoscopic third ventriculos-
tomy ranged from 0% to 41% in open studies, while 
it was above 50% in 3 of the fetoscopy patient groups 
(range, from 20% to 75%) (Table 5) [11, 12, 18]. 

Table 1. Quality Assessment of the Included Studies.
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as the study question or 

objective clearly stated? 

2. W
as the study population 

clearly and fully described, 
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as the intervention cle-

arly described?
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sures clearly defined, valid, 
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consistently across all study 
participants?
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-up adequate?
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ere the statistical 
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ell-described?
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ere the results w
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GRADE 
AHRQ 
stan-
dards

Adzick et al., 2011 [1] Yes Yes Yes Yes Yes Yes No Yes Yes Good

Moldenhauer et al., 2015 [34] Yes Yes NA NA Yes Yes No Yes Yes Good

Zamlynski et al., 2014 [16] Yes Yes CD Yes Yes Yes CD CD Yes Fair

Friszer et al., 2016 [35] (article in French) No Yes No Yes Yes No NA NA Yes Poor

Bennett et al., 2014 [13] Yes Yes Yes Yes Yes Yes No Yes Yes Good

Zaretsky et al., 2018 [17] Yes Yes CD Yes Yes Yes No Yes Yes Fair

Moron et al. 2018 [36] Yes Yes Yes NA Yes Yes No Yes Yes Fair

Peralta et al., 2020 [19] Yes Yes Yes NA Yes Yes No Yes Yes Good

Sepulveda et al., 2020 [15, 22] Yes Yes CD NA NA Yes No Yes Yes Good

Pruthi et al. 2020 [15] Yes Yes Yes NA Yes Yes No Yes Yes Fair

Cruz Martinez et al., 2020 [23] Yes Yes CD NA Yes Yes No Yes Yes Fair

Moehrelen et al., 2021 [14] Yes Yes NA NA Yes Yes No Yes Yes fair

Kohl et al., 2014 [9]; Degenhardt et al., 2014 [8]; Graf et 
al., 2016 [10]

Yes Yes CD Yes Yes Yes No Yes Yes Good

Belfort et al., 2017[18] Yes Yes CD Yes Yes Yes Yes NA Yes Good

Giné et al., 2018 [37] Yes Yes CD NA Yes Yes No NA Yes Fair

Belfort et al., 2020 [20] Yes Yes CD CD NA Yes Yes Yes Yes Good

Lapo Pedreira et al., 2018 [12] Yes Yes Yes Yes Yes Yes No Yes Yes Good

Carrabba et al., 2019 [11] Yes Yes CD NA Yes Yes No Yes Yes good

CD: cannot determine; NA: not applicable; NR: not reported.

Postnatal repair of the fetal dehiscence occurred 
in less than 15% of neonates who had undergone 
open repair in all studies under revision (range, 
from 0% to 13%) while 5 out of the 9 fetoscopy case 
series reported the need for this intervention in 
more than 15% of cases (range, from 0% to 31%).

DISCUSSION

Summary of main results

The two main approaches (open and fetoscopic) 
present several different surgical variants according 
to the proposal of different groups. The technique 
described in the first trial involving open repair of 
OSB (“MOMS trial”) consisted of uterine exterioriza-
tion and examination through ultrasound (US); pla-
cental and fetal location then were determined, and 
the fetus was manually mobilized so that the MMC/
myeloschisis could be approached via a hysterotomy 
without damaging the placenta. A stapler was then 



Ital J Gynaecol Obstet 2022, 34, N.4

286

Surgical approaches to fetal OSB correction
Ta

bl
e 

2.
 

O
pe

n 
tec

hn
iq

ue
s f

or
 in

tra
ut

er
in

e m
ye

lom
en

in
go

ce
le 

re
pa

ir.
A

ut
ho

r, 
ye

ar
Pa

ti
en

t n
o

M
ea

n 
G

A
 a

t 
su

rg
er

y 
(w

ee
ks

 
± 

SD
)

M
ea

n 
G

A
 a

t 
de

liv
er

y 
(w

ee
ks

 
± 

SD
)

Te
ch

ni
ca

l d
et

ai
ls

Su
rg

er
y 

du
ra

ti
on

 
(m

in
s 

± 
SD

)

Ad
zi

ck
 e

t a
l.,

 2
01

1 
[1

]
78

23
.6

 ±
 1

.4
34

.1
 ±

 3
.1

6-
8 

cm
 h

ys
te

ro
to

m
y 

10
5 

± 
21

.8

M
ol

de
nh

au
er

 e
t a

l. 
20

15
 [3

4]
10

0
23

.4
 ±

 N
R

34
.3

 ±
 N

R
6-

8 
cm

 h
ys

te
ro

to
m

y;
 M

O
M

S 
pr

ot
oc

ol
.

78
.5

 ±
 N

R

Za
m

ly
ns

ki
 e

t a
l.,

 2
01

4 
[1

6]
46

24
.7

 ±
 7

.9
N

R;
 3

4.
1%

 d
el

iv
e-

re
d 

< 
30

 g
w

6-
8 

cm
 h

ys
te

ro
to

m
y

N
R

Fr
is

ze
r e

t a
l.,

 2
01

6 
(a

rt
ic

le
 in

 F
re

nc
h)

 [3
5]

3
23

.6
 ±

 2
.1

34
.5

 ±
 1

.4
5-

6 
cm

 h
ys

te
ro

to
m

y
13

0 
 ±

 N
R

Be
nn

et
t e

t a
l.,

 2
01

4 
[1

3]
43

N
R

34
.4

 ±
 6

.6
6 

cm
 h

ys
te

ro
to

m
y 

(u
te

rin
e 

en
tr

y 
us

in
g 

el
ec

tr
oc

au
te

ry
 a

s 
op

po
se

d 
to

 a
 tr

oc
ar

) 
N

R

Za
re

ts
ky

 e
t a

l.,
 2

01
8 

[1
7]

43
23

.2
 ±

 1
.2

31
.7

 ±
 3

.8
6-

8 
cm

 h
ys

te
ro

to
m

y.
 U

te
rin

e 
cl

os
ur

e:
 in

te
rr

up
te

d 
fu

ll 
th

ic
kn

es
s 

su
tu

re
 +

 
ru

nn
in

g 
su

tu
re

 to
 re

al
ig

n 
m

yo
m

et
ria

l e
dg

es
 +

 th
ird

 im
br

ic
at

in
g 

la
ye

r s
e-

ro
sa

l t
o 

se
ro

sa
l a

pp
os

iti
on

.

N
R

M
or

on
 e

t a
l. 

20
18

 [3
6]

23
7

25
.2

 ±
 0

.4
33

.6
 ±

 2
.4

H
ys

te
ro

to
m

y 
(4

-6
 c

m
). 

A
lli

s 
cl

am
ps

 a
nd

 s
tit

ch
es

 to
 a

vo
id

 th
e 

us
e 

of
 s

ur
gi

-
ca

l s
ta

pl
er

,
11

9 
± 

7.
6

Pe
ra

lta
 e

t a
l.,

 2
02

0 
[1

9]
19

0
24

.6
 (m

ed
ia

n)
 

± 
2.

1
N

R 
(m

ed
ia

n 
35

.3
)

2.
5 

– 
3.

5 
cm

 M
in

i-h
ys

te
ro

to
m

y;
 R

un
ni

ng
 s

ut
ur

e 
to

 s
ec

ur
e 

m
em

br
an

es
 to

 
th

e 
m

yo
m

et
riu

m
; U

se
 o

f A
nk

en
ey

 re
tr

ac
to

r; 
Pa

rt
ia

l u
te

rin
e 

ex
te

rio
riz

at
io

n;
 

ut
er

in
e 

w
al

l i
nc

is
io

n 
at

 a
 d

is
ta

nc
e 

of
 2

 c
m

 fr
om

 th
e 

pl
ac

en
ta

l e
dg

e.
 2

-3
 

la
ye

r h
ys

te
ro

rr
ap

hy
.

20
0 

± 
N

R

Se
pu

lv
ed

a 
et

 a
l.,

 2
02

0 
[2

2]
58

24
.8

 ±
 0

.9
33

.3
 ±

 3
.6

3-
4 

cm
 H

ys
te

ro
to

m
y,

 b
et

w
ee

n 
20

+0
 a

nd
 2

7+
0 

gw
. M

em
br

an
e 

an
ch

or
in

g 
to

 m
yo

m
et

riu
m

 w
ith

 p
ol

yg
la

ct
in

. U
se

 o
f c

ol
la

ge
n 

pa
tc

h 
in

 9
 c

as
es

, s
ki

n 
in

ci
si

on
s 

in
 1

 c
as

e.

N
R

Pr
ut

hi
 e

t a
l. 

20
20

 [1
5]

27
24

.4
 ±

 2
.0

34
.9

 ±
 3

.0
6-

8 
cm

 h
ys

te
ro

to
m

y 
(M

O
M

S 
te

ch
ni

qu
e)

. B
ila

te
ra

l a
dv

an
ce

m
en

t fl
ap

s 
(n

 =
 

4)
 a

nd
 a

ce
llu

la
r d

er
m

al
 m

at
rix

 p
at

ch
 (n

=5
) w

er
e 

us
ed

 in
 s

om
e 

ca
se

s
N

R

Cr
uz

 M
ar

tin
ez

 a
t a

l.,
20

20
 [2

3]
60

 (1
3 

cl
as

si
c 

op
en

 te
ch

ni
-

qu
e,

 4
7 

op
en

 m
ic

ro
ne

ur
o-

su
rg

er
y 

te
ch

ni
qu

e)

Cl
as

si
c:

 2
5.

4 
± 

1.
 

m
ic

ro
ne

ur
os

ur
-

ge
ry

 2
5.

1 
± 

0.
82

Cl
as

si
c:

 3
2.

7 
± 

4.
1.

 
m

ic
ro

ne
ur

os
ur

-
ge

ry
 3

5.
1 

± 
3.

0

M
ic

ro
ne

ur
os

ur
ge

ry
: 2

0 
to

 1
5 

m
m

 u
te

rin
e 

in
ci

si
on

. T
he

 fe
ta

l b
ac

k 
is

 fi
xe

d 
to

 th
e 

hy
st

er
ot

om
y 

w
ith

 2
 m

on
ofi

la
m

en
to

 4
-0

 s
tit

ch
es

. I
n 

ca
se

s 
of

 m
ye

lo
-

sc
hi

si
s 

a 
bi

la
ye

r c
ol

la
ge

n 
im

pl
an

t w
as

 u
se

d.

Cl
as

si
c 

12
0.

6 
± 

25
.4

M
ic

ro
ne

ur
os

ur
ge

ry
 

10
7.

3 
± 

30
.3

M
oe

hr
le

n 
et

 a
l.,

 2
02

1 
[1

4]
14

8
N

R
35

.2
3 

(m
ed

ia
n)

 
(r

an
ge

 2
5.

23
 to

 
36

.8
6)

6-
8 

cm
 h

ys
te

ro
to

m
y 

(M
O

M
S 

te
ch

ni
qu

e)
; 2

01
7 

pa
pe

r (
38

) r
ep

or
ts

 th
e 

po
s-

si
bi

lit
y 

of
 u

si
ng

 d
is

ta
lly

 p
ed

ic
le

d 
ra

nd
om

 p
at

te
rn

 tr
an

sp
os

iti
on

 fl
ap

s 
if 

th
e 

sk
in

 d
ef

ec
t i

s 
ex

te
nd

ed
.

N
R

G
es

ta
tio

na
l a

ge
 a

t s
ur

ge
ry

, a
t d

el
iv

er
y 

an
d 

su
rg

er
y 

du
ra

tio
n 

va
lu

es
 a

re
 re

po
rt

ed
 a

s 
m

ea
n 

± 
st

an
da

rd
 d

ev
ia

tio
n 

un
le

ss
 d

iff
er

en
tly

 s
ta

te
d.

 G
A

: g
es

ta
tio

na
l a

ge
; P

TB
: p

re
te

rm
 b

irt
h;

 p
PR

O
M

: p
re

te
rm

 p
re

m
at

ur
e 

ru
pt

ur
e 

of
 m

em
br

an
es

; V
PS

: 
ve

nt
ric

ul
o-

pe
rit

on
ea

l s
hu

nt
in

g;
 E

TV
: e

nd
os

co
pi

c 
th

ird
 v

en
tr

ic
ul

os
to

m
y;

 C
SF

: c
er

eb
ro

sp
in

al
 fl

ui
d;

 S
D

: s
ta

nd
ar

d 
de

vi
at

io
n.



287

Surgical approaches to fetal OSB correction Serena Girardelli, Paolo Ivo Cavoretto, Massimo Origoni, et al.

used to create a 6-8 cm uterine incision and the MMC 
was exposed. The neurosurgical approach consisted 
of sharp dissection of the neural placode from the 
surrounding tissue, closure of the dura with a run-
ning suture and skin closure using a fine running 
monofilament suture. The uterus was then closed 
with a first layer encompassing the absorbable sta-
ples and the uterine membranes (after amniotic fluid 
replacement with ringer’s lactate and antibiotic) and 
a second imbricating layer of suture.  This technique 
was then modified by other surgeons to minimize 
invasiveness and improve fetal neonatal outcomes 
(Table 2). Of note, some authors avoid the use of 
surgical staplers and prefer to suture the membranes 
to the inner layer of the myometrium before the be-
ginning of the MMC/myeloschisis closure [21]. This 
intervention is likely to be the reason the incidence 
of pPROM is lower (< 30%) in more recent reports 
on open OSB repair, as compared to fetoscopic ap-
proaches in which generally suturing of membranes 
is not described (Table 4 and Table 5) [15, 19, 22, 23].
Given the advantages of a lower maternal inva-
siveness and the possibility of a vaginal delivery 
thereafter, fetoscopy has been extensively studied 
and modified too. Uterine entry during fetoscopic 
repair is through smaller uterine incisions (using 
a range of 2 to 4 entry ports), thereby reducing the 
risk of uterine dehiscence. However, entry ports are 
numerous and membranes are not sutured after 
trocar removal, leading to an increase in the rate of 
pPROM (Table 5) [24]. Furthermore, in light of the 
problems of operating fetoscopically in fluid, insuf-
flation of the amniotic cavity with carbon dioxide is 
implemented to perform fetoscopy (PACI, “partial 
amniotic carbon dioxide insufflation”). There have 
been reports of complications such as fetal acidosis, 
trocar dislodgement, CO2 leakage in maternal ab-
domen and damage to amnio-chorial membranes 
with this method [18, 25-29]. Minimal access percu-
taneous fetoscopic closure also requires favorable 
fetal posturing and placental position, to the point 
of needing to postpone the procedure until a more 
auspicious fetal position is obtained in some in-
stances. Additionally, in obese patients and anterior 
placentae having a good transcutaneous US guid-
ance can be challenging. The defect is seldom closed 
with single layer or multilayer technique used by 
pediatric neurosurgeons, but the use of patches is 
introduced to work around the technical difficulties 
of a fetoscopic multilayer closure, and relaxing skin 
incisions are often performed if a satisfying dissec-
tion of the neural placode is not achieved [29]. This 

leads to the undesired high rates of neonatal reinter-
vention for OSB repair (Table 5). Among the various 
fetoscopic techniques, it should be highlighted that 
in fetoscopic repair via maternal laparotomy the in-
cidence of preterm birth is not as high as it is in per-
cutaneous fetoscopic repair.
Few of the available studies present enough statis-
tical power for being conclusive in defining rates 
of maternal complications as well as pregnancy 
and neurological outcomes. Overall, we recognize 
that fetoscopic approaches are less invasive for the 
mother, on average show greater gestational age 
at intervention, an increased risk of prematurity 
but a higher proportion of less effective treatment 
for the fetus (higher rates of postnatal ventricu-
lar-peritoneal shunting) as compared to open sur-
gical approaches. However, given the heterogene-
ity of patients and disease characteristics, as well 
as the lack of long-term outcome data in the study 
groups, these apparent differences cannot result in 
a definitive evidence of superiority of one proce-
dure against the other.

Interpretation

In light of the various surgical techniques described 
in medical literature, we believe that a critical point 
for developing research in the field of surgical treat-
ment of fetal OSB is standardizing patient counseling 
according to different protocols and expected out-
comes in order to deliver objective, evidence-based 
and non-directive counselling enabling an informed 
choice for eligible patients in Italy. This is unfortu-
nately not the case yet, and we advocate future re-
search on this topic in order to allow all patients the 
chance to be fully informed about treatment options 
following the diagnosis of fetal OSB. An interesting 
new concept stems from the knowledge that fetuses 
operated on earlier in pregnancy are less prone to re-
ceiving post-natal ventriculoperitoneal shunts [19].
At present, it is evident that the fetoscopic approach 
is promising as it reduces some of the complications 
related to the “larger” uterine incision needed to 
achieve a satisfying MMC correction in open sur-
gery and could allow for a successive vaginal de-
livery; in fact, in our literature review, none of the 
studies on fetoscopic approach reported any uterine 
ruptures, although as can be seen in Table 4, this 
was an extremely rare occurrence in open repair too. 
Furthermore, the mean weighted gestational age at 
delivery was higher in patients undergoing the open 
approach compared to those undergoing fetoscopy. 
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However, similarly to what is reported 
in current medical literature, the rates 
of premature rupture of membranes, 
dehiscence and leakage from the MMC 
repair site are lower in open repair with 
respect to fetoscopy [26, 30]. In fact, the 
53.8% of pPROM in the “classic” open 
technique reported by Cruz-Martinez 
in 2020 was successively significantly 
improved by the introduction of the 
microneurosurgical technique reported 
in the same paper. Moreover, the need 
for postnatal revision of the repair site 
is higher after fetoscopic OSB correction 
and makes this option less appealing to 
pregnant patients choosing to undergo 
surgery for the well-being of their un-
born child (Table 4 and Table 5) [11]. 

Personal views and perspectives

Since the year 2018, surgical correc-
tion with the mini-hysterotomy initial-
ly described by Botelho et al. [21] was 
implemented at our center in the San 
Raffaele Hospital, Milan, Italy. The pro-
cedure was successfully implemented 
after an extensive onsite training and 
continued with tele mentoring during 
the pandemic [31] leading to the sur-
gical independence of our team with 
objectively excellent results aligned 
with the current literature [32]. We are 
currently following the infants up to as-
sess their functional motor, visceral and 
neurocognitive statuses. It should be 
emphasized that prenatal early diagno-
sis, referral to an adequate tertiary fetal 
medicine center and extensive patient 
counseling are fundamental elements 
for a successful in-utero OSB correction.
Given the fact that long-term outcomes 
are lacking and that an earlier gesta-
tional age at intervention was recently 
shown to be related to improved post-
natal outcome after fetal surgery [19] it 
is now mandatory to implement first 
trimester screening for spina bifida 
which was shown to be effective and 
safe and easily implemented in screen-
ing protocols [33]. Earlier diagnoses 
would provide adequate time for ap-Ta

bl
e 

3.
 

Fe
to

sc
op

ic 
tec

hn
iq

ue
s f

or
 in

tra
ut

er
in

e m
ye

lom
en

in
go

ce
le 

re
pa

ir.
A

ut
ho

r, 
ye

ar
Pa

ti
en

t n
o

M
ea

n 
G

A
 a

t s
ur

ge
ry

 
(w

ee
ks

 ±
 S

D
)

M
ea

n 
G

A
 a

t d
el

iv
er

y 
(w

ee
ks

 ±
 S

D
)

Te
ch

ni
ca

l d
et

ai
ls

Su
rg

er
y 

du
ra

ti
on

 
(m

in
s 

± 
SD

)

Ko
hl

 e
t a

l.,
 2

01
4 

[9
]; 

D
eg

en
ha

rd
t e

t a
l.,

 
20

14
 [8

]; 
G

ra
f e

t a
l.,

 2
01

6 
[1

0]
51

23
.7

 ±
 N

R
33

.0
 ±

 N
R

Pe
rc

ut
an

eo
us

 
A

m
ni

ot
ic

 fl
ui

d 
re

m
ov

al
 a

nd
 u

se
 o

f P
AC

I
Th

re
e 

(n
=4

9)
 o

r f
ou

r (
n=

2)
 5

 m
m

 fe
to

sc
op

ic
 p

or
ts

 in
se

rt
ed

 
at

 a
 m

in
im

um
 o

f 3
 c

m
 fr

om
 th

e 
pl

ac
en

ta
l e

dg
e

Fe
to

sc
op

ic
 p

la
co

de
 d

is
se

ct
io

n,
 c

ol
la

ge
n 

pa
tc

h

N
R 

(s
uc

ce
ss

fu
l 

ca
se

s 
re

po
rt

ed
 

be
tw

ee
n 

14
0 

an
d 

31
5 

m
in

ut
es

)

Be
lfo

rt
 e

t a
l.,

 2
01

7 
[1

8]
22

 (1
2 

ite
ra

tiv
e,

 1
0 

st
an

da
r-

di
ze

d)
25

.0
 ±

 N
R 

(fe
to

sc
op

ic
. 

n 
= 

12
)

25
.4

 ±
 N

R 
(it

er
at

iv
e)

38
.1

 ±
 N

R 
(fe

to
sc

op
ic

)
35

.9
 ±

 (i
te

ra
tiv

e)
La

pa
ro

to
m

ic
A

m
ni

ot
ic

 fl
ui

d 
re

m
ov

al
 a

nd
 u

se
 o

f P
AC

I
Tw

o 
ut

er
in

e 
po

rt
s

Si
ng

le
 la

ye
r M

M
C 

cl
os

ur
e

U
se

 o
f r

el
ax

in
g 

la
te

ra
l s

ki
n 

in
ci

si
on

s 
if 

re
qu

ire
d

St
an

da
rd

iz
ed

 fe
to

-
sc

op
ic

: 2
46

 ±
 N

R
Ite

ra
tiv

e:
 2

67
 ±

 N
R

G
in

é 
et

 a
l.,

 2
01

8 
[3

7]
5

24
.4

  ±
 N

R
34

.1
  ±

 N
R

La
pa

ro
to

m
ic

Tw
o-

la
ye

r M
M

C 
cl

os
ur

e 
(m

yo
fa

sc
ia

l a
nd

 c
ut

an
eo

us
)

16
9.

0 
± 

17
.5

Be
lfo

rt
 e

t a
l.,

 2
02

0 
[2

0]
32

 (s
in

gl
e 

la
ye

r c
lo

su
re

)
18

 (t
hr

ee
-la

ye
r c

lo
su

re
)

25
.0

 ±
 0

.7
 (s

in
gl

e 
la

ye
r 

cl
os

ur
e)

25
.0

 ±
 0

.5
 (t

hr
ee

-la
ye

r 
cl

os
ur

e)

36
.5

 ±
 3

.5
 (s

in
gl

e 
la

ye
r 

cl
os

ur
e)

37
.6

 ±
 3

.0
 (t

hr
ee

-la
ye

r 
cl

os
ur

e)

La
pa

ro
to

m
ic

, u
te

rin
e 

ex
te

rio
riz

at
io

n.
Th

e 
3-

la
ye

r M
M

C 
cl

os
ur

e:
 b

ov
in

e 
co

lla
ge

n 
pa

tc
h,

 m
yo

fa
sc

ia
l 

la
ye

r, 
cu

ta
ne

ou
s 

la
ye

r.

Si
ng

le
 la

ye
r: 

13
2.

1 
± 

50
.4

3-
la

ye
r c

lo
su

re
: 

16
6.

4 
± 

40
.7

La
pa

 P
ed

re
ira

 e
t a

l.,
 2

01
8 

[1
2]

45
 (i

nc
lu

di
ng

 p
at

ie
nt

s 
fr

om
 

CE
CA

M
 tr

ia
l; 

32
 s

in
gl

e,
 1

3 
do

ub
le

 p
at

ch
))

Si
ng

le
 p

at
ch

: 2
6.

7 
± 

1.
03

D
ou

bl
e 

pa
tc

h:
 2

6.
9 

± 
1.

04

Si
ng

le
 p

at
ch

: 3
2.

4 
± 

2.
5

D
ou

bl
e 

pa
tc

h:
 3

3.
7 

± 
2.

6
Pe

rc
ut

an
eo

us
32

 p
at

ie
nt

s u
nd

er
w

en
t a

 si
ng

le
 b

io
ce

llu
lo

se
 p

at
ch

 p
os

iti
on

in
g

13
 p

at
ie

nt
s 

un
de

rw
en

t d
ou

bl
e 

pa
tc

h 
po

si
tio

ni
ng

 (b
io

ce
llu

-
lo

se
 +

 s
ili

co
ne

 a
nd

 d
er

m
al

 m
at

rix
)

Si
ng

le
 p

at
ch

: 1
93

 
± 

N
R

D
ou

bl
e 

pa
tc

h:
 N

R

Ca
rr

ab
ba

 e
t a

l.,
 2

01
9 

[1
1]

5
28

.2
 ±

 0
.4

33
.9

 ±
 3

.6
Pe

rc
ut

an
ou

s 
Se

ld
in

ge
r t

ec
hn

iq
ue

. F
ou

r p
at

ie
nt

s 
w

er
e 

tr
e-

at
ed

 w
ith

 a
 b

io
ce

llu
lo

se
 p

at
ch

; 1
 p

at
ie

nt
 w

ith
 th

e 
2-

la
ye

r 
cl

os
ur

e 
te

ch
ni

qu
e.

20
4 

± 
50

.8

G
es

ta
tio

na
l a

ge
 a

t s
ur

ge
ry

, g
es

ta
tio

na
l a

ge
 a

t d
el

iv
er

y 
an

d 
su

rg
er

y 
tim

e 
va

lu
es

 a
re

 re
po

rt
ed

 a
s 

m
ea

n 
± 

st
an

da
rd

 d
ev

ia
tio

n.
 G

A
: g

es
ta

tio
na

l a
ge

; P
TB

: p
re

te
rm

 b
irt

h;
 p

PR
O

M
: p

re
te

rm
 p

re
m

at
ur

e 
ru

pt
ur

e 
of

 m
em

br
an

es
; V

PS
: v

en
tr

ic
ul

o-
pe

rit
on

ea
l 

sh
un

tin
g;

 E
TV

: e
nd

os
co

pi
c 

th
ird

 v
en

tr
ic

ul
os

to
m

y;
 C

SF
: c

er
eb

ro
sp

in
al

 fl
ui

d;
 C

A
S:

 c
ho

rio
am

ni
ot

ic
 m

em
br

an
e 

se
pa

ra
tio

n;
 S

D
: s

ta
nd

ar
d 

de
vi

at
io

n.



289

Surgical approaches to fetal OSB correction Serena Girardelli, Paolo Ivo Cavoretto, Massimo Origoni, et al.

propriate prenatal investigations and counselling to 
patients with affected fetuses with objective, stan-
dardized and non-directive methodology. This will 
lead to earlier interventions before 20-22 weeks most 
likely with open approaches. On the other side, cases 
with later diagnoses and interventions (after 24-26 
weeks) or maternal morbidity may benefit more of 
less invasive fetoscopic approaches. 
Thus, in the future it is likely that different patients 
may require individualized, diverse surgical ap-
proaches according to their maternal-fetal char-
acteristics, chronic morbidities, anatomy of the 

Table 4. Reported risks of complications in “open technique” studies.
Author, year pPROM 

rate
PTB
(< 34 
wks)

CAS Chorioam-
niositis

Abrup-
tio pla-
centae

Uterine 
scar dehi-
scence

Uterine rup-
ture

Fetal re-
pair dehi-
scence

Perina-
tal mor-
tality

Neonatal 
VPN/ETS 
shunt po-
sitioning

Adzick et al., 2011 46 46 26 3 6 10 NR 13 3 40

Moldenhauer et al. 2015 32 46 23 4 2 8 NR 3.6 6 2.4

Zamlynski et al, 2014 52.2 59.1 17.3 4.3 4.3 10.8 2.2 4.3 27.8

Friszer et al., 2016 (article 
in French)

33.3 33.3 NR NR NR 0 NR NR 0 0

Bennett et al., 2014 22 32.6 0 NR 2.3 7 0 7 2.3 41

Zaretsky et al., 2018 NR 83 41 NR NR 2.3 0 NR NR NR

Moron et al., 2018 26.7 52.1 20.8 3 0.8 3.8 NR 2.5 2.1 NR

Peralta et al., 2020 28.3 28.4 NR 0 5.2 3.5 NR 0 5.3 13.9

Sepulveda et al., 2020 25.4 40 7 1.7 0 1.8 NR 7.2 9 25

Pruthi et al., 2020 15 27 NR NR NR NR NR NR 12 36
Cruz Martinez et al., 2020 
(classic)

53.8 61.5 30.8 7.7 7.7 0 NR NR 23.1 20

Cruz Martinez et al., 2020 
(microneurosurgery)

19 21.4 21.4 4.8 0 0 NR NR 4.8 7.2

Moehrlen et al., 2021 NR 20 15 1.4 0.7 NR 0.7 0.7 0.7 23
All results are given in percentages (%). PTB: preterm birth; pPROM: preterm premature rupture of membranes; VPS: ventriculo-peritoneal shunting; ETV: endoscopic third 
ventriculostomy; CSF: cerebrospinal fluid; CAS: chorioamniotic membrane separation.

Table 5. Reported risks of complications in “fetoscopy” studies.
Author, year pPROM 

rate
PTB
(< 34 
wks)

CAS Chorioam-
niositis

Abrup-
tio pla-
centae

Uterine 
scar dehi-
scence

Uterine 
rupture

Fetal dehi-
scence 
repair

Peri-
natal 
morta-
lity

Neonatal 
VPS/ETV 
shunt posi-
tioning

Kohl et al., 2014; Degenhardt et al., 
2014; Graf et al., 2016

84.3 51 4 4 0 0 NR 21 4 45.3

Belfort et al., 2017 (standard) 33 0 20 0 10 0 NR 20 0 30

Belfort et al., 2017 (iterative) 10 50 45 0 8 0 NR 0 0 75

Giné et al., 2018 60 NR NR 20 0 0 NR 0 0 20

Belfort et al., 2020 (single) 28 25 41 0 6 0 NR 31 0 47
Belfort et al., 2020 (three-layer) 29 24 39 0 0 0 NR 6 6 33

Lapo Pedreira et al., 2018 (single) 84,4 NR NR NR NR NR NR 16 6 43

Lapo Pedreira et al., 2018 (double) 69 NR NR NR NR NR NR 15 0 54

Carrabba et al., 2019 80 40 NR 20 0 0 NR NR 20 60
All results are given in percentages (%). PTB: preterm birth; pPROM: preterm premature rupture of membranes; VPS: ventriculo-peritoneal shunting; ETV: endoscopic third 
ventriculostomy; CSF: cerebrospinal fluid; CAS: chorioamniotic membrane separation.

spinal defect, gestational age at diagnosis and at 
intervention. This speculation needs to be tested 
for confirmation but is highly plausible and well 
aligned with current concepts of personalized-pre-
cision medicine and surgery. 

Strengths and limitations

This study has the strength of summarizing the 
available literature enabling assessment of pros 
and cons of each techniques favoring knowledge 
on this important topic.
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The limits of this study are that it compares out-
comes from different reports with diverse method-
ologies and probably different severity of the un-
derlying fetal malformation. Moreover, it should 
be highlighted that our results are skewed by the 
fact we had a larger group of patients for the “open 
technique” group compared to the “fetoscopic” 
one. These limitations may all affect proportion of 
the described outcomes. 

CONCLUSIONS

Based upon available literature and knowledge we 
cannot establish which technique presents the best 
maternal-fetal results for OSB in-utero correction. At 
present, fetoscopic techniques show minimization 
of maternal complications and open techniques 
have the best fetal and neonatal outcomes. How-
ever, given the advantages that antenatal MMC re-
pair confers to neonatal outcomes, it is dutiful to 
continue investigating the best approach for this 
intervention. It will also be interesting to perform 
analyses once the long term post-natal cognitive 
and functional outcomes are examined. In light of 
the current available literature and our personal 
experience, we feel that in our setting developing 
the mini-hysterotomy technique may be the most 
promising and appropriate route. In fact, at present 
greater neurological benefits achieved with open fe-
tal surgery (which are the primary goal of prenatal 
treatment) are still overtaking maternal benefits of 
fetoscopic techniques. Randomized controlled tri-
als involving standardized techniques are required 
to provide scientific evidence to our impression.
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Case report: incomplete Cauda Equina Syndrome following a caesarean section 
with spinal anaesthesia
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ABSTRACT

Background. The Cauda Equina Syndrome is a condition of severe compression 
or inflammation of the nerves that make up the cauda, that is the anatomical 
structure consisting of the last spinal roots.
Case presentation. On the second day after a caesarean section, a 34-year-old 
woman at her third pregnancy referred urinary retention, dysesthesia in the but-
tock and posterior region of the left thigh; constipation on the fifth day. After 
several clinical examinations, and having excluded the more statistically likely 
aetiologies, an incomplete Cauda Equina Syndrome was diagnosed, caused by 
chemical arachnoiditis from a spinal anaesthesia based on hyperbaric bupiva-
caine. The pathology resolved spontaneously and was not necessary to adopt any 
therapy other than the minimally invasive one. The urological symptoms were 
the first to completely disappear, while constipation resolved a few weeks later. 
Today, only a slight dysesthesia remains in the aforementioned areas.
Conclusions. Spinal anaesthesia still proves to be a safe and absolutely practica-
ble method, even if not totally free of serious risks.

Key words 
Caesarean-section; bupivacaine; spinal-an-
aesthesia; Cauda-Equina syndrome; neuro-
logical-disease; urinary-retention.
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INTRODUCTION

The Cauda Equina Syndrome is a condition of se-
vere compression or inflammation of the nerves 
that make up the cauda, that is the anatomical 
structure consisting of the last spinal roots (L2-S5 
and coccygeal level) [1].

It is characterised by five signs and symptoms, 
not always all present, namely: bilateral neuro-
genic sciatica, a reduction of perineal sensitivity, 
alteration of the bladder function, which can reach 
urinary retention without perception of urination 
stimulus, changes in anal tonality and sexual dys-
function [2].
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The causes, in a healthy patient who undergoes a 
caesarean section, can be varied and all related to 
neuraxial anaesthesia. The most frequent are: an 
epidural haematoma [3-6], a trauma to the inter-
vertebral disc, with leakage of its contents by in-
sertion of the needle [7-9], infections by incorrect 
sterilization of the surgical field or of the instru-
mentation used [10] and a chemical arachnoiditis 
from local anaesthetics [11-14]. In the case analysed 
in this article, the cause is most likely the last of 
those mentioned: a hyperbaric bupivacaine arach-
noiditis administered at a concentration of 0.5%. 
This conclusion was reached through an accurate 
diagnosis of exclusion, which leaves no doubt. This 
is a rather rare occurrence and thus it was difficult 
to identify and manage. What follows is an analy-
sis of the clinical path that led to the exclusion of 
the other causes. The therapeutic measures chosen 
to treat the patient are also described.
Similar complications should not be underestimat-
ed, not only for the direct pathological consequenc-
es, but also for the psycho-emotional impact on the 
puerpera. Women in the post- partum are indeed 
more exposed to depressive manifestations, even 
serious, of mood [15].

CASE PRESENTATION

Anamnesis

The clinical case concerns a 34-year-old patient nev-
er having given natural birth, at her third pregnancy 
but with a previous caesarean section and admitted 
for starting labour at 38+4 weeks of amenorrhoea. 
The patient, 160 cm tall, weighed 65 kg, 13 of which 
gained during pregnancy. Her obstetric anamnesis 
reported a caesarean section in 2010, performed at 
38 weeks of gestation for the foetus in the breach 
position without any prior or posthumous compli-
cations, in subarachonoid spinal anaesthesia.
The obstetric history reported that there was also a 
spontaneous abortion in 2018, at 8 weeks of amen-
orrhoea. On this occasion, clinical investigations 
and revision surgery of the uterine cavity were per-
formed. A control ultrasound scan did not reveal 
any alterations to the bladder and sphincter and the 
uterine-bladder section resulted normal (Figure 1). 
At the time of admission, the patient denied any he-
reditary family pathologies and did not present pa-
thologies to organs or apparatuses. Regular intesti-
nal tract activity, physiological diuresis. The patient 

Figure 1. Ultrasound image of patient’s uterus. 
Ultrasound image of the pelvic area taken a year earlier, after a miscarriage. On this 
occasion, there were no alterations to the bladder and sphincter and the uterine-bladder 
section resulted normal.

denied alcohol abuse, drug use or smoking habits. 
She had never suffered from any neurological, 
motor or urological problems. The last gestation, 
narrated in this case report, had a regular course. 
From the 35th week of gestation, there was only an 
increase in diastolic pressure up to a maximum of 
90 mmHg, though without any need for medical 
therapy as the haemato-chemical and urinary val-
ues were within the limits of the norm.

Anaesthesia and surgical technique

On the day of admission, the woman underwent her 
caesarean section, with a standard procedure and 
without any complications, for a total duration of 70 
minutes. Prior to the surgical procedure a subarach-
noid spinal anaesthesia was performed. With the pa-
tient seated, and after careful skin disinfection with 
10% betadine and a sterile field set-up, local anaes-
thesia was injected with 1% mepivacaine in the L3-
L4 interspace (according to anatomical landmarks), 
after drying the skin region with a sterile gauze.
A subarachnoid block was performed with a 25 G 
needle: single dural puncture, a leakage of limpid 
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liquid was observed and 12 mg of 0.5% hyperbar-
ic bupivacaine 0.5% were injected in the absence of 
evoked paraesthesia or resistance to the injection. 
The patient was placed in a supine position for 10 
minutes and the loss of sensitivity was tested (lev-
el T10). In this wise, the surgical procedure com-
menced with the standard technique and without 
operational complications. The patient left the op-
erating theatre, as usual, with a urinary catheter, 
antibiotics, analgesics and anticoagulants therapies.

Post-surgery time

On the second day, the woman was passing wind, 
therefore the urinary catheter was removed, and 
the intravenous fluid infusion was interrupted 
and replaced with a semi-liquid diet. After around 
three hours, the patient showed no signs of urina-
tion stimulus, the pelvic region appeared globular 
and incompressible. A trans-abdominal bladder ul-
trasound examination was performed, 1100 ml of 
urine were present: the bladder was over-distend-
ed. Temporary catheterisation was performed with 
a gradual and intermittent emptying to avoid va-
gal reactions. In the absence of urination stimulus, 
it was decided to apply a fixed bladder catheter. A 
two-way silicone Foleya device with a diameter of 
14 Charrière was used. The patient began bladder 
gymnastics with intermittent opening of the cath-
eter and took 25 mg deltacortene tablets (1 tablet/
day), as there was the suspicion of possible urethral 
oedema. The woman also complained of dysesthe-
sia in the buttock and at the back of the left thigh as 
early as 5 hours after surgery. During the following 
days, the patient presented constipation. Constipa-
tion also arrived over the following days. The urina-
tion stimulus remained absent during both bladder 
gymnastics and in a further attempt to remove the 
bladder catheter, during which the urinary volume 
was constantly checked echographically to avoid 
further over-distension of the bladder. On the fourth 
day, an additional transvaginal ultrasound was per-
formed, which confirmed a normal uterine invo-
lution and the absence of haematomas interposed 
between the uterus and the bladder. On the fifth 
post-operative day, a routine post- operative x-ray 
of the abdomen and pelvis was performed to verify 
the remote possibility of intestinal obstruction or the 
presence of foreign bodies (radiopaque), which may 
induce a mechanical compression or inflammation, 
although the count of gauzes and instruments on 
the operating table was correct and had not suggest-

ed problems of this kind [16]. The x-ray was neg-
ative. On the sixth day after the caesarean section, 
the symptoms were stable. After attempting a fur-
ther removal of the bladder catheter to control the 
resumption of the urination stimulus, a neurologi-
cal consultation was required. In this specialist vis-
it, the following emerged: absence of central motor 
deficits (exploration in both Mingazzini and Barré 
signs) and segmental motor deficits (radicular), with 
the presence of symmetrically hyperevocable ROTs 
(Osteo-Tendon reflexes). RCP (Cutaneous plantar 
reflex) in bilateral flexion. Left Lasegue sign weakly 
positive after 80° and contralaterally negative. No 
disturbance in balance or coordination. The picture, 
according to the neurologist, was attributable to an 
incomplete inferior cauda equina syndrome (preva-
lent bladder and sensory involvement in the left S1 
region). Abdominal and pelvic magnetic resonance 
imaging (MRI) was required, given the futility of 
carrying out an electromyographic study (EMG) 
with the suspicion of central damage. Lumbosacral 
and dorsal MRIs were initially performed without a 
contrast medium.
In MR only the basic T1 and T2 sequences were 
performed. Nothing significant resulted from this 
investigation: intervertebral disc normally in place, 
vertebral canal of normal width and normal repre-
sentation of the spinal cord and the cauda equina. 
Thus, the presence of haematomas, spinal infarc-
tions, traumas or abscesses was excluded.
The patient underwent a lumbar MRI with and with-
out contrast using a 1.5T General Electric Medical 
System. Sagittal FSE-T2 weighted images (TR 3000; 
TE 114.65), with and without fat- suppression, and 
sagittal and coronal FSE-T1 weighted images (TR 
8.916; TR 340), both before and after contrast admin-
istration (gadoretic acid, 11ml Dotarem, 0.2 ml/kg) 
were employed. This study ruled out the possibili-
ty of spinal epidural haematoma, spinal infarction, 
spinal abscess and disc herniation (Figure 2). Con-
trast enhanced FSE-T1 weighted images showed in-
tense abnormal enhancement of the nerve root from 
the T11-T12 level, without either thickening of the 
nerve roots nor spinal cord abnormalities (Figure 3).
During the hospital stay, haematochemical tests 
were negative for inflammatory processes (nega-
tive leukocytes, negative PCR and PCT) and/or for 
coagulation dyscrasias. The auto-immunity aspect 
was also investigated by researching ANA, ENA, 
SSA, SSB, ANTI-ds DNA, GM1, GD1a, GD1b, as 
suggested by the neurologist. The results of all of 
these haematochemical tests were negative.
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Figure 2. Lumbar spinal cord and nerve roots (Sagittal FSE-T2). 
Sagittal FSE-T2 weighted images of the lumbar spine, without (a) and with fat-suppres-
sion (b), showed regular morphology of the spinal cord and the nerve roots ruling out 
the possibility of spinal epidural haematoma, spinal infarction, spinal abscess and disc 
herniation. Images also showed the post-partum uterus.

Figure 3. Intense abnormal enhancement of the cauda equina (coronal 
FSE-T1). 
Contrast enhanced coronal FSE-T1 weighted image (b) showed intense abnormal en-
hancement of the cauda equina in comparison with coronal FSE-T1 weighted image 
without contrast enhancement (a).

Although the patient presented a minimal bladder 
sensitivity and a slight urination stimulus desire 
towards the twelfth day, she was unable to emp-
ty her bladder with spontaneous urination. High 
bladder residues > 450 ml were registered by trans-
abdominal ultrasound (Figure 4).
On the fifteenth day the urodynamic examination 
was performed. The maximum functional capaci-
ty was 246 ml, reduced uroflowmetry values, post 
urination residue 246 ml in the absence of genital 
prolapse. In evidence, therefore, a stable cystometro-
gram, increased bladder sensitivity, reduced capac-
ity and normal compliance. During the patient’s 
attempts to urinate, no valid contraction of the de-
trusor muscle was detected. Urination did not occur 
even with the use of the abdominal press (Figure 5).
The urologist decided to reposition the bladder cath-
eter, scheduling a control after one month. In the 
absence of any resumption of the urinary flow, the 
patient would have started intermittent self- cathe-
terization in anticipation of implanting a sacral neu-
romodulator if the condition persisted for a further 
3-4 months. The patient was discharged to home con-
finement with a bladder catheter until the urological 
check-up the following month, with martial therapy 
and with medical therapy of 1 mg of betamethasone 
tablets (2 tablets/day). Ten days later, after a check-
up at our department, post- urination self-catheter-
ization began to resume the stimulus, even with the 

Figure 4. High urine residue volume (transabdominal ultrasound). 
High urine residue in the absence of a spontaneous urinary flow, even with a slight stim-
ulus to urinate. This image represents the situation two weeks after caesarean section 
(transabdominal ultrasound).

presence of urination residues > 150 ml. One month 
after discharge, no significant improvements were 
noted at the urological examination, and it was de-
cided to continue prescribing intermittent self-cath-
eterizations and to carry out an additional control 
30 days later. At this visit, the patient reported that 
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she needed self-catheterization only for two weeks 
following the previous visit, progressively moving 
from using it from twice to once per day. Further-
more, post urination residue volume measurements 
were never greater than at 150 ml. During the ultra-
sound there was, after a spontaneous urination of 
279 ml, a residue of only 20 cc.
For this reason, it was understood that the patient 
had a fully recovered bladder function. However, 
slight skin paraesthesia and slight constipation re-
mained, so she was invited to subsequent checks 
and a dietary control for the remaining problems 
of defecation and constipation.
Today, the patient has spontaneously and com-
pletely recovered from the urinary and defecating 
disorders; only slight dysesthesia remains in the 
posterior region of the left thigh. The bladder re-
covery required, therefore, about 10 weeks. The al-
vus returned to being regular after about 14 weeks 
and the dysesthesia had constant and progressive 
improvement, with complete resolution only in 
the gluteal region (after a total period of 22 weeks). 
The patient has currently no sacral biofeedback 
device implanted and is taking a supplement with 
alpha-lipoic acid, acetyl L-carnitine and coenzyme 
Q10. An MRI control scan was not performed.

DISCUSSION

Post-partum urinary retention, also known as puer-
peral urinary retention, is a condition that is quite 
frequently brought to the attention of the gynaecol-
ogist or midwife. According to Kermans et al. [17], 

the prevalence of urinary retention after a caesare-
an section compared to that following vaginal de-
livery is 3.2% for caesarean and 2.1% for vaginal de-
livery. Due to scanty data present in the literature, it 
is not certain whether a caesarean section could be 
considered a higher risk factor for urinary retention 
or not. In the study referred to, post-partum uri-
nary retention is defined as the difficulty in sponta-
neous urination for six hours after vaginal delivery, 
or six hours after the removal of the Foley catheter 
after a caesarean section (the catheter is removed 24 
hours after surgery), measuring, with ultrasound 
techniques or with bladder emptying by catheter-
ization, a post urinary residue > 150 ml. On the oth-
er hand, it is assumed that the risk associated with 
a caesarean delivery is higher than that related to 
natural childbirth for the following reasons:
• the indications leading to the intervention con-

stitute a risk factor for post-partum urinary re-
tention (for example prolonged labour, difficult 
birth, positive anamnesis for multiple caesarean 
sections with bladder adhesions to the lower 
segment of the uterus);

• the incision itself causes oedema and ecchymo-
sis of the bladder in the uterovesical area, more-
over there is a prevalence of accidental cystosto-
my, which varies between 0.14 and 0.31%;

• postoperative immobility, pain caused by the 
wound and lack of privacy can add to the other 
risk factors;

• the adverse effects of spinal anaesthesia, due to 
both its implementation and the drugs used [18].

At the same time, as the state of urinary retention 
of our patient was detected, neurological symp-

Figure 5. Cystometrogram. 
Cystometrogram of the patient about two weeks after caesarean section. Clear use of the abdominal press with hypovalid detrusor activity. Increased bladder sensitivity with early onset 
of urination urgency. Absence of spontaneous urination.
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toms were observed, such as dysesthesia of the left 
lower limb and ipsilateral buttock and alteration of 
the rhythm of the alvus, regular until then. These 
symptoms led us to believe that the pathogenesis 
could be more at the level of the nervous system 
than at the visceral level. As a result, it was sus-
pected that the nerve fibres of the cauda equina 
were involved. The cauda equina syndrome is a 
condition that can already be diagnosed on a clin-
ical basis, second-level investigations are more 
than anything used to manage the pathology. It is 
characterised by five signs and symptoms, not al-
ways all present, namely: bilateral neurogenic sci-
atica, a reduction of perineal sensitivity, alteration 
of the bladder function, which can reach urinary 
retention with no perception of urination stimulus, 
changes in anal tonality and sexual dysfunction.
In a study conducted by Todd and Dickson [19], the cau-
da equina syndrome (CES) is divided into four groups:
• CESC (complete): total loss of cauda equina 

functionality, absence of perineal sensitivity, 
loss of anal tone, bladder and rectal paralysis;

• CESS (suspected): with bilateral radiculopathy;
• CESI (incomplete): with urinary difficulties of 

neurological origin, loss of urination stimulus, 
reduced flow and emptying of the bladder with 
use of the abdominal press;

• CESR (with retention): it can be an incomplete 
evolution in which there is complete deteriora-
tion of the nerve fibres, leading to urinary re-
tention devoid of stimuli or a feeling of bladder 
distension with paradoxical neglect.

According to this classification, we can assert that 
the patient who came under our observation suf-
fered from incomplete cauda equina syndrome.
In our case, it is probably attributable to the an-
aesthesiologic manoeuvres, the only ones which 
manipulated the vertebral column and the spinal 
cord. The possible aetiologies of CESI are: epidur-
al haematoma, rupture of an epidural abscess, in-
fectious causes, direct or indirect trauma from in-
serting the needle for spinal anaesthesia, chemical 
arachnoiditis from local anaesthetics, detergents, 
antiseptics or other substances accidentally intro-
duced in the spinal canal [11]. The hypothesis of 
chemical arachnoiditis, by exclusion, represents 
the most probable cause of our clinical case. MRI 
with gadolinium has actually demonstrated an in-
flammatory state of the cauda equina. Contrast-en-
hanced lumbar MRI showed intense abnormal en-
hancement of the cauda equina.

With the passing of time, scientific literature has 
been enriched with cases reporting the occurrence 
of cauda equina syndrome following the adminis-
tration of bupivacaine, with permanent or, more 
often, temporary effects [20-29]. It has been shown 
that spinal anaesthesia does not have significant 
advantages over general anaesthesia, albeit in the 
context of laparoscopic gynaecological surgery 
[30]. In the obstetric field, however, the systemic 
diffusion of the anaesthetic allows it to reach the 
foetus through the placenta. For these very rea-
sons, spinal anaesthesia is the preferred choice.
In vitro and animal studies confirm the potential neu-
rotoxicity of local anaesthetic drugs [11, 14, 31-36]. 
The toxicity mechanism seems to be mediated by the 
release of glutamate in the cephalorachidine fluid, 
which does not reach significantly different concen-
trations between the various local anaesthetics, al-
though they have different harmful effects. All studies 
agree in identifying lidocaine as the most neurotoxic 
substance; ropivacaine, on the other hand, as the saf-
est [37, 38]. It is estimated that neurotoxicity does not 
normally occur before the application of twice greater 
than normal medical use doses of lidocaine and four 
times greater of tetracaine, bupivacaine and eropiva-
caine. The detectable histopathological damage to the 
cauda equina corresponds to axonal degeneration, ar-
eas of central necrosis within the spinal cord and sub-
pial vacuolization. The extent of these lesions is not 
related, however, to the functional damage [39].
In another study, bupivacaine produced significant 
cell death in rats at low concentrations but in the 
event of prolonged exposure (100 μM or 0.003%). 
Prolonged extraneural exposure of rat sciatic 
nerves to bupivacaine also caused significant de-
myelination and infiltration of nerves with inflam-
matory cells [40, 41]. This shows that bupivacaine 
can have harmful effects even at low concentra-
tions in the case of increased exposure time.
In chemical arachnoiditis, the quantity of aspirated 
cephalorachid fluid and the spatial distribution of 
the anaesthetic can also play a determining role in 
the induction of harmful effects [24].
The use of peripheral perimedullary analgesic 
techniques is a reality that the gynaecologist is in-
creasingly facing. It is therefore important that they 
know and recognize any, albeit very rare, side effect 
of these techniques. The search for the reduction of 
labour pain and of its duration [42] is a strongly felt 
need. In the delivery room it is now common to use 
bupivacaine even for epidural anaesthesia. In 2015 
Burgio et al. confirmed that epidural anaesthesia 
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during labour does not even increase the risk of 
post-partum urinary incontinence [43]. It is essen-
tial to encourage their use in cases where labour is 
an unpleasant experience (epidural anaesthesia) or 
in situations where it is necessary to resort to cae-
sarean section (spinal anaesthesia).
In our case, the improvement occurred after about 
8-10 weeks. Minimally invasive treatment or inter-
mittent catheterization was sufficient. Adopting this 
regime of waiting, we avoided neuromodulation neu-
rosurgery, a solution that would have been considered 
around the sixth month of non-regressive symptoms.
Our case teaches that it is important to make pa-
tients aware, at the time of informed consent, of the 
existence of this complication, which is completely 
independent of the doctor’s intervention and un-
predictable, being a purely subjective and random 
reaction to local anaesthetics causing impaired peri-
neural permeability and oedema of nerve fibres. 
Moreover, careful observation by obstetricians and 
gynaecologists of post-anaesthesia neurological 
symptoms is necessary, since they too often focus 
on mere obstetric-gynaecological controls.

CONCLUSIONS

It is worth underlining that neurotoxicity from 
local anaesthetics is an unusual, potentially re-
versible condition: therefore, spinal anaesthesia 
still proves to be a safe and absolutely practicable 
method, even if not totally free of serious risks. 
The real data can differ a lot from the statistical 
data, which, due to the scarcity of relevant studies, 
are not particularly significant from a probability 
viewpoint and in the definition of a prognosis and 
a standardized therapeutic path to follow.
The decisions concerning long-term follow-up are, 
therefore, placed in the hands of the curing physi-
cian. Together with the patient, they will have to 
decide which is the most suitable position to adopt 
following the “golden rule”: effectiveness, necessi-
ty and least invasiveness possible.
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ABSTRACT

Objective. Hysteroscopy is a minimally invasive endoscopic surgical procedure 
recognized as a “gold standard” for the evaluation of the uterine cavity, for both 
diagnostic and therapeutic purposes. The possibility of performing hysteroscopy 
on an outpatient basis strictly depends on the patient’s good compliance, which 
is a key prerequisite. 
Materials and Methods. Various methods of analgesia are reported in the Lit-
erature, one of them is vocal distraction. Occupying the mind with a distracting 
activity reduces pain sensations, not just by psychological conditioning. 
Results. Among patients who experienced verbal distraction analgesia, only 16% 
of them reported a high level of pain perception (VAS score > 4), while among 
untreated patients the percentage was 70%, 16% of which presented values with-
in tolerable limits. 
Conclusions. Vocal distraction is thus an effective and easy-to-use analgesic 
method.
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INTRODUCTION

Hysteroscopy is a minimally invasive endoscop-
ic surgical procedure recognized as a “gold stan-
dard” for the evaluation of the uterine cavity, for 
both diagnostic and therapeutic purposes [1-3].

Technical advances have focused mainly on min-
iaturizing the instruments to perform operative 
procedures and to reduce classic patient discom-
fort resulting from cervical canal dilatation and 
anaesthesia [2]. During office hysteroscopy, for ex-
ample, it is now possible to enucleate submucosal 
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myomas without a significant worsening of the pa-
tients’ pain perception [4]. The same applies to the 
diode laser metroplasty for the treatment of septate 
uteri [5].
The spread of office hysteroscopy has been made 
possible thanks to various innovations that have 
marked fundamental moments in the evolution of 
the method: the technological improvement of in-
struments, the use of the physiological solution as 
a means of relaxation, the spread of the “no-touch” 
technique (vaginoscopy approach), the diffusion 
of bipolar technology, the introduction on the mar-
ket of a dedicated electrosurgical system for hys-
teroscopy (Versapoint) and the spread of the “see 
& treat” philosophy (union of the diagnostic phase 
with the operational one) [6, 7].
The office hysteroscopy showed diagnostic accura-
cy comparable to that of hysteroscopy performed 
under general and/or loco-regional anaesthesia. 
At the same time, it has undoubted advantages: 
absence of anaesthetic risk, immediate return of 
patients to daily and working activities, improve-
ment of the cost-benefit ratio.
However, the possibility of performing hysterosco-
py on an outpatient basis strictly depends on the 
patient’s good compliance, which is a key prerequi-
site. Currently, modern hysteroscopy aims to make 
a correct diagnosis causing the minimum possible 
discomfort. Pain represents the main limitation to 
the outpatient execution of this investigation.
The sensory innervation of the uterus starts from the 
myometrium, while the endometrium and any oth-
er fibrous tissue are not sensitive, so that working 
on them does not generate pain. In these anatomi-
cal characteristics of the uterus lies the rationale for 
performing operative procedures on an outpatient 
basis without the use of analgesia or anaesthesia. 
Pain during hysteroscopy is primarily due to the in-
troduction and passage of the hysteroscope through 
the cervical canal, contractile activity of the myome-
trium caused by distension of the uterine cavity and 
direct stimulation of the uterine walls when they 
come into contact with the instrument.
Furthermore, numerous studies show that a fun-
damental role in the level of pain perceived by pa-
tients is determined by their state of anxiety [8-11]. 
Distraction Analgesia is based on this assumption: 
deviation of attention is commonly used to control 
pain. It is characterized by a redirection of atten-
tion away from the negative/adverse experience 
in progress and by committing cognitive faculties 
to other activities. Occupying the mind with a dis-

tracting activity reduces pain sensations, not just 
on a psychological level. Distraction inhibits the 
response to painful signals by altering the produc-
tion of endorphins [12]. Various methods of dis-
traction are reported in the literature, both passive 
and active: deep breathing, listening to relaxing 
music and/or environmental sounds that evoke 
pleasant sensations, visual distraction, hypnosis, 
cognitive distraction (performing mathematical 
calculations and/or mnemonic efforts, etc.), “ther-
apeutic touch”, vocal analgesia, etc. [13-18]. Sever-
al factors can, in fact, affect the perception of pain. 
Even waiting room time has been shown to play a 
role in this regard [19]. Acting on these elements, 
therefore, makes the diagnostic examination more 
tolerable.
The study aimed to investigate whether Vocal Dis-
traction Analgesia may have an impact on the pain 
perceived by patients undergoing hysteroscopy.

MATERIALS AND METHODS

This was a randomized controlled study approved 
by Local Ethics Committee (N. 4702013) on pa-
tients that consecutively underwent office hys-
teroscopy at the Obstetrics and Gynaecology Unit 
of the San Salvatore Hospital of L’Aquila, Italy. The 
patients included in the study group entered the 
hysteroscopy clinic because they had to undergo 
hysteroscopy due to clinical indications, in accor-
dance with valid and current scientific guidelines 
and in compliance with medical ethics.
Written informed consent was obtained from all 
subjects. All participants fulfilled the following in-
clusion criteria: 
• 18-50 years old. 
• Regular menses.
• Multiparous women. 
• 19 ≤ BMI ≤ 24.
• Waiting time for exam < 90 minutes.

Patients with the following criteria were excluded:
• Nulliparous women.
• Postmenopausal women.
• Previous caesarean section.
• Previous abortions.
• Women who had delivery in the past 6 months.
• Women on drug therapy for anxiety and/or de-

pressive states.
• Women who had taken an analgesic in the 24 

hours before hysteroscopy.
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• Women who were on drugs and/or abused al-
cohol.

• Women with a positive gynaecological history 
of Chronic Pelvic Pain, vaginismus or dyspa-
reunia.

Women who had given birth less than 6 months 
were also excluded to avoid the possible undiag-
nosed presence of post-partum depression, which 
would have amplified the sensation of pain [20].
The patients’ demographic information and clinical 
histories were collected using data collection forms 
designed for the study. As an example, the informa-
tion recorded included age and starting anxiety state.
Patients were randomized into two groups: the 
experimental group treated with vocal distrac-
tion analgesia and the control group. The same 
medical practitioner performed all hysteroscopies 
through a vaginal approach using a Storz Bettoc-
chi hysteroscope (5 mm): 2.9 mm Hamou rod lens, 
forward-oblique telescope 30°, continuous flow 
sheath and working channel. The hysteroscopies 
were performed in a dedicated ambulatory room. 
Before starting the hysteroscopy and during its ex-
ecution, a properly trained nurse performed Vocal 
Analgesia on all patients: an uninterrupted verbal 
communication on topics of interest to the patient. 
At the end of the examination, the patients were 
given a VAS (Visual Analog Scale) for pain assess-
ment during hysteroscopy. The primary aim of our 
study was to compare pain between patients un-
dergoing office hysteroscopy, those treated with 
vocal distraction analgesia being part of the exper-

imental group and those treated without vocal dis-
traction analgesia belonging to the control group.
The secondary aim was to assess if age, starting 
anxiety and distraction analgesia were factors as-
sociated to pain (VAS score > 4). The study was de-
signed to have 80% power to detect an effect size 
d = 0.6 for pain on the visual analog scale, with 
2-sided alpha levels of 0.05. Considering a sam-
ple size calculation for independent groups, we 
estimated a sample size of 45 participants in each 
group. Considering a drop out of 10%, we enrolled 
50 subjects in each group.
The Shapiro test was used to investigate normality 
for the continuous variables, while the Student’s 
t-test was used to compare pain scores between 
groups controlling for the equality of standard de-
viations (Levene’s test statistic). When appropri-
ate, the Chi-square test or the Fisher exact test were 
used to compare proportions.
The VAS score was dichotomized in the pain vari-
able (yes if VAS score > 4/no if VAS score ≤ 4).
Univariable and multivariable logistic regression 
analyses were run to evaluate the association be-
tween pain (yes/no) as dependent variable and 
distraction analgesia (yes/no), spontaneous de-
livery > 1 (yes/no) as independent factors. Unad-
justed (OR) and adjusted odds ratio (ORadj) were 
reported with 95% Confidence Interval (95%CI). 
All statistical analyses were performed using STA-
TA MP/14 software, setting alpha level to 0.05 and 
including all randomized patients, in accordance 
with the Consolidated Standards of Reporting Tri-
als Statement (Figure 1).

Figure 1. Flow chart diagram, study population.
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RESULTS

One hundred patients were recruited, fifty were 
treated with vocal distraction analgesia and fifty 
were allocated in the control group.
The mean age was 46 years (± 5.5), the mean STAY 
score was 42.72 (± 4.5) and 85 patients reported 
more than 1 spontaneous delivery: 42 (49%) of 
them were treated with vocal distraction analgesia.
The mean pain score perceived by women from 
the experimental group was 2.6 (± 1.8), significant-
ly different from that perceived by patients from 
the control group, that reported an approximately 
double VAS value (4.1 (± 2.5), t-test = t = 3.231, p = 
0.0017) (Figure 2).
The analysis of dichotomized pain (yes/no) if VAS 
score > 4 showed that only the vocal distraction an-
algesia was associated with pain and it was a signif-

icant protective factor for pain (OR = 0.33; 95%CI: 
0.12-0.80). Among patients who experienced verbal 
distraction analgesia, 8/50 patients (16%) report-
ed a high level of pain perception (VAS score > 4), 
while among patients not treated, the percentage 
was 70% (19/50) and 8 patients (16%) presented 
values at the limits of tolerability (7 patients with 
VAS score = 8 and one with VAS score = 9).
Only 3 women who experienced more than 1 spon-
taneous delivery reported pain and it seemed to be 
a protective factor by pain (OR = 0.41), but it was 
not as significant as the other investigated factors 
(Table 1). 
Multivariable analysis confirmed this result, and 
the vocal distraction analgesia controlling for all 
other investigated factors was a protective factor 
for the perception of pain in women undergoing 
office hysteroscopy (ORadj = 0.30; 95%CI: 0.11-0.78). 

Figure 2. Pain comparison between experimental group vs control group.

Table 1. Univariate logistic regression analysis. The population analyzed was homogeneous in its initial characteristics. Instead, the two groups differed in 
vocal distraction result. Among patients who experienced verbal distraction analgesia, 8/50 patients (16%) reported a high level of pain perception (VAS score > 
4) while among patients not treated, the percentage was 70% (19/50).

Pain

No (VAS ≤ 4)
N = 73

 (95%CI: 63%-81%)

Yes (VAS > 4)
N = 27

 (95%CI: 19%-37%)

Variables Mean (ds) or n (%) Mean (ds) or n (%) p* OR 95%CI

Age 46.4 (5.8) 46.6 (4.2) 0.643 1.0 0.93-1.09

Anxiety (STAY- score) 42.64 (4.6) 42.8 (4.46) 0.8605 1.0 0.94-1.14

Vocal distraction analgesia no
yes

31 (42%)
42 (58%)

19 (70%)
8 (30%)

0.013** 1
0.33 0.12-0.80

Spontaneous delivery > 1 no
yes

61 (84%)
12 (16%)

24 (89%)
3 (11%)

0.753** 1
0.41 0.16- -1.03

*t-student test; **chi-square test.

Pa
in

 (V
A

S 
sc

or
e)

0
4

2
6

8
10

Control Group

t-test = 3.231; p = 0.0017

Experimental Group



Ital J Gynaecol Obstet 2022, 34, N.4

306

Vocal distraction and pain reduction

DISCUSSION

The study aimed to investigate the pain perceived 
by women undergoing office hysteroscopy by com-
paring those treated with vocal distraction analge-
sia with the untreated ones (control group). With 
respect to the primary outcome, we found that the 
women treated with vocal distraction analgesia 
reported a mean score of pain (VAS score) statis-
tically lower than the control group that reported 
an approximately double VAS score (2.6 vs 4.1; p = 
0.0017).
BMI and waiting time were considered among in-
clusion criteria and their possible impact on the 
outcome of the study could be excluded [19, 21, 22].
In selecting the study population, it was decided 
to evaluate multiparous women for the lower inci-
dence of cervical canal stenosis. Furthermore, nul-
liparous women have a greater perception of pain, 
and this would have distorted the statistical eval-
uation [23, 24]. We excluded menopausal women 
for the same reason [25-27], although some studies 
do not consider this state as a predisposing con-
dition for increased pain perception [28]. Consid-
ering the results of Cicinelli’s review, we also ex-
cluded women with a previous caesarean section 
[27]. These choices resulted in a narrow selection 
of the study population, but ensured the exclu-
sion of confounding anamnestic factors, ultimately 
strengthening the reliability of our conclusions.
A study in Kenya of 1000 women has demonstrat-
ed the effectiveness of vocal distraction as a meth-
od for reducing the perception of pain in the in-
ability to use anaesthetic drugs [29]. In this study, 
women were divided into two groups: in one they 
were subjected to local anaesthesia and vocal dis-
traction during the tying of the salpinges with a 
mini-laparotomy technique without the use of opi-
oid analgesics, while in the control group the latter 
was administered.
The processing of the data showed a statistically 
significant difference in the perception of postop-
erative pain between the two groups, with a great-
er state of well-being among the women who had 
not obtained opioid analgesics. In the end, there 
were no significant intraoperative differences be-
tween the two groups in pain perception. Our uni-
variate analysis revealed that the vocal distraction 
analgesia was significantly associated with pain 
(VAS score > 4): women treated with the vocal dis-
traction analgesia had a low risk of pain perception 
OR = 0.33; 95%CI: 0.12-0.80.

Spontaneous delivery > 1 could be a protective fac-
tor, but it was not significant (OR = 0.41; 95%CI: 
0.16-1.0.3). 
The multivariable analysis confirmed that the vo-
cal distraction analgesia was a protective factor for 
pain (VAS > 4) (ORadj = 0.30; 95%CI: 0.11-0.78) and 
the other investigated factors resulted not signifi-
cantly related to pain.
This result agrees with the study carried out in 
Kenya [29], in which the majority of respondents 
were over 30 (78%), married (96%) with 3 or more 
children (99%).
We can define the reported results as reliable and 
non-operator dependent, because the hysterosco-
py was always performed by the same physician 
of the team, minimizing evaluation errors for dif-
ferent procedural approaches.
In evaluating the perception of pain, we could 
have considered the size of the lesions found, that 
may affect the success and perception of the exam. 
Previous studies have shown, however, that the 
volume of the lesions is not influential [2].
It would be interesting to evaluate other secondary 
aims in future studies, such as whether or not exe-
cuting a biopsy and the perception of pain related 
to any diagnostic suspicion reported by the doctor 
to the patient at the end of the hysteroscopy. 
By investigating the effectiveness of vocal distrac-
tion, it might be interesting to evaluate its effects in 
operative hysteroscopy with respect to the instru-
mentation used (hysteroscope diameter) and the 
procedures performed during the examination (bi-
opsy, polypectomy, etc.). Instruments such as the 
intrauterine morcellator, in fact, could deflect the 
patient’s attention from the distracting operator. 
This study highlighted the irrefutable effectiveness 
of the vocal distraction by selecting patients with-
out confounding anamnestic elements (e.g., nul-
liparous or menopausal women). From this base, 
a future goal will be to extend the study to a more 
varied sample of patients.

CONCLUSIONS

Healthcare professionals are often confronted with 
pain, and they can be a source of pain or relief 
themselves. Proper pain management is essential 
for establishing a good relationship of trust be-
tween operator and patient and therefore good 
patient compliance in the diagnostic-therapeutic 
process. The office hysteroscopy can cause anxiety 
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in patients by significantly reducing the tolerance 
to the exam. By acting on the factors that generate 
anxiety, it is possible to obtain better compliance by 
increasing the diagnostic and therapeutic poten-
tial of the procedure. Clear pre-exam explanations 
may predispose the patient to a less traumatiz-
ing experience. From the study, Vocal Distraction 
proves to be a powerful weapon against fear and 
pain in women. 
It is important that doctors make an effort to talk to 
their patients and spend time with them. A greater 
relationship of trust is considered the prime gateway 
to more effective and satisfying clinical and diagnos-
tic results [30]. The ever more evident introduction of 
telemedicine in clinical practice leads to new ways in 
which doctor and patient relate to one another. More-
over, it is important to find evidence of how this rela-
tionship affects the quality of health care [31].
There is a risk of identifying the patient with their 
illness or symptom, thus neglecting the individual 
as a person. It is not only important to know how 
to speak, but it is also essential to have the ability to 
listen to create empathy and acceptance. We could 
talk about “narrative Medicine”, considering the 
complexity of the doctor-patient interaction and 
the background associated with it. Dialogue, as in 
our scientific study, even becomes an instrument 
of treatment.
Our study accurately highlights this aspect, en-
hancing the importance of the empathic relation-
ship between doctors and patients.
The execution of an office hysteroscopy avoids the 
risks associated with anaesthesia and allows a re-
duction in healthcare costs.
When the gynaecologist is able to establish a dia-
logue with the patient by diverting her attention 
from the procedure in progress through active dis-
traction, it will be plausible to wait for a reduction 
in anxiety and the possibility of completing the 
endoscopic examination, causing minimal discom-
fort and therefore greater patient satisfaction. 
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ABSTRACT

Background. Early-onset foetal growth restriction is a critical condition of the preg-
nancy and the follow up and the best timing for the delivery could be challenging.
Case presentation. We present the case of a 38-year older woman, pregnant at 
27 weeks+3 days of gestation, admitted to Obstetrics and Gynecology Unit com-
plaining of lower limb oedema and hypertensive peak; after ultrasound assess-
ment, we diagnosed early-onset foetal growth restriction with preeclampsia. We 
commenced a follow up with ultrasound doppler evaluation and computerized 
cardiotocography.
At the 31+5 of gestation, the maternal conditions worsened suddenly, and a cae-
sarean section was carried out. The female newborn needed primary resuscitation, 
but she breathed ambient air spontaneously from the second day of life. 
Conclusions. The present study revealed that an optimal monitoring and timing 
of delivery remain crucial in the management of early-onset foetal growth restric-
tion, to find the best balance between prolonging pregnancy and preventing mor-
tality/morbidity.
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INTRODUCTION

Fetal growth restriction (FGR), also called intrauter-
ine growth restriction, describes a pregnancy condi-
tion in which the fetus does not achieve its potential 

growth because of an unfavorable intrauterine envi-
ronment – above all, placental insufficiency [1]. Fe-
tuses with FGR present an increased risk of perinatal 
morbidity, neurological and cognitive impairment, 
and academic and social performance decrements. 
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days of gestation, presented to our Obstetrics and 
Gynecology Unit of “Villa Sofia Cervello” Hos-
pital, Palermo (Italy), complaining of lower limb 
oedema and hypertensive peak (160/110 mmHg). 
The patient had no pertinent past medical or sur-
gical history. She performed the first trimester 
screening for trisomies that came back low risk, 
and the anomaly scan did not reveal any obvious 
fetal defect. She was not a smoker, and no antibody 
seroconversion was detected for Toxoplasma gondii, 
Rubella, Cytomegalovirus and Herpes simplex virus 
types 1 and 2.
Her previous pregnancy had no complications 
with vaginal delivery in 2015, and the baby born 
was 3700 g. The local obstetric finding was nega-
tive, and the cervical exam was 1/0/-3 (respective-
ly dilatation, effacement, and station). The patient 
was informed of all procedures she was to sustain; 
she signed an informed consent allowing data 
collection for research purposes. The Institutional 
Review Board approved the study; informed con-
sent was obtained in accordance with Declaration 
of Helsinki. This case is in accordance with the 
Consensus-based Clinical Case Reporting Guide-
line Development (http://www.equator-network.
org/) [13].

Management and follow up

Therefore, we administered 20 mg of nifedipine 
for the high blood pressure and started the pro-
phylaxis for respiratory distress syndrome with 
two injections of 12 mg betamethasone intramus-
cularly 24 hours apart. The ultrasound assessment 
showed abdominal circumference (AC) and the es-
timated fetal weight < 5th centile; umbilical artery 
(UA) doppler assessment presented the absence 
of end-diastolic flow (AEDF), while the ductus 
venosus (DV) doppler was within normal limits; 
computerized cardiotocography (cCTG) and am-
niotic fluid were normal. Therefore, we diagnosed 
an early-onset FGR complicated by preeclampsia. 
The 24-hour urine collection showed 6.4 g protein-
uria/24 hours, associated with increased lactate de-
hydrogenase value (297 mg/dl). Foetal ultrasound 
was performed daily by a skilled operator (with 
systematic evaluation of UA doppler, DV doppler, 
amniotic fluid), and cCTGs with foetal movements 
were evaluated at least three times/day. Patient 
monitoring maintained normal values. Due to hy-
pertensive instability, several variations of therapy 
were performed over time, as follows: nifedipine 

Moreover, these outcomes are strongly associated 
with gestational age at birth [2-6]. Determining foe-
tal biological growth “potential” is complex and, 
consequently, a unanimous consent regarding prop-
er management could be challenging. 
For a long time, the terminology and definitions on 
this topic were imprecise and not shared. Today, 
FGR is usually diagnosed as fetal size or abdomi-
nal circumference below the lower threshold (10th, 
5th or 3rd) [1]. FGR could be divided into asymmetric 
and symmetric types based on whether the growth 
restriction is limited to the abdomen or involves 
other structures such as the head. Moreover, FGR 
should be differentiated from a fetus “small for 
gestational age” (SGA), defined as a birth weight 
less than the 10th centile from a population-based 
reference but with no abnormal growth kinetic: it 
is considered constitutionally small but not associ-
ated to an increased risk in perinatal outcomes [7].
The different entities of FGR have been recognized 
according to the gestational age. Early FGR rep-
resents 20-30% of all FGR developed before 30-32 
weeks and is associated with early preeclampsia 
(PE) in up to 50% of cases and increased perina-
tal morbidity [8-10]. In addition, it is known that a 
critical sign for this type of FGR is the change in the 
umbilical artery due to placenta dysfunction. 
Late FGR is characterized by a milder degree of 
placental dysfunction and is less likely to be asso-
ciated with preeclampsia, and changes in umbilical 
artery Doppler are less common [1].
Currently, there the causes of abnormal placentation 
are still unknown, but two molecules have been rec-
ognized to have a significant impact on the ischaemia 
process: sFLT1 (soluble fms-like tyrosine kinase 1) 
and endoglin (soluble TGF-β co-receptor) [11, 12].
Therefore, chronic ischaemia could lead to a low 
weight placenta with a narrow umbilical cord [11].
However, the challenge for obstetricians is finding the 
best balance between minimizing foetal injury and the 
risks of iatrogenic preterm delivery. Given the above, 
we aim to present the case of an early onset FGR com-
plicated by preeclampsia and our management from 
the admission to the hospital to the delivery.

CASE PRESENTATION

Patient features

A 38-year old Caucasian woman, G2P1, sponta-
neous conception, pregnant at 27 weeks and three 

http://www.equator-network.org
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20 mg - 2/daily (at 27+3 weeks), nifedipine 20 mg - 
3/daily (at 28+1 weeks); nifedipine 20 mg - 3/daily 
+ labetalol 100 mg (28+4 weeks), nifedipine 20 mg - 
2/daily + labetalol 100 mg - 2/daily (29+0 weeks). 
At the 31+5 weeks of gestation, the maternal condi-
tions worsened suddenly, exhibiting hypertensive 
peak, headache, blurred vision and epigastric pain; 
although blood tests, cCTG and ductus venosus 
waveform were still regular, the neuroprotection 
with magnesium sulfate according to the protocol 
was performed. Then, the caesarean section was 
carried out.

Maternal and fetal outcome

The newborn was a 1070 g girl, APGAR score was 
8-9. The newborn required primary resuscitation, 
up to continuous positive airway pressure breath-
ing with a positive end-expiratory pressure of 6 cm-
H2O and a FiO2 of 24%; from the second day of life, 
the baby established spontaneous regular breathing. 
Therefore, the baby was discharged after 34 days.

After the caesarean section, maternal symptoms im-
proved, and the mother was discharged after four 
days of hospitalization. Pathological examination of 
the placenta presented pathognomonic histological 
aspects of preeclampsia as decidual vasculopathy 
and thrombosis, cause of an incomplete invasion of 
the trophoblast into maternal tissues (Figure 1). 

DISCUSSION

Here we presented a challenging case of early-on-
set FGR complicated by preeclampsia and handled 
with attending management until the mother’s 
condition worsened and required delivery by ce-
sarean section. PE is considered one of the leading 
causes of maternal and perinatal morbidity and 
mortality, especially when the condition appears 
before 34 weeks; moreover, early-onset PE is asso-
ciated with an increased risk for FGR [14].
Globally, FGR affects nearly 10% of all pregnancies, 
and in Europe, the incidence is between 3-9% [15]. 
Both preeclampsia and fetal growth restriction re-
sult from abnormal placental implantation in early 
pregnancy [16]. It is supposed to be a trophoblasts’ 
failure in remodeling the spiral arteries during pla-
centation. It contributes to pregnancy-related pa-
thologies, such as PE and FGR, due to increased 
reactive oxygen species [17]. Placental oxidative 
stress is also associated with damage to the syn-
cytiotrophoblast seen in cases of miscarriages [18, 
19]. However, risk factors of placental disorders 
such as previous cesarean section, assisted repro-
ductive technology, elderly, smoking, and history 
of previous placental problems, seriously impact 
on maternal and fetal outcomes [20-22].
Recent evidences suggested that the PE associat-
ed with FGR presents a more severe pre-eclamptic 
phenotype than those with PE but without FGR 
[23, 24].
In order to improve the definition of FGR, Gordijn 
et al. in 2016 published for the first time the consen-
sus-based definitions for both early and late FGR 
due to placental insufficiency established through 
a Delphi procedure, including biometric and func-
tional parameters [1]. Early-onset FGR is defined 
as foetal abdominal circumference below the 10th 
percentile and abnormal UA doppler pulsatility 
index (PI) above the 95th percentile, irrespective of 
absent or reversed end-diastolic flow [2]. In addi-
tion, it is associated with doppler signs suggesting 
hemodynamic redistribution (as a reflection of foe-

Figure 1. Histological aspects of the placenta.
(A) Decidual atherosis - red glassy fibrinoid necrosis of muscolar wall of spiral artery, 
with foamy macrophages in sub-endothelium and wall of the vassel (H&E, original mag-
nification x10). (B) Remote Infarct - villous populations are losing nuclear basophilia; 
an eosinophilic basement membrane with fibrin is seen where syncytiotrophoblast cells 
once were present (H&E, original magnification x2.5). (C) Accelerated villous matura-
tion, with small or short hyper-mature villi for gestational period, usually accompanied 
by an increase in syncytial knots (H&E, original magnification x2.5). (D) Decidual 
vasculitis (H&E, original magnification x20). (E) Decidual thrombosis (H&E, original 
magnification x40). (F) Tenney-Parker Change - clusters of richly capillarized, short, 
highly branched, and notched terminal villi, showing increased syncytial knots (H&E, 
original magnification x10).
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tal adaptation to undernutrition/hypoxia), histo-
logical and biochemical signs of placental disease 
and a higher risk of preeclampsia [8]. 
The challenge for obstetricians is finding the best 
timing for the delivery minimizing foetal injury due 
to preterm complications. An early delivery poten-
tially exposes the neonate to the morbidity associat-
ed with immaturity, whereas delivering too late risks 
severe morbidity due to critical foetal hypoxia [25].
There is a broad consensus to deliver electively in 
the case of FGR when lung maturation can be pre-
sumed or earlier if signs of foetal deterioration are 
observed [4]. A delivery between 26+0 and 31+6 
weeks presents the worst scenario, particularly if 
the fetal weight is < 500 g; the timing of delivery 
mainly depends on cCTG analysis and DV doppler 
[1, 3, 26]. Maternal indication for delivery should 
be considered as independent of fetal condition.
The optimal management of FGR should integrate 
clinical, doppler, and cCTG parameters to ensure 
safe deferral of delivery for the fetus and the moth-
er or timely intervention. DV seems to be the most 
decisive single doppler parameter to predict the 
short-term risk of fetal death in early-onset FGR 
[4]. The monitoring timing (cCTG, DV) should be 
based on the severity of FGR and UA doppler ab-
normalities [3]. The Trial of Randomized Umbilical 
and Fetal Flow in Europe (TRUFFLE) of manage-
ment of preterm FGR between 26-32 weeks pro-
vides evidence that waiting until late changes oc-
cur in the DV or abnormal CTG is associated with 
improved outcomes at two years of age [26].
In consideration of the UA abnormalities, we mon-
itored our patient with cCTG and DV doppler dai-
ly (in the range of normality until 31+5 weeks), and 
at the same time, all the maternal parameters. As 
reported in the results of a recent review on the 
topic, most authors suggested cesarean section as 
a modality of delivery, mainly based on the severe 
doppler abnormalities [27]. Furthermore, most in-
ternational guidelines emphasized the importance 
of neuroprotection in early gestations ages: there 
is consensus on the use of magnesium sulfate for 
neuroprotection in early-onset FGR (< 32 weeks) 
[25, 28]. Moreover, there is universal agreement on 
the use of corticosteroids before birth at < 34 weeks 
and the Royal College of Obstetricians and Gynae-
cologists, promotes the improvement of lung mat-
uration up to 35+6 weeks [29]. 
Indeed, predicting the development of FGR is one 
of the primary healthcare goals in fetal medicine. 
Unfortunately, although many researches focused 

on first-trimester screening for FGR and multiple 
biomarkers have been investigated (such as PAPP-A 
and Placental Growth Factor), an adequate bio-
marker has not yet been defined as a standard test. 
However, FGR biomarker prediction is improved 
by adding maternal characteristics and uterine ar-
tery doppler studies at the 12-week evaluation; this 
data seems to be mainly due to the increased pre-
diction of FGR cases associated with preeclamp-
sia. Particularly, Nicolaides et al. revealed that the 
combination of PAPP-A and Placental Growth Fac-
tor values with maternal characteristics, increase 
the detection of FGR [30]. Crovetto et al., instead, 
underlined that the screening algorithm for FGR 
should be different for early and late FGR, as they 
represent two clinical forms with a different impact 
of preeclampsia [31].
Moreover, other authors proposed different molec-
ular markers in the prediction of early PE, FGR and 
also stillbirth [12, 19, 32-35]. Particularly, the role 
of miRNAs has been found to be selectively up- 
and down-regulated both in placenta and serum of 
women with onset of PE [33].
Finally, an important role has the placental examina-
tion in pregnancies complicated by PE; it can show 
several pathological findings, due to chronic isch-
aemia. However, the presence of these features is es-
sentially restricted to cases of severe preterm PE; in 
fact, they could not be present in term pregnancies, 
suggesting that late onset PE is due to a different bi-
ology than abnormal implantation [11, 36].
Although it is a case report, the strength of our 
study is the importance of the successful conduc-
tion of the difficult condition of early-onset FGR, 
with optimal step-by-step management based on 
repeated doppler evaluation and cCTG monitoring 
in the clinical practice. Moreover, the timing of de-
livery to minimize fetal injuries represents a crucial 
point as there is still a lack of evidence about the 
topic. However, our results should be interpreted 
with the acknowledgement of the limitations of a 
case report design and that it is a single experience.

CONCLUSIONS

The optimal management of FGR should consider 
clinical, doppler, and cCTG parameters to ensure 
safe deferral of delivery. DV is considered the most 
decisive doppler parameter to predict the short-
term risk of fetal death in early-onset FGR. In addi-
tion, the pathological examination of the placenta 



Ital J Gynaecol Obstet 2022, 34, N.4

314

Early FGR and severe preeclampsia: our experience

should be included in the care of all such pregnan-
cies, to confirm a diagnosis of placental impair-
ment. Ongoing and future prospective studies will 
probably shed more light on this topic and partic-
ularly, propose a common consensus regarding the 
management of early-onset FGR.
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ABSTRACT

Objective. Sacral neuromodulation (SNM) is a technique that electrically stim-
ulates the third sacral spinal nerve root to modulate a neural pathway. In this 
study, we present our 7-years’ experience outcomes and complications of SNM 
in lower urinary tract dysfunctions.
Materials and Methods. We performed a single-center retrospective cohort 
study of all patients who underwent InterStim Medtronic SNM device implanta-
tion for lower urinary tract dysfunction. All procedures were performed between 
January 2014 and November 2021 in the Urogynecologycal Center of Villa Sofia 
Hospital in Palermo by a single expert team. We included 68 patients with refrac-
tory lower urinary tract dysfunction who did not adequately respond to primary 
therapeutical strategies.
Results. We observed a reduction rate of catheterization from a mean of 4.05 to 
1.22. In addition, the amount of post-voidal residual decreased from a mean of 
520 ml to 187 ml. Among the 41 women in the overactive bladder group, only 36 
were included in the follow-up; 24 of the 36 patients (66.6%) had no episodes of 
leaks; the remaining patients (33.4%) had a significant reduction of leaks. We also 
recorded a significant reduction in urinary frequency: voids per day decreased 
from 16.1 at baseline to 6.1. Among the 7 women with BPS, only 5 patients 
(71.42%) completed the follow-up protocol. They reported satisfaction from the 
treatment: no patients chronically used pain drugs, and only 1 used occasionally 
painkillers.
Conclusions. SNM treatment has been found as a potential effective and feasible 
option for urogynecologycal disorders.
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Continence Society definitions [20] and included 
OAB, R-VD and IC/BPS.   (in previous treatments)
and e ana (in order to exclude other known caus-
es of LUTDs). Exclusion criteria were partial ben-
efit from previous non-interventional therapies, 
non-adequate compliance to the study protocol. 
Major health problems which could affect the ther-
apy program and the subsequent follow-up were 
considered as exclusion criteria as well.
IC/BPS was defined as persistent or recurrent 
chronic pelvic pain, pressure, or discomfort per-
ceived to be related to the urinary bladder accom-
panied by ≥ 1 other urinary symptom like an ur-
gent need to void or urinary frequency [21]. R-VD 
was defined as a complete or incomplete retention 
or abnormally slow urine flow rate and/or an ab-
normally high post-void residual without any an-
atomical obstruction. OAB syndrome was defined 
as urinary urgency, usually accompanied by fre-
quency and nicturia, with or without urgency uri-
nary incontinence, in the absence of urinary tract 
infection (UTI) or other obvious pathology.
SNM was performed in two stages: all patients un-
derwent a test period (tined-lead evaluation [TLE]) 
under x-ray followed by a permanent InterStim II 
device (Medtronic Inc) implantation. Patients were 
considered for permanent SNM device implan-
tation only if there was a ≥ 50% improvement in 
any of the symptoms and confirmed by objective 
measures of voiding diary. During stage 1, a test 
electrode (TLE) was placed percutaneously unilat-
erally into the sacral foramen S3 (S2-S4) under lo-
cal anesthesia or analgesic sedation. During stage 
2, a battery-powered implantable pulse generator 
(IPG) was positioned in the fatty tissue of the glu-
teal region on the side of the electrode and connect-
ed to the test electrode under local anesthesia or 
analgesic sedation [22].
After implant surgery, a Medtronic’s Specialist 
programmed the IPG with variable parameters in 
amplitude (V), rate (Hz), width (s), and stimulus 
duration depending on urinary dysfunction and 
patient’s response. These parameters were changed 
as needed on follow-up. The patients were taught 
how to turn their stimulator on or off and adjust its 
amplitude. All patients were followed for 1, 3, 6, 
12 months and annually, or as clinically indicated, 
thereafter following device implantation.
The primary outcome was a percentage of overall 
symptoms improvement and device retention at 
final follow-up. All patients who failed SNM (no 
clinical improvement or device intolerance due 

INTRODUCTION

Sacral neuromodulation (SNM) is a technique that 
electrically stimulates the third sacral spinal nerve 
root to modulate a neural pathway [1]. In 1997, the 
Food and Drug Administration (FDA) approved 
SNM for the treatment of refractory overactive 
bladder (OAB) and retention-voiding dysfunction 
(R-VD), commonly associated with several condi-
tions [2, 3]. SNM has also demonstrated a signif-
icant role in the treatment for interstitial cystitis/
bladder pain syndrome (IC/BPS) [4]. Although 
the mechanisms through which SNM acts are still 
debated, accumulating evidence suggests that it 
modulates the afferent neuronal way, improving 
sphincter-detrusor contraction.
Lower tract urinary dysfunctions are one of the most 
important and ongoing health problems world-
wide, especially in women [5-8] and may cause a 
severe impairment of quality of life [9, 10]. Different 
approaches and interventions have been developed 
in this peculiar field, all embracing new devices 
with a broad utility [11-14]. It has been estimated 
that overall prevalence of OAB symptoms is 12.8% 
[15], while the prevalence of R-VD varies from 2.7% 
to 29% [16]. Recent studies show that 2.7% to 6.5% 
of women have a diagnosis of BPS [17, 18].
In addition, several studies report the safety and 
efficacy of SNM, and we had previously reported 
our preliminary experience with SNM in patients 
with refractory OAB [19]. In this study, we present 
our 7-years’ experience outcomes and complica-
tions of SNM in lower urinary tract dysfunctions 
(LUTDs).

MATERIALS AND METHODS

We performed a single-center retrospective cohort 
study of all patients who underwent InterStim 
Medtronic SNM device implantation for lower uri-
nary tract dysfunction. 
All procedures were performed between January 
2014 and November 2021 in the Urogynecologycal 
Center of Villa Sofia Hospital in Palermo by a sin-
gle expert team.
We included 68 patients with refractory LUTDs 
that did not adequately respond to lifestyle mod-
ifications, bladder training, pelvic floor therapy, 
and pharmacological therapy administered for a 
duration of at least 8-12 weeks. All LUTD diag-
nosis were made according to the International 
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to significant complications or patient’s request) 
had their devices removed. Secondary outcomes 
included: pads used in 24 hours before and lat-
er implantation, number of catheterizations in 24 
hours before and later operation, use of painkillers 
in 24 hours before and after implantation, post-op-
erative complications, and re-operation rates. The 
following complications were evaluated: pain, 
lead migration, skin erosion, seroma, hematoma, 
wound dehiscence, cellulitis, deep wound infec-
tion, abscess, and device malfunction.

Data analysis 

Data analysis was performed in all test respond-
ers. Percentage and absolute value were calculated 
for episodes of leaks, voiding, pads and catheter-
ization. The t-test and Wilcoxon test were used to 
compare continuous variables, Fisher test for cate-
gorical variables. The IBM SPSS statistics 26V was 
used as software package.

RESULTS

Between January 2014 to November 2021, we eval-
uated 68 female patients with an average age of 
54 years old (range 23-70 years old): 41 patients 
(60.29%) had OAB syndrome with urinary inconti-
nence, 20 patients (29.41%) had R-VD, while 7 pa-
tients (10.29%) had BPS. 
We recorded a post-operative complication rate 
of 4.41%: in 2 patients there was a wound abscess, 
while in 1 patient a migration of the lead occurred. 
In the two patients with abscess, the lead was re-
moved and not reimplanted due to inefficacy, so 
they were not included in the follow-up group; 
while in the other patient with migration of the 
lead, another one was reimplanted.
The average of follow up was 43 months. Among 
68 implanted subjects, 3 were lost at follow-up 
(4.41%), 9 patients (13.23%) declined to be enrolled. 
Indeed, 54 of 68 patients (79.41%) were included in 
the follow-up protocol. Among these patients in-
cluded in the follow-up, only in 3 patient (5.55%) 
NMS was removed due to inefficacy after a median 
period of 36 month.

Overactive bladder 

Among 41 OAB group, only 36 were included in 
the follow-up. 24 of the 36 patients (66.6%) had no 

episodes of leaks, the remain patients (33.4%) had 
a significant reduction of leaks. We also recorded 
a significant reduction in urinary frequency: voids 
per day reduced from 16.1 at baseline to 6.1. 

Retention-voiding dysfunction

Among the 20 women in the R-VD group, only 13 
(65%) were included in the follow-up. We observed 
a reduction rate of catheterization from a mean of 
4.05 to 1.22. In addition, the amount of post-voidal 
residual decreased from a mean of 520 ml to 187 ml.

Bladder pain group

Among the 7 women in bladder pain group, only 
5 patients (71.42%) completed the follow up proto-
col. They reported satisfaction from the treatment: 
no patients chronically used pain drugs, and only 
1 used occasionally painkillers.

DISCUSSION

In the field of IC/BPS, few studies investigate about 
the efficacy of NMS and the indications remain still 
unclear. In our study, we provided evidence that 
NMS could be a safe and efficacy procedure and an 
alternative treatment to pharmacological and be-
havior therapy in patient with IC/BPS. The success 
rate of this group in our study was 71.42% after 
a median follow-up period of 42 months. To date, 
only smaller observational studies were published 
so far, with the success rate ranging between 48% 
and 72% [23, 24].
A retrospective study conducted by Kaaki and 
Gupta show a success rate of 75% after a median 
follow-up of 3 years in patients with OAB [25].  In 
addition, a retrospective study by Ismail et al. con-
ducted in 34 patients with idiopathic OAB report-
ed a success rate of 63% after a median follow-up 
of 9.7 years. This relatively lower success rate 
could be a function of a long follow-up period [26, 
27]. Another retrospective cohort study by Singh et 
al. in 65 refractory OAB patients reported a success 
rate of 91%. The higher improvement rate could be 
attributed to a shorter follow-up period [28]. 
In our study, in the OAB group we observed a suc-
cess rate of 66.6% after a median follow-up period of 
42 months, comparable with other approaches [10]. 
In the R-VD group, we observed a significant de-
crease in catheterization, from a value of 4.05 at 
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baseline to 1.22, with success rate of 65% after a 
median follow-up period of 42 month, similar to 
other available techniques [29,30]. Jonas et al. in a 
trial of randomized patients with urinary reten-
tion reported statistically and clinically significant 
improvements in the SNM group: 83% of patients 
with SNM had greater than 50% improvement in 
catheter volume per catheterization, compared to 
9% of the control group at 6 months [28].
Approximately 5.55% of our patients underwent 
removal of the device after a median period of 
three years. In a similar study, Peeters et al. report-
ed that 18% of 217 patients with SNM for various 
LUTDs, at mean follow-up of 3.9 years, required 
device removal, and 41% of 217 patients required 
re-intervention, with the majority occurring after 
less than 2 years of follow-up [31]. 
Two of the patients underwent device removal due 
to inefficacy, while one because she had to undergo 
MRI. Now this problem could be resolved using 
a rechargeable SNM device, approved in Septem-
ber 2019 with a conditional safety for 1.5 Tesla full 
body MRI and 3 Tesla head MRI [32].
We also investigated some concomitant factors in-
cluding pelvic organ prolapse, concomitant stress 
urinary incontinence, diabetes, fecal incontinence, 
urodynamic parameters, and patients’ demograph-
ic data (such as age, race, and Body Mass Index), 
and we did not find any significant predictors of 
NMS success.
On the one hand, the analysis of the factors asso-
ciated with SNM is still mixed and inconclusive, 
probably because of the differences in patient pop-
ulations and types of factors evaluated across stud-
ies. Indeed, Kaaki and Gupta [25], Ismail et al. [26] 

and Starkman et al. [33] did not find any significant 
predictors of SNM success. On the other hand, a 
study has reported age under 55 years to be sig-
nificantly associated with a higher cure rate [34]. 
While one study found SNM to be more successful 
in patients with more severe incontinence [35], an-
other one reported that SNM is equally effective 
in treating both less severe and more severely af-
fected groups [36]. Furthermore, one study found 
increasing Body Mass Index to be associated with a 
lower likelihood of success with SNM [37].
We had a post-operative complication rate of 4.41. 
Regarding this point, Peters et al. showed that 64.9% 
of 407 patients with SNM developed complications 
in a follow-up period of 4 years [38], while Sukhu 
et al. showed a complication rate of 30%-40% with-
in 5 years of permanent implantation [39].

Strengths and limitations

Our study adds evidence with positive results for the 
SNM administration in LUTDs, with a follow-up of 
almost 42 months. However, our main limitations rely 
on the moderate number of patients, the retrospective 
design of the study, and the non-targeted population. 
Moreover, the record of the right perception of symp-
toms was difficult and the medium-term follow-up 
may affect the real efficacy on long-term follow-up. 
For this reason, results can be low-powered and re-
quest observational study support to strengthen the 
SNM efficacy for our group of patients. Future per-
spectives of our center consist in targeting the popu-
lation for every single LUTDs symptom presentation.

CONCLUSIONS

The efficacy of SNM in urological disorders has been 
investigated in several studies, and the main indica-
tions remain treatments of urgency, urinary reten-
tion. Few studies investigated about the effectiveness 
of SNM in patients with bladder pain syndrome. 
Our study, despite its limitations, adds new elements 
in the growing evidence base on the medium-term 
safety and efficacy of SNM in refractory lower uri-
nary dysfunctions. Nevertheless, other studies from 
other centers and with larger sample sizes are needed 
to validate our findings.
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ABSTRACT

Objective. Based on the experience of elite athletes from Italian Olympic teams, 
this study aims to describe their pregnancy and training during this period and 
their return to top-level sport.
Materials and Methods. A questionnaire was administered to athletes who had 
participated in the past five Olympic Games, starting with Sydney 2000. The 
questionnaire was divided into four parts (pregnancy, birth, postpartum, and re-
turn to competition) and administered by medical personnel.
Results. Fifty-five athletes from national Olympic teams were included in the 
study. Average age at conception was 31.0 ± 4.3 years. The disciplines were clas-
sified as skill, power, mixed and endurance. Weigh gain, duration and quality of 
sleep, and urogenital ailments were recorded. The number and type of training 
sessions during pregnancy and post-partum were evaluated. Athletes returned 
to competition at an average of 7 months after the birth of the child (range, 1-36 
months); 50.6% of the athletes returned to international-level competitions.
Conclusions. This study shows that athletes continued to train during pregnancy 
and returned to competition after birth, answering questions increasingly asked 
by pregnant women: is it possible to continue to practice sport, following specific 
training sessions and to return to compete at a high level?
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INTRODUCTION

Purpose of the study

The world of medicine and the world of sports have 
recently emphasized the importance of studies on 
the effect of sports activities on pregnancy and the 
return to sports after childbirth, as described in 
several articles by the International Olympic Com-
mittee Expert Group [1-4]. The experience of elite 
athletes on Italian Olympic teams and analyses of 
specific information about the type and frequen-
cy of exercises carried out during pregnancy, the 
health and management of the infants after birth 
and the early return to sports by the mothers can 
improve our understanding of this poorly studied 
topic and help draw conclusions that are valid for 
all women of childbearing age who desire to have 
a child. The data provided by this study can help 
both high-level athletes and women who partici-
pate in non-competitive sports to understand that 
if a woman is well supported by medical and ath-
letic staff, they can train safely during and early 
after giving birth and have the benefits of exercise 
throughout.
Guidelines on exercise and pregnancy encourage 
women to maintain an active lifestyle during and 
after pregnancy [5] and our study shows how, 
with the support of a dedicated team, athletes 
who plan on returning to competitive sports af-
ter giving birth take a different approach, adopt-
ing a more planned and professional exercise 
routine both during pregnancy and after child-
birth. Their experience can lead the way to up-
dated and more precise advice. Instructions con-
cerning exercise in pregnancy are often unclear, 
and a high percentage of pregnant women do 
not exercise or follow the guidelines for physical 
exercise [6] and may be more motivated to make 
diet or lifestyle changes [7]. This behaviour can 
increase the risk of potentially serious situations, 
including excessive weight gain, gestational dia-
betes mellitus and other diseases related to preg-
nancy [6] as well as excessive weight of the in-
fant at birth, etc.
Different studies show that exercising during 
pregnancy in the absence of disease or an at-risk 
pregnancy helps women maintain a strong, ag-
ile body, control their weight, and relieve tension 
and anxiety, offering a healthier approach to this 
complex period. However, an increasing percent-
age of women wish to continue to exercise safely 

throughout pregnancy, and they need precise an-
swers on how to do so, and on how soon and un-
der what conditions they can start exercising again 
after giving birth.
Although not rare in the past, the number of ath-
letes who plan pregnancy during their career in 
competitive sports has increased. However, few 
studies have been conducted globally on women 
who adjust their training regime with the support 
of a team that includes their gynaecologist, fitness 
coach and sports medicine staff. The data collect-
ed in this study, with the support of the existing 
bibliography, can help answer questions that are 
increasingly asked by pregnant women: what 
sports, exercises and activities they can participate 
in – with information about intensity and duration 
– without putting the health of the mother or the 
baby at risk? Should any particular sports or ex-
ercises be avoided? When can they begin training 
and competing after giving birth?
With improved training and injury prevention, 
athletes in Italy and around the world can enjoy in-
creasingly longer careers. Italian athletes generally 
compete into their thirties and sometimes beyond, 
and many wish to become mothers and return to 
competitive sports after giving birth. Athletes in 
competitive sports are known to maintain a high-
er level of training during pregnancy compared 
with active women and to return to practice earli-
er after giving birth, which often has a favourable 
impact on performance. It is increasingly common 
to see new mothers climb the global rankings and 
improve their performance. One recent example is 
the semi-finals of the US Open in tennis; three of 
the four athletes were mothers.
The need for new studies and clarity stems from 
past documentation, which at times suggested that 
elite athletes might be at risk of experiencing criti-
cal circumstances, such as a greater danger of mis-
carriage, premature birth, prolonged labour, lower 
birth weight, pelvic floor dysfunction, back pain 
and other issues, compared with less active wom-
en. The current approach almost always suggests 
that, when there are no medical or obstetric con-
traindications, all pregnant women should partic-
ipate in about 150 minutes of moderate to intense 
aerobic exercise each week. However, there are no 
specific guidelines for high-level athletes, in terms 
of either the type or quantity of exercises recom-
mended, and therefore the information and recom-
mendations are mainly based on the opinions of 
experts or trainers.
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The world of sports and especially the Olympic 
movement has actively intervened in this area. 
Sports are considered as much a tool for growth, 
health and integration as an opportunity for com-
petition, and therefore, having noted the lack of 
specific evidence-based guidelines, the Interna-
tional Olympic Committee created a team to re-
view the existing medical literature and published 
five articles on the topic, which serve as the start-
ing point for our study [2].
By considering the typical changes that accompa-
ny pregnancy and their effects on athletic activi-
ties, this study evaluates the data from interviews 
with elite athletes and outlines some features that 
allow physical activity before and after childbirth, 
with the assurance of the most recent literature on 
the topic. The purpose of this study is to clarify 
whether pregnancy in athletes can be described in 
the same terms as pregnancy in healthy physically 
active women, note the type and quantity of train-
ing recommended in the three trimesters and out-
line the journey to resuming physical activity. The 
results of this study can help identify more specif-
ic guidelines for physical activity in non-athletes 
before and during pregnancy and after delivery, 
accounting for the health and habits of the wom-
an and contributing positively to the physical and 
mental health of both the mother and child.

MATERIALS AND METHODS

Participating athletes

For this study, the Italian National Olympic Com-
mittee granted access to the CONI Institute of 
Sports Medicine, where athletes who have been 
identified through the Olympic preparation pro-
cess as potential participants in Olympic Games, 
receive complete annual check-ups, including 
functional check-ups. All the Olympic Federations 
were informed about the study, with the objective 
of administering a questionnaire to athletes who 
had participated in the last five summer and win-
ter Olympic Games and had carried a pregnancy 
before returning to competition. A team was set 
up consisting of three doctors specialized in sports 
medicine, one gynaecologist, two fitness coaches 
and one statistician. To select participants for the 
study, the biographies of the Italian team members 
who participated in each of the games were exam-
ined, and federation doctors and head offices were 

asked to contribute. Criteria for inclusion were 
participation in the Olympic Games, having had a 
baby and returning to competitive sports. Exclu-
sion criteria were failure to respond to the ques-
tionnaire or incomplete response.
The study design was evaluated and approved by 
the Review Board of the Institution of Sports Med-
icine and Science. All participants were fully in-
formed of the type and nature of the evaluation and 
signed the consent form, according to Italian law 
and the Institute’s policy. All clinical data from the 
study population are maintained in an institutional 
database, in compliance with privacy legislation.

Questionnaire and telephone interview

In 2018, we began surveying Olympic athletes who 
had given birth before competing between the Syd-
ney Olympics in 2000 and the Olympics in Rio de 
Janeiro (2016), relying on data stored at the Institute 
of Sports Medicine and information received from 
federation doctors. Our main goal was to investi-
gate the training of pregnant athletes who wanted 
to return to competition, therefore we excluded 
those who left competitive sports after giving birth. 
We identified 55 athletes who carried their preg-
nancy to term and continued to train during the 
pregnancy, albeit with a special programme, and 
returned to competitive sports after childbirth.
A questionnaire was administered by medical 
personnel both digitally and by phone interview 
consisting of four parts: pregnancy, birth, post-par-
tum, and return to activity. The first section, relat-
ed to pregnancy, started by collecting data on the 
athletes’ personal information: age at conception, 
Olympic speciality (skill, power, endurance or 
mixed) and whether the pregnancy was planned or 
unexpected. Subsequent questions asked whether 
they continued to compete, the intensity of train-
ing, the athlete’s health in terms of weight gain, 
fluctuations in blood pressure, injuries, presence of 
urogenital disorders, duration and quality of sleep, 
diagnostic tests received, and any medicines taken 
in each trimester.
The second section collected information about the 
delivery (natural, caesarean, induced) and any com-
plications (laceration, episiotomy), as well as the 
infant’s clinical record: weight and height, Apgar 
score, feeding (breast milk, formula, mixed), and any 
complications (mastitis, engorgement, rhagades).
The data for the third section was provided by the 
mothers, and from doctor reports and team reports 
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and covered four phases in the post-partum peri-
od: 0-3 months, 4-6 months, 7-9 months, and 10-12 
months. For each phase, the mothers were asked 
to specify their weight, the length and weight of 
the child, how the child was fed and whether the 
mother had returned to sports (movement, aerobic 
training, anaerobic training, abdominal exercises, 
upper limb exercises, lower limb exercises, specific 
technical exercises).
In the fourth section, athletes were asked about 
their return to competitive sports and their partic-
ipation in competitions. They were asked how old 
the child was when they started to compete again 
and to provide information about the first five 
competitions entered after giving birth: weight of 
the mother, age, diet, child management, results 
they achieved and which of these was their best 
based on their own evaluation.

Statistical analysis

Categorical variables are expressed as frequen-
cies (n) or proportions of each category (percent-
age), and continuous variables are summarized 
as medians and range (minimum-maximum) or 
interquartile range (IQR, 25%-75%) when appro-
priate. Chi-squared tests (or Fisher exact tests) 
compared dichotomous variables. Mann-Whitney 
U tests were used to compare continuous vari-
ables because some continuous variables exhibited 
skewed distributions on visual inspection, and the 

Kolmogorov-Smirnov test indicated non-normal 
distributions. Statistical tests were two-sided and 
a P-value < 0.05 was considered significant. Statis-
tical analyses were performed using SPSS software 
(SPSS, Cary, NC, USA).

RESULTS

Fifty-five athletes were included in the study. Av-
erage age at the time of the study was 40 years 
and average age at conception was 31.0 ± 4.3 years 
(range, 19-41 years), which is largely in line with 
the general population in Italy; the average age 
of first pregnancy in Italy is close to 32 years, an 
increase of nearly 12 months compared with 2008 
(source: ISTAT). In the rest of the European Union, 
first-time mothers are between 20 and 29 years old. 
Average weight at conception was 58 kg.

Athletic specialities

All the athletes were part of the national Olympic 
team and participated in Olympic Games, starting 
with Sydney 2000. Their disciplines were classified 
under the headings of skill, power, mixed and endur-
ance [8]. The athletes, members of the national Olym-
pic delegation, belonged to different federations and 
participated in different sports, distributed as fol-
lows: 40% skill sports, 30.9% endurance sports, and 
14.5% each for power and mixed sports (Figure 1).
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Figure 1. Categories of sports disciplines.
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Pregnancy-related trends

The physiological changes caused by pregnancy 
are largely known, and the athlete and her staff 
must take these into account when deciding about 
continued participation in sports while pregnant. 
This is especially true when, as was the case with 
the athletes, the pregnancy is planned; 67.3% of the 
pregnancies studied were planned, presumably so 
they would fit between the most important com-
petitive events.
Weight gain is often of great significance for the 
athlete, whether the athlete participates in a sport 
with weight categories or not, even just for the psy-
chological impact. The dietary needs for a healthy 
pregnancy, which increases the demand for ener-
gy, liquids and certain nutrients, are well known. 
These aspects must be considered when the energy 
required for physical activity is added to the ener-
gy specifically needed for the development of the 
foetus, placenta, amniotic fluid, uterus, adipose tis-
sue, and increased volume of blood and extracellu-
lar fluid [9]. The additional energy needed by preg-
nant women with good weight gain (defined as an 
average weight gain of 12 kg from conception to 
childbirth) is estimated at 90 kcal/day for the first 
trimester, 287 kcal/day for the second trimester 
and 466 kcal/day for the third trimester [10]. Ener-
gy expenditure remains increased in elite athletes 
who continue to work out during pregnancy, and 
the intake required to meet total energy demands 
will depend on the type, frequency, intensity and 
duration of the activities carried out.
The weight of the athletes increased with each tri-
mester. Most of them increased from 7 kg to more 
than 10 kg, which is in line with the guidelines. 
The average weight increase at childbirth was 13.8 
kg (minimum, 5 kg; maximum, 30 kg). As a rule 
of thumb, a woman of average weight should gain 
about 12 kg [11]. Considering the lifestyle of the 
athletes and the level of daily exertion, sleep is es-
pecially important for recovery, especially during 
training periods. For the athletes in our study, the 
hours of sleep increased with no differences noted 
in terms of quality, providing them with proper re-
covery. With regard to overall health, the women 
were asked about urogenital ailments, which can 
occur during pregnancy; 96.4% of athletes stat-
ed that they had no such complaints. No cases of 
pre-eclampsia were reported.
Athletes are also careful about taking pharmaceu-
ticals, especially elite athletes who undergo an-

ti-doping tests at competitions and randomly at 
other times. Of the athletes surveyed, 92.7% stated 
that they had taken no pharmaceuticals for the du-
ration of the pregnancy. Another aspect surveyed 
in the questionnaire, partly in relation to continued 
workouts, was the occurrence of any injuries. Of 
the Olympic athletes we interviewed, 98.2% stated 
that they had not experienced any injuries.

Training during pregnancy

A large part of our questionnaire was dedicated 
to a retrospective analysis of how athletes trained 
during and after pregnancy. These were national 
athletes, therefore training before the pregnancy 
consisted of at least one session per day, with com-
petitions at the weekend.

Number of training sessions
The number of training sessions remained large-
ly the same up to the end of the second trimester, 
when they decreased significantly, albeit without 
coming to a halt (Figure 2). Specifically, the num-
ber of training activities and different programmes 
decreased, whereas anything that could be consid-
ered movement, i.e., walking and slow running, 
tended to increase. Athletes tended to suspend 
competitions near the end of the first or at the start 
of the second trimester; however, they did not 
suspend physical activity at this time. Non-com-
petitive activity increased, as is reflected by the 
increased number of training sessions indicated 
as “movement activities” (Figure 2). Therefore, in 
confirming that athletes maintain a certain level of 
training but modify the type of training, the liter-
ature provides greater clarity about the nature of 
the workouts.

Strength training
Negative health effects are not reported in the lit-
erature for light to moderate training with free 
weights or machines [12-15]. The strength of ap-
parently healthy pregnant women who participat-
ed in strength training at least twice per week for 
12 weeks during pregnancy increased significantly 
(36% for leg press, 39% for leg curl, 39% for pull 
down, 41% for lumbar extension and 56% for leg 
extension). Training was associated with a 14% in-
crease in lumbar resistance [16]. However, this was 
light strength training and cannot be compared 
with the training that high-level athletes under-
took before the pregnancy.
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Resistance
Studies on women who participated in amateur 
sports did not reveal differences in aerobic capacity 
(absolute VO2 max) tested during the last 2 months 
of pregnancy and again 6-8 weeks after childbirth 
[17], whereas women at a higher athletic level, 
with moderate to increased exercise levels during 
and after pregnancy, saw a 5%-10% increase in VO2 
max after pregnancy [17, 18].

Birth

Of the athletes surveyed, 71.2% had a spontaneous 
delivery, 7.7% had induced delivery, and 21.2% 
had a caesarean delivery, which is less than the 
incidence of caesarean delivery in Italy at 35.7%, 
the highest in Europe [19]. This seems to be con-
sistent with the specialized literature, which states 
that evidence on the risk of caesarean delivery in 
elite athletes is insufficient and that, because they 
are more likely to have a normal body mass index, 
the risk of caesarean delivery should be lower. The 

literature is not unanimous on this point. Two me-
ta-analyses of the general population indicated a 
reduced risk of caesarean delivery in those who 
carried out aerobic activity compared with controls 
[20, 21], whereas other meta-analyses did not show 
a reduced risk [22].
Regarding spontaneous delivery, the idea that 
intense physical exercise increases the muscle 
tone of the pelvic floor (hypertonia of the eleva-
tor ani or perineum of the athlete), which might 
lead to prolonged labour and perineal trauma [2] 
remains widespread. In the general population, 
about 85% of women experience perineal trauma 
during childbirth. The incidence of perineal inju-
ry is 6.1% in primiparous and 1.7% in multiparous 
women. Episiotomy seems a particularly protec-
tive practice in eutocic deliveries. The incidence 
of episiotomy in the general population varies 
from 60% to 70% of natural births. Our data con-
firm that, of the athletes who gave birth naturally, 
48% maintained perineal integrity and 13.6% has 
an episiotomy.
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The newborn

When an athlete plans a pregnancy with the goal 
of continuing to compete after giving birth, one of 
the most frequent questions is whether continu-
ing to train during pregnancy might somehow be 
harmful for the child. Even though the benefits for 
the health of the mother are well known, there is 
long-standing concern about the negative effects 
that maternal exercise might have on the develop-
ing foetus, childbirth and the outcome at birth.
The main concern is associated with the selective 
redistribution of blood flow to the mother’s mus-
cles that are being exerted at the expense of foetal 
oxygenation, with resulting changes in the foetal 
heart rate and the threat of spontaneous abortion. 
Equally concerning are the implications for uterine 
blood flow and the reduced availability of nutri-
ents, which might have an impact on foetal weight, 
a topic that seems to affect elite athletes in partic-
ular.
In our study, the average Apgar score for the new-
borns of the 55 elite athletes interviewed was 9.8. 
Few studies (none in elite athletes) and with a low 
number of participants have evaluated the impact 
of exercise on Apgar scores. Two randomized stud-
ies that included inactive and previously sedentary 
women who had received both habitual assistance 
and a structured exercise schedule published con-
flicting results. In one study, no difference was not-
ed in the average Apgar score at 1 minute (7.5-1.3 
vs 8.0-0.8, p = 0.31) or 5 minutes (9.4-0.6 vs 9.6-0.4, 
p = 0.08) between the control group and the active 
women [23]. The other study showed higher Ap-
gar scores at 1 and 5 minutes for the group that 
exercised (p = 0.036 and 0.01, respectively) [24]. 
The average weight at birth of the newborns in our 
study was 3.2 kg (minimum, 2.1 kg; maximum, 4.9 
kg) and the average length was 51 cm (minimum, 
45 cm; maximum, 58 cm).
The concern that redistribution of blood flow might 
even mildly harm the health of the unborn child 
seems to have been suitably addressed by a broad 
Cochrane Review of 14 studies on 1014 women 
[25], which did not report any significant change 
in weight at birth as a result of physical exercise by 
the mother during pregnancy. On the contrary, as 
was true in our study, moderate intensity exercise 
can reduce the risk of children being large or small 
for gestational age, and lower birth weight reflects 
a lower fat mass but higher lean mass for infants 
with active mothers compared with infants with 

sedentary mothers [26]. Our study showed a hos-
pital stay of 3 days on average (minimum, 2 days; 
maximum, 7 days). Feeding during the hospital 
stay was 90.4% breast, 3.8% mixed, 1.9% formula, 
and 3.8% artificial milk. The data from our study 
are provided in Table 1.

Post-partum

After childbirth, the athletes’ weight loss was lin-
ear and returned to the level at conception within 
12 months (Figure 3). To achieve these results, be-
sides starting to train again, the athletes combined 
a controlled diet with specific dietary supplements. 
To avoid excess weight loss, athletes who are both 
breastfeeding and training should have a diet that 
adequately meets their needs in terms of energy 
and nutrition.
Of the athletes surveyed, 63% stated that they had 
no trouble breastfeeding, 60% used supports and 
34.5% stored milk for an average 40.2 hours (Figure 
4). With this management and diet, infants showed 
regular growth in terms of both weight and height 
(Figure 4).

Training sessions

The athletes in the study began to increase their 
weekly training in the first trimester after giving 
birth, with a significant increase after the first 3 
months (p = 0.033), when 50% of the athletes stated 
that they were still breastfeeding and 30% stated 
that they were using formula (Figure 5). With re-
gard to the types of exercises introduced post-par-
tum, between 0 and 3 months, there was an increas-
ing frequency – in terms of training sessions – of 
exercises for the lower limbs and abdominal wall, 
followed by walking and stretching, with just two 
sessions per week of aerobic and anaerobic train-
ing. This mix of exercises changed between the 4th 
and 6th month when the frequency of walking and 
anaerobic and aerobic work increased (with the 
former still prevalent over the latter). Abdominal 
muscle activities remained constant and activities 
for the lower limbs decreased. Between the 7th and 
9th month, work on the abdominal wall and core 
stability was prevalent, aerobic work and work on 
the upper and lower limbs increased, and the fre-
quency of anaerobic work remained the same. At 
1 year after childbirth, the frequency of stretching 
and core stability exercises was predominant, and 
the frequency of aerobic activity, anaerobic activ-
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Table 1. Characteristics of childbirth and newborn.

Parameters Median Min Max
IQR IQR

cat-0 cat-1 cat-2 cat-3 cat-0 cat-1 cat-2 cat-3
25% 75%

Ch
ild

bi
rt

h

Type of delivery

- - - - 37 11 4 - 71.2% 21.2% 7.7% -Spontaneous = 0  
Caesarean = 1  

Induced = 2

Weight at birth 73.8 52.0 103.0 64.5 84.5 - - - -- - - -

Increase from the 
start of pregnancy

13.8 5.9 30.0 9.3 17.5 - - - -- - -

Perineum 
Laceration = 0 

Intact = 1  
Episiotomy = 2

- - - - 20 25 7 - 38.5% 48.1% 13.5%

Apgar 9.8 8.0 10 -- -- - - -. .

Weight 3.2 2.1 4.9 3.0 3.6 - - - --

Length 51.0 45.0 58 50 54 - - - - -

Sex M, F = 1 - -- -- -- - 23 27 46.0% 54.0% -

N
ew

bo
rn

Hospital stay days 3.0 2.0 7.0 - - - - - - -

Feeding during 
hospital stay

- - - - - 47 2 1 2 90.4% 3.8% 1.9% 3.8%
Breast milk = 0  

Mixed = 1  
Formula = 2

Artificial milk = 3

Months of exclusive 
breastfeeding

5 1 18 -- - - - -

Difficulty 
breastfeeding

- - - 35 20 63.6% 36.4% -
no = 0 
yes = 1

Support used  
no = 0 
yes = 1

- - - 22 33 40.0% 60.0%

Milk stored  
no = 0 
yes = 1

- -- - - 36 19 65.5% 34.5% -

Milk storage time 40.2 1.0 320 -- -- -- -- --
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Figure 3.  Athletes’ loss of weight and alimentation.
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Figure 4.  Newborn growth and alimentation.

Figure 5.  Training post-partum.
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ity and lower limb exercises remained constant 
(Figure 5).

Resuming competitive sport

On average, athletes returned to competitive activi-
ty 7 months after the birth of the child (minimum, 1 
month; maximum, 36 months); on average, the first 
competition occurred 1 year after childbirth (min-
imum, 3 months; maximum, 72 months). Athletes 
achieved stable weight at the same time as they re-



333

Pregnancy and returning to high-level sports Diana Bianchedi, Erika Lemme, Adelaide De Matti, et al.

turned to competing; weight did not vary from one 
competition to the next. The average stable weight 
was 57+18 kg. At the return to competitive sports, 
44.9% were feeding their children a normal diet, 
20% were using artificial milk, 18.4% were using 
breast milk and 16% were giving a mixed diet. At 
the time they achieved their peak result, 44.9% of 
mothers were using a mixed diet for their children, 
40% a normal diet, 12% were still breastfeeding 
and 4% were providing artificial milk.
To evaluate the return to pre-pregnancy levels, we 
looked at their first five competitions and the final 
results achieved in their career. The main concern 
athletes have when they decide to undertake a 
pregnancy is being able to return to the same com-
petitive level. Our study shows that 19.5% returned 
to compete at World Championship level and 17.1% 
competed in the Olympics. Another 14% returned 
at the European level, and 17% returned to compete 
at the national level. Therefore, 50.6% of athletes re-
turned to international-level competitions (Figure 
6). Their peak result was achieved on average 18 
months after giving birth (minimum, 5 months; 
maximum, 96 months). On returning to competi-
tions, 40% of athletes returned to the podium and 
30.6% returned to win a gold medal (Figure 6).
Life as a mother and an athlete is certainly more 
complex, not only due to the need to regain fit-

ness and ensure the healthy development of the 
child but also because of the organizational re-
quirements of competing at the international level. 
When we investigated how this might impact ath-
letes as they strive to achieve new objectives, we 
found that upon returning to competitions, 44% of 
mothers left their children with grandparents, 26% 
with the father and 8% with a babysitter. At the 
point when they achieved their best results, 42% of 
mothers still relied on grandparents for help with 
their child, 14% relied on a babysitter, 8% were 
helped by the child’s father and 36% found other 
solutions.

DISCUSSION

Our study on 55 Olympic athletes who had a child 
during their competitive career showed that ath-
letes can continue to train during pregnancy and 
return to training soon after, they give birth to 
healthy children and return to compete at the inter-
national level. It is clear that the athletic activities 
of the athletes surveyed, as well as the nature of 
their training sessions before childbirth, were many 
and varied, so they cannot be considered a uniform 
group. Given the different ages, diverse provenance 
and variety of training methods, as well as the na-
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Other

31.7%
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17.1%
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6.1%

4.1%
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Figure 6.  Resuming competitive sport.
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ture of the disciplines, the population surveyed in 
this study can be considered representative of the 
national population; key differences are the quanti-
ty and quality of training before pregnancy and the 
psychological drive to recover fitness and return to 
the previous level of performance. 
Adequate information about the possible effect of 
pregnancy on performance is crucial to making an 
informed decision. High-level athletes who have 
a physiological pregnancy without complications 
should be reassured that they can continue to train, 
although some adjustments to the intensity and 
type of activity may be needed. 
As was true for most of the athletes, planning 
the pregnancy and birth to fit between important 
competitions (e.g., the Olympic Games) may be 
possible, and there is evidence that many athletes 
achieved the same level, or even improved their 
performance, after the pregnancy and birth of their 
child [27].
Where there are no contraindications for the moth-
er or child, the prescription of physical exercise 
during pregnancy follows the same principles 
used for the general population, with the exception 
that pregnancy produces significant anatomic, hor-
monal, metabolic, cardiovascular and pulmonary 
changes, which must be taken into consideration 
when prescribing a given exercise.
Athletes reduce the frequency of training during 
pregnancy, but the biggest change is in the types 
of exercises carried out. Resistance exercises, if car-
ried out on suitable surfaces and at moderate lev-
els, based on the previous level of training, even 
when extended into the third trimester at a greatly 
reduced intensity, produce measurable improve-
ments in the physical fitness of pregnant women 
[28]. For high-level and elite athletes, an in-depth 
clinical evaluation is needed to rule out any med-
ical or obstetric concerns that might require com-
plete abstinence from exercise or a change in the 
workout routine [1] to adapt to the guidelines of 
the American College of Obstetricians and Gynae-
cologists. These factors may not be present initially 
and can occur at any moment during pregnancy, 
changing the risk level. They must always be taken 
into consideration and monitoring must be shared 
with the athlete and her staff.
The sports to be avoided during pregnancy can be 
subdivided into those with a risk of trauma (e.g., 
due to a collision or hitting one’s head or falling) 
and those with physiological risk factors (e.g., scuba 
diving). Maternal trauma may result in sudden or 

chronic foetal hypoxia. Creating an exhaustive list 
is impossible, but examples include bobsleighing, 
tobogganing, horse riding, pole-vaulting, ice hock-
ey and downhill skiing. Due to the physiological 
risk, women should refrain from scuba diving, be-
cause the foetus is not protected from decompres-
sion problems and is at risk of malformation and 
gas embolism [29]. Olympic contact sports such as 
wrestling, boxing, judo, taekwondo, rugby and ice 
hockey should be avoided during pregnancy, al-
though non-contact training can be continued. The 
following Olympic sports should also be avoided, 
especially during the second and third trimesters: 
football (soccer), handball, basketball, equestrian 
sports, field hockey, trampoline, artistic gymnas-
tics, underwater sports, BMX and mountain bike 
cycling, volleyball, some athletics events, downhill 
skiing, freestyle skiing, ski jumping, toboggan-
ing, bobsledding, skeleton racing, snowboarding, 
short track speed skating and some artistic skating 
events that pose a risk of traumatic contact with 
other athletes or with the environment. In these 
cases, too, training may continue according to the 
indications provided previously.
If athletes are permitted and can continue resis-
tance training at a moderate level throughout 
gestation, they can expect their maximum aerobic 
capacity (VO2 max) after giving birth to be similar 
to the pre-pregnancy level. Changes to the curva-
ture of the spine during pregnancy and frequent 
or prolonged postures (that cause pain) may af-
fect the pelvic ligaments, causing pain. Increased 
awareness and the perception that athletes have of 
their bodies must help them avoid useless loads 
and stress on joints, ligaments and muscles, during 
both exercise and everyday activities.
In addition to the evidence provided by our data, 
the studies used as a reference for this article indi-
cate that the aerobic fitness of a woman will remain 
the same or improve slightly during pregnancy 
if she continues to exercise, maternal symptoms 
permitting. Athletes, and active women in gener-
al, need guidance in selecting the type, frequency 
and intensity of activity, and risk evaluation must 
be constant. Different systems can be used such as 
that shown in Figure 7 [30]. Healthy women with 
a single, uncomplicated pregnancy are at low risk 
of maternal (or foetal) adverse events related to 
physical exercise when they participate in low to 
moderate-intensity activity. Furthermore, inactiv-
ity before pregnancy should not be a hindrance 
to physical exercise when women are classified 
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as being at low risk. In addition, recommending 
guided physical activity may serve as a stimulus to 
improve maternal-foetal health and reduce excess 
weight gain. Women must receive support and be 
encouraged to participate in physical activity, be-
ing careful to recommend exercises that minimize 
the risk of loss of balance, trauma to joints and lig-
aments, and avoiding activities that might cause 
foetal trauma. It is important for the health of the 
woman and the child that physical activity is pre-
scribed through cooperation with qualified profes-
sionals, as is the case with the staff of high-level 
athletes.
With regard to the risk of spontaneous abortion, 
a systematic review [20] concluded that light to 
moderate physical activity does not increase the 
risk of spontaneous abortion and may decrease the 
risk. Special attention is needed during the implan-
tation phase to avoid intense and demanding exer-
cises, especially in at-risk situations [31].
In the absence of further studies on elite athletes, 
we maintain that athletes who are planning a preg-
nancy can consider limiting the intensity of their 
high-impact training routine in the week after 
ovulation and abstain from repetitive heavy lifting 
during the first trimester of pregnancy. Exercise 
during pregnancy has a 31% lower risk of having a 
newborn that weighs > 4000 g or at > 90th percentile 
for gestational age (95% confidence interval, 0.55-
0.86). To achieve that objective, in the absence of 
contraindications, an exercise regime with two to 
three 30-minute training sessions per week can be 
recommended. When exercising, mothers should 
be careful to avoid situations such as certain out-
door temperatures, intense physical strain and 

clothing that may lead to an excessively high body 
temperature. Hyperthermia must especially be 
avoided during the first trimester. Physical exercise 
at 60%-70% of VO2 max does not increase internal 
body temperature to more than 38 °C. Moderate 
exercise during pregnancy will not raise internal 
body temperature above this limit.
Training in a static supine position requires special 
attention and if side effects occur, such as dizziness, 
the activity must be interrupted, because there is 
a risk of reducing venous return and diminishing 
uterine blood flow. This situation tends to arise af-
ter 28 weeks. To reduce the potential risks, exercis-
es that are normally carried out in a supine posi-
tion may be modified with the upper body at a 45° 
incline or by completing the exercises in a lateral, 
sitting or standing position. Some studies do not 
note any negative effects of physical exercise in a 
supine position for 2-3 minutes at a time [32, 33].
Strength training must be guided and execut-
ed with special attention to the respiratory cycle 
(avoiding apnoea) because the Valsalva manoeu-
vre used during weight training causes a rapid in-
crease in blood pressure and intra-abdominal pres-
sure and can temporarily reduce the flow of blood 
to the child [34, 35]. Working incorrectly with ex-
cess loads causes other side effects, including an 
increased risk of urinary incontinence or pelvic 
organ prolapse during or after pregnancy [36] due 
to the increased pressure on the pelvic floor. On 
the other hand, many studies show that strength-
ening the muscles of the pelvic floor during preg-
nancy can treat and prevent urinary incontinence 
during pregnancy and after childbirth. Maximal 
contractions of pelvic floor muscles, in series of 8 

This decision tree can be used to categorize a pregnant woman as high or low risk, thereby informing requirements for the prescription of physical activity and the monitoring of exercise programs.

*Despite being at low risk pregnant women who were not previously active might wish to consult quali�ed exercise professionals for advice or preferred activities

Does the pregnant 
woman present 

with 
an established 

chronic condition? Is a pregnancy-speci�c 
contraindication present?

Ruptured membranes. Premature 
labor

Persistent second- or third-trimester 
bleeding or placenta Previa

Pregnancy-induced 
hypertension or preeclampsia

Incompetent cervix

Evidence of intrauterine 
growth restriction

High-order pregnancy

Is a relative contraindication 
present?

History of spontaneous 
abortion or premature labor
Anemia iron de�ciency 
(hemoglobin level < 100 g/L)

Pregnancy-induced 
hypertension or preeclampsia

Malnutrition or eating disorder 
(anorexia, bulimia)

Other important medical 
conditions

Was the 
woman active 

before 
pregnancy?

YES

NO

YES

NO YES

NO
YES

High risk

High risk

Low risk

*Low risk

Physical activity
is

contraindicated

NO

Figure 7.  Clinical decision tree for assessing the risk of adverse events during physical activity in pregnant women.
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to 12, three times per day are recommended. Mus-
cle training exercises for the rehabilitation of the 
pelvic floor during pregnancy have been shown to 
reduce the duration of the first and second phase 
of labour without having a negative effect on child-
birth [37]. Overall, athletes should be advised to 
pay attention to technique and safety, taking any 
necessary precautions to ensure that movements 
are executed properly.
For high-intensity resistance training, both athletes 
and active women need to be advised to measure 
the intensity of the workout based on perceived 
strain or effort, being careful to limit perceived 
strain. Elite athletes are advised to refrain from 
training at an intensity > 80% of their VO2 max.
Resuming sports after giving birth must be seen 
as a journey consisting of three levels: participa-
tion in training or sports, but at a level below the 
pre-pregnancy level; return to the specific sport but 
without performing at the previous level (some 
athletes may be satisfied with this level after giving 
birth); return to full performance, i.e., the athlete 
has gradually returned to her sport and is compet-
ing at pre-pregnancy level or higher.
In terms of resistance training, women who have 
exercised regularly, at least at a moderate level 
during pregnancy, can expect their VO2 max to 
return to the pre-pregnancy level or even higher 
after giving birth. Resistance training should begin 
gradually in the post-partum period. Low-impact 
activities such as cross-country skiing, fast walk-
ing and low-impact aerobics place little pressure 
on the pelvic floor and can be started immediately 
after giving birth. Strength training in the post-par-
tum period must be introduced gradually and with 
great care – especially for the pelvic floor – carry-
ing out pre-contraction of the pelvic floor muscle 
and maintaining the contraction during exercises 
that cause higher levels of intra-abdominal pres-
sure (e.g., bench press, heavy abdominal workout, 
leg press and squat). Special care must also be tak-
en with the core, because abdominal, dorsal and 
lower back muscles have been placed under great 
strain since the second trimester.
We found that athletes chose to breastfeed, and 
sometimes continued to do so even when they 
started competing. High-level athletes who re-
turn to high-intensity training while breastfeeding 
may lose too much weight and they may need to 
compensate with increased consumption of en-
ergy-rich foods. Athletes often find it more com-
fortable to train after breastfeeding and need to 

be encouraged to use a snug sports bra that offers 
greater breast support without causing constric-
tion. In addition, great care should be taken when 
selecting footwear and paths for walking or run-
ning, because the first activities that both athletes 
and active women return to are usually low-inten-
sity walking and running.
Among the limitations of the study, athletes who 
failed to respond to the questionnaire or provided in-
complete response have not been included in study. 
Also, only athletes who give birth have been includ-
ed, athletes who left competitive sports after giving 
birth have not been included in the study and it has 
not been possible to investigate their motivation. 

CONCLUSIONS

Knowledgeable pregnancy management requires 
care at every level and sports activities, whether by 
an athlete or a non-athlete, should be seen as a use-
ful tool for safeguarding the health of the mother 
and newborn.
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