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RESEARCH ARTICLE

Laparoscopic peritoneal lavage - a new treatment strategy in
spontaneous bacterial peritonitis and liver cirrhosis

Gheorghe Anghelici'?, Tatiana Zugrav'?, Sergiu Pisarenco?!, Oleg Crudu?, Gheorghe Lupu?, Ana Apascaritei!

!Surgery Department No.2, Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Republic of Moldova
“Department of General Surgery No.2, Holy Trinity Clinical Municipal Hospital, Chisinau, Republic of Moldova

ABSTRACT

Introduction. Bacterial infections in cirrhotic patients represent a major clinical problem, occuring 4-5 times more fre-
quently compared to the general population and increasing mortality by leading to acute on chronic liver failure, subse-
quent decompensation, and multiorgan failure. The study’s purpose is to determine the possibilities of laparoscopy in the
treatment of spontaneous bacterial peritonitis with decompensated liver cirrhosis.

Materials and methods. A retrospective descriptive study was conducted on 82 patients diagnosed with liver cirrhosis
and spontaneous bacterial peritonitis, who were admitted to the Constantin Tibirna Surgery department No2, Holy Trinity
Municipal Clinical Hospital and the Scientific Research Laboratory of Hepatic Surgery, Nicolae Testemitanu State Univer-
sity of Medicine and Pharmacy, Chisinau, Republic of Moldova, between January 2012 and December 2021. Patients who
underwent surgical drainage of the abdominal cavity by laparoscopy with postoperative peritoneal lavage with antibiotics
were selected. All patients received standard treatment for the correction of liver function and complications of portal
hypertension. The data were extracted from the medical records of the hospital archive, and the patient database was com-
piled. Data analysis was performed using simple statistical calculations.

Results. Positive ascitic fluid bacterial culture was in 29.2% (24 patients), while 70.7% (58 patients) had culture-negative
ascites and peritonitis. The most frequent bacterial species was E. coli, present in 54.1% (13 patients). Mortality was 8.5%
(7 patients) due to progressive liver failure. Recurrence of ascites and peritonitis at 1 month was 6.0% (5 patients).

Conclusions. The laparoscopic approach in spontaneous bacterial peritonitis in patients with decompensated liver cir-
rhosis allows for better sanitation of the abdominal cavity, improves peritoneal absorption, and deserves establishment as

clinical practice for patients with ascites and peritonitis and cirrhosis.

Keywords: cirrhosis, laparoscopy, spontaneous bacterial peritonitis.
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Key messages

What is not yet known on the issue addressed in the submit-
ted manuscript

The diagnosis of spontaneous bacterial peritonitis in patients with
liver cirrhosis is based on standard analyzes of the ascitic fluid for
bacterial flora and the number of PMN cells. However, many ques-
tions remain unanswered, leading to delayed diagnosis of ascites
and peritonitis and late initiation of treatment, which increases the
mortality rate to up to 90% in undiagnosed patients.

The research hypothesis

The laparoscopic approach as surgical treatment for spontaneous
bacterial peritonitis in patients with decompensated liver cirrho-
sis should lead to good sanitation of the peritoneal cavity and im-
prove peritoneal absorption.
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The novelty added by manuscript to the already published scientific literature

Conservative treatment of ascites and peritonitis with combined antibiotic therapy and evacuation laparocentesis is currently
the only approach for these patients. This manuscript shows that laparoscopy is a safe and optimal treatment for spontaneous
bacterial peritonitis by increasing parietal peritoneum absorption.

Introduction

Worldwide, 844 million people suffer from chronic liv-
er disease, with a mortality rate of two million deaths per
year, including one million deaths from complications of
cirrhosis. According to the National Bureau of Statistics in
the Republic of Moldova, over 10000 patients with liver cir-
rhosis were registered in 2019, and 8962 in 2021 [1]. The
main causative factors of liver cirrhosis are hepatitis Band C
viruses, followed by non-viral causes, excessive alcohol con-
sumption, and lipid dystrophy of the liver. As liver cirrhosis
is often asymptomatic until decompensation occurs, many
patients remain undiagnosed until complications arise. The
main complications include ascites, spontaneous bacterial
peritonitis (SBP), digestive bleeding from esophagogastric
varices, and hepatic encephalopathy [2].

Bacterial infections in cirrhotic patients represent
a major clinical problem, occurring 4-5 times more fre-
quently compared to the general population. These infec-
tions can increase mortality by leading to acute-on-chron-
ic liver failure, subsequent decompensation, and multior-
gan failure. Sudden-onset spontaneous bacterial infections
without an obvious source are specific to patients with
decompensated liver cirrhosis and include spontaneous
bacterial peritonitis, spontaneous bacteremia, and sponta-
neous bacterial empyema (infected hepatic hydrothorax).
Despite advances in intensive care and prophylactic antibi-
otic usage, SBP remains the most common and significant
bacterial infection in cirrhotic patients with ascites due to
its considerable morbidity and mortality [3]. Spontaneous
bacterial ascitic peritonitis occurs in 9% of hospitalized
patients with liver cirrhosis and ascites and accounts for
25% of all infections in patients with liver cirrhosis [4].
Mortality due to untreated spontaneous bacterial perito-
nitis can reach up to 90% in patients with decompensated
hepatic cirrhosis, but it decreases significantly, by up to
20%, with early diagnosis and prompt initiation of treat-
ment [5].

In this article, the early initiation of treatment will be
discussed using a patented procedure developed at the
Scientific Research Laboratory of Hepatic Surgery, Nicolae
Testemitanu State University of Medicine and Pharmacy for
patients with cirrhosis.

The aim of the research is to determine the possibil-
ities of laparoscopy with sanitation and drainage of the
abdominal cavity, combined with postoperative perito-
neal lavage with antibiotics, in the treatment of sponta-
neous ascitic peritonitis in patients with decompensated
liver cirrhosis.

Materials and methods

We conducted a retrospective descriptive study on pa-
tients admitted with decompensated liver cirrhosis and as-
cites, and peritonitis between January 2012 and December
2021. Patients who underwent surgical drainage of the ab-
dominal cavity by laparoscopy with postoperative peritone-
al lavage with antibiotics were selected. The patients were
treated at the Constantin Tibirna Surgery Department No.2,
Holy Trinity Municipal Clinical Hospital, and the Scientific
Research Laboratory of Hepatic Surgery, Nicolae Testemita-
nu State University of Medicine and Pharmacy. The data
were extracted from the medical records of the hospital ar-
chive, and a patient database was compiled. Data analysis
was performed using simple statistical calculations.

The study consists of analyzing the role of laparoscopic san-
itation of the abdominal cavity in patients with liver cirrhosis
and spontaneous bacterial ascites. The study was approved by
the Research Ethics Committee of Nicolae Testemitanu State
University of Medicine and Pharmacy - Minutes no. 15 from
28.02.2022. The project was funded by the National Agency
for Research and Development of the Republic of Moldova and
conducted at a large tertiary medical center - the Holy Trinity
Municipal Clinical Hospital. Patients with non-cirrhotic asci-
tes were not considered for evaluation.

All patients underwent a diagnostic algorithm consist-
ing of:

¢ Chest radiography to evaluate pleuritis.

e Esophagogastroduodenoscopy to prevent possible
bleeding. Preoperative endoscopic fibrin glue filling
of the esophageal and gastric varices was performed
on 49 patients (60%) (Figure 1).

¢ Laboratory analysis of ascitic fluid, including ascitic
neutrophil count and ascitic fluid culture.

¢ General analysis of urine and blood.

¢ Ultrasonography of the abdomen and pelvis.

¢ The diagnosis of SBP was based on criteria recom-
mended by the International Ascites Club and pub-
lished in 2000 [6].

Preoperative management

All patients received thorough preoperative prepara-
tion, including evaluation and correction of hepatic status,
thoracocentesis, and dosed preoperative microlaparocente-
sis (Figure 2), with perfusion of albumin to avoid post-para-
centesis circulatory dysfunction and to reduce acute hepatic
failure.

Dosed microlaparocentesis consisted of abdominal cavi-
ty puncture on the abdominal flank with a 14G vein cannula
under local anesthesia with 2% lidocaine solution (2 ml) to
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evacuate ascitic fluid through the perfusion drainage sys- g/1), hepatoprotective drugs, and prokinetic drugs were ad-
tem in a dosed manner. This avoids circulatory dysfunction ministered according to the national protocol for ascites in
post-paracentesis. During the same session, albumin (6-8 cirrhotic patients [7].
Fig. 1 Preoperative management of patients with decompensated liver cirrhosis and Fig. 2 Preoperative management of patients
ascites complicated by spontaneous bacterial peritonitis — preoperative endoscopic with decompensated liver cirrhosis and ascites
fibrin glue filling of the esophageal and gastric varices. complicated by spontaneous bacterial peritonitis
- dosed microlaparocentesis with a 14G venous
catheter.
Minimally invasive surgical treatment of SPB evacuated, allowing for the inspection of abdominal
The minimally invasive surgical treatment of patients organs (Figure 3).
with cirrhosis and SPB includes two stages: The next step is to debride all fibrinous smudges and
1. Laparoscopic complete evacuation of ascitic fluid adhesions from the intraperitoneal cavity (Figure 3A) and
with peritoneal lavage and drainage of the abdominal the parietal peritoneum and diaphragm (Figure 3B). Then,
cavity. lavage is carried out with 1.0-2.0 L of saline, which is com-
2. Under general anesthesia, the first, optical, trocar was pletely aspirated. A mixture containing hyaluronidase (640-
placed through the umbilical site. The working trocar, 1080 CU) dissolved in 200-400 ml of saline and ceftriaxone
5 mm in size, was placed on the right flank. Through (2-4 g) is then introduced simultaneously. Drainage tubes
the working trocar, the entire abdominal cavity was are placed in the Douglas pouch and right subdiaphragmat-
reviewed, and all the ascitic fluid from all spaces was ic space (Figure 3C).
A B C

Fig. 3 Laparoscopic sanitation and drainage of the peritoneal cavity in a patient with decompensated liver cirrhosis
and spontaneous bacterial peritonitis.
A. and B. - Fibrin debridement and sanitation of the peritoneum; C - Drainage placement in the abdominal cavity.
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Post-operative irrigation of the abdominal cavity

In the postoperative period, third-generation cepha-
losporins and ciprofloxacin, along with the hyaluronidase
enzyme and 2-3 L of saline solution, were introduced dai-
ly through the drainage tubes and removed after several
hours. This procedure, called post-operative irrigation of
the abdominal cavity, was performed daily for 5 days.

Postoperative lavage of the peritoneal cavity removes
residual fibrin and infections, decreases peritoneal edema,
and improves its absorbent properties.

82 patients with decompensated liver cirrhosis and as-
cites for more than one month prior, and SBP indicated by
an ascitic neutrophil count >250 cells/mm? in the absence
of an intra-abdominal and surgically treatable source of
sepsis were analyzed. These patients underwent diagnos-
tic-therapeutic laparoscopy with sanitation and drainage of
the abdominal cavity, followed by postoperative lavage and
antibiotics.

Inclusion criteria: decompensated liver cirrhosis with
ascites for more than one month prior; SBP indicated by an
ascitic neutrophil count >250 cells/mm?3 or patients with
positive bacteriological examination of ascitic fluid.

Exclusion criteria: absence of any other sources of infec-
tions, such as pneumonia, renal infections, surgical treated
source of intrabdominal infections; encephalopathy; any
states that serves as contraindication for pneumoperitone-
um; patients with non-cirrhotic ascites; pleuritis; patients
with pneumonia.

Results

Patients’ characteristics are shown in Table 1. The mean
MELD (Model for End-Stage Liver Disease) score in this
group was 21. Most of the patients had liver cirrhosis of vi-
ral etiology, primarily of HCV origin (Figure 4).

Table 1. Demographic and clinical data

No. 82
Gender

Male 49 (60 %)
Female 33 (40 %)
Age 53.9 (range, 28 - 71)
Child-Pugh Class C 82 (100%)
MELD score 21 (9-31)
Serum bilirubin (mg/dL) 40 (26-38)
Serum albumin (g/dL) 20 (14-24)
Prothrombin time (%) 58 (40-65)
Serum creatinine (mg/dL) 93 (70-120)
Prophylactic endoscopic sealing 49 (60 %)
of eso-gastric varices

Time of diagnosis establishment from 72h
admission to hospital

Time of onset of ascites 15 months
Recent evacuation laparocentesis, 1 month 9

Following the analysis of the patient group, it was ob-
served that patients with liver cirrhosis and decompensated
ascites who were diagnosed with SBP through the analysis
of ascitic fluid by diagnostic laparocentesis did not present

L6 ]
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Fig. 4 Major etiological factors of liver cirrhosis.

a specific clinical picture, nor did they have significant com-
plaints. A classic clinical picture that would clearly indicate
a diagnosis of SBP was present in only 24 patients, specifi-
cally those with bacteriascites. Most patients exhibited gen-
eral symptoms, such as general asthenia and intestinal mo-
tility disorders. Some patients had nonspecific abdominal
symptoms, such as mild abdominal pain, constipation, or
frequent semi-formed stools, and only 10 out of 82 patients
with spontaneous bacterial peritonitis experienced abdom-
inal pain with signs of peritonism (Table 2).

Table 2. Symptoms and signs of spontaneous bacterial peritonitis and
its variants

Symptoms and signs SBP Bacteriascites CNNA
82 pt(100%) 24 pt (29.2%) 58 pt
(70.7%)
Abdominal pain 14 (17 %) 12 (85.7) 2(14.2)
Abdominal tenderness 46 (56 %) 24 (52.1) 22 (47.8)
Rebound 10 (19 %) 7 (70%) 3 (30%)
Nausea 34 (41.4%) 20 (58.8) 14 (41.1)
Fatigue 67 (81.7 %) 24 (35.8) 43 (64.1)
Vomiting 17 (20.7 %) 9 (52.9) 8 (47.0)
Fever 9 (10.9 %) 7(77.7) 2(22.2)
Diarrhea 21 (25.6 %) 8(38.0) 13 (61.9)
Constipation 38 (46.3 %) 30 (78.9) 8(21.0)
Signs of dynamic ileus 3 (3.6 %) 3 0

Encephalopathy 21 (25.6 %) 18 (85.7) 3(14.2)
17 (20.7 %) 14 (82.3) 3(17.6)
Note: SBP - Spontaneous Bacterial Peritonitis; CNNA - Culture-Negative
Neutrocytic Ascites.

Upper digestive bleeding

The volume of ascitic fluid withdrawn per paracentesis
ranged from 8 to 16 L. The ascitic protein content was 14
g/L, and the mean neutrophil count was 290 cells/mm?.
Positive ascitic fluid bacterial culture was detected in 29.2%
of patients (24 patients), while 70.7% (58 patients) had cul-
ture-negative neutrocytic spontaneous bacterial peritonitis.
Ascitic fluid characteristics are shown in Table 3. The vari-
ants of SBP in our study population are shown in Figure 4.
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Fig. 4 Positive ascitic fluid bacterial culture was detected in
29.2% of patients (24 patients); 70.7 % (58 patients) had culture-
negative spontaneous bacterial peritonitis.

Table 3. Ascitic fluid characteristics.

Average volume of ascitic fluid withdrawn per
paracentesis (L) (range)

11 (8-16)

Neutrophil count/ mm? (range) 29 0 (180-350)
370 (280-580)
14 (5-47)

63 (45-90)

Total cell count/ mm?® (range)

Protein content (g/L)
LDH, U/L
Note: LDH - Lactate Dehydrogenase.

Based on the bacteriological evaluation, the most fre-
quent bacterial species was E. coli, found in 54.1% of pa-
tients (13 patients). No cases of anaerobic infection were
registered.

Table 4. Bacterial species detected in ascitic fluid

Microbial agents in ascitic fluid simple No. of patients (%)

Escherichia coli 13 (54.1)
Staphylococcus aureus 4 (16.6)
Streptococcus haemolyticus 3(12.5)
Klebsiella pneumoniae 2(8.3)
Staphylococcus epidermidis 2(8.3)

In the early postoperative period, patients subjectively
reported an improvement in their general condition and did
not present complications related to the surgery. Mortality
at 1 month was 8.5% (7 patients) due to progressive liver
failure. Readmissions for SBP at 1 month were 6% (5 pa-
tients).

Discussion

The current theory of the pathogenesis of SBP in pa-
tients with cirrhosis and ascites suggests that repeated ep-
isodes of bacterial translocation from the intestinal lumen
to the mesenteric lymph nodes lead to systemic bacterial
inoculation, representing key steps in the development of
SBP. However, most episodes of systemic bacteremia remain
undetected [8].
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Patients with SBP may present with intestinal ileus,
fever, diffuse abdominal pain, and a palpable abdomen
with diffuse, unclear peritoneal signs. However, up to one-
third of patients with spontaneous peritoneal infections
may be completely asymptomatic or present with only
encephalopathy and/or acute renal failure [9, 10]. The
diagnosis of SBP is established by performing laparocen-
tesis on admission, which reveals an absolute neutrophil
count in the ascitic fluid greater than 250/mm? [11]. As-
cites itself is not fatal unless it becomes infected (sponta-
neous bacterial peritonitis). The infection, in turn, often
precipitates hepatorenal syndrome, increases the risk of
bleeding from esophageal varices, and, if left untreated,
can lead to death [12].

Intestinal permeability dysfunction in patients with
decompensated liver cirrhosis is the primary event trig-
gering spontaneous bacterial peritonitis. The passage of
infection into the ascitic fluid initiates an inflammatory
process, manifested by an increase in the number of neu-
trophils [2, 13].

According to the 2021 Practice Guideline of the Ameri-
can Association for the Study of Liver Diseases (AASLD), di-
agnostic laparocentesis should be performed in all patients
with ascitic syndrome, even if they do not present obvious
clinical signs of infection [14]. The diagnosis of spontaneous
bacterial peritonitis in patients with liver cirrhosis and as-
cites is established based on both the general and bacterio-
logical examination of the ascitic fluid [15].

The bacteriological examination of the ascitic fluid is
performed before the initiation of empirical antibacterial
therapy [15]. At the patient’s bedside, at least 10 ml of ascit-
ic fluid is collected and inoculated into a blood culture test
tube, with evaluation done for both aerobic and anaerobic
germs. At the same time, the patient’s venous blood is col-
lected for blood culture examination. The simultaneous col-
lection of blood and ascitic fluid samples during the bacteri-
ological examination increases the sensitivity of the method
for detecting the microorganism involved in triggering SBP
by 90% [16].

According to literature data, spontaneous bacterial
peritonitis is typically a mono-bacterial infection, most fre-
quently caused by gram-negative bacteria (in 60% of cases).
The causative agent is usually specific to the intestinal flo-
ra, with Escherichia coli being the most common, followed
by Klebsiella pneumoniae, Staphylococcus aureus, Entero-
coccus faecalis, and Enterococcus faecium [17]. However,
there has been a recent increase in cases of SBP caused by
gram-positive bacteria, including multidrug-resistant and
quinolone-resistant strains. Gram-positive germs involved
are Streptococcus spp., Enterococcus spp., and Staphylococ-
cus spp.- [18, 19].

Laparocentesis performed more than 48 hours after
hospitalization, with the detection of SBP, is considered a
nosocomial infection; multidrug-resistant bacteria are most
frequently detected. Patients with decompensated liver cir-
rhosis, due to frequent hospitalizations and repeated expo-
sure to invasive procedures and antibiotic administration,
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either for treatment or prophylaxis, often develop infections
caused by multidrug-resistant bacteria, accounting for 35%
of all infections [19].

With the initiation of antibacterial therapy and the pro-
phylaxis of primary and recurrent SBP using norfloxacin,
the detection of quinolone-resistant organisms in ascitic
fluid has been increasingly reported, being attributed to
nosocomial SBP [20].

Despite the use of high-sensitivity methods for detecting
microorganisms in ascitic fluid, bacterial culture remains
negative in up to 60% of cases of SBP confirmed by laparo-
centesis with neutrophils 2250 cm? [6].

According to the bacteriological result of the ascitic fluid
and the presence of neutrophils we can differentiate:

e spontaneous bacterial peritonitis (classic) - neutro-
phils in the ascitic fluid are 2250/cm?® and the bac-
teriological examination is positive, which could be
mono-bacterial or poly-bacterial.

¢ neutrophilic spontaneous peritonitis, culture-nega-
tive — neutrophils in the ascitic fluid are = 250/cm?,
and the bacteriological examination is negative.

e spontaneous bacterial peritonitis, or bacteriascites -
neutrophils in the ascitic fluid are < 250/mm?® and the
bacterial culture of the ascitic fluid is positive' [21].

In the group of patients investigated, the analysis of the
protein level in the ascitic fluid showed that, in most cases,
the protein level averaged 14 g/L. Runyon demonstrated
that cirrhotic patients with protein levels in the ascitic fluid
below 1 g/dL are 10 times more likely to develop SBP [22].
Thus, the antibacterial and opsonic activity of ascitic fluid
is closely correlated with the protein concentration. Studies
have confirmed that the ascetic fluid protein concentration
is an essential predictor of the first episode of SBP [23, 24].
However, there were patients with a positive ascitic fluid
culture confirming the diagnosis of SBP, but with high pro-
tein levels detected in the ascitic fluid, up to 47 g/L. These
patients also presented with large fibrin deposits at lapa-
roscopy.

Bacterial infection in patients with liver cirrhosis is the
most frequent trigger of acute-on-chronic liver failure [25].
Acute-on-chronic liver failure in cirrhosis is a syndrome
characterized by acute decompensation, organ failure, and
high mortality [25, 26]. In the analyzed study group, mor-
tality at 1 month was 8.5% (7 patients) due to progressive
liver failure. Bacterial infections, especially spontaneous
bacterial peritonitis, are a major problem and a significant
prognostic factor in patients with acute-on-chronic liver
failure [25, 26].

Conclusion

Spontaneous bacterial peritonitis has multiple variants
and can be misdiagnosed due to the lack of specific signs
and symptoms. In patients with ascites and cirrhosis, SBP
may represent a source of latent abdominal sepsis. The
laparoscopic approach enables both the diagnosis of latent
spontaneous peritonitis and thorough peritoneal lavage,
along with the installation of intra-abdominal drains and
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postoperative lavage of the abdominal cavity to improve
peritoneal absorption function. Post-operative fractional
lavage of the abdominal cavity facilitates better cleaning,
enhancing peritoneal absorption. Thus, minimally invasive
laparoscopic access constitutes a safe treatment option for
patients with SBP and liver cirrhosis.
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ABSTRACT

Introduction. Contemporary society reflects a clear trend towards delayed motherhood, raising significant concerns in
the management of pregnancy and childbirth in women of advanced reproductive age. In this context, the mode of delivery
and associated risks for this age category require increased attention. Birth methods have been thoroughly examined to
identify risks and influencing factors within this specific cohort.

Material and methods. A descriptive cross-sectional study was conducted on a sample of 528 women. Data were collected
using a pre-tested semi-structured questionnaire, and respondents were divided into three groups based on the mode of
delivery: vaginal delivery, planned cesarean section, and emergency cesarean section. Sociodemographic, anthropometric,
medical, and obstetric characteristics were analyzed using linear regression. Statistical analyses included descriptive and
inferential statistics (Chi-square), with a 95.0% confidence interval.

Results. The analysis revealed statistically significant variations in the mode of delivery based on maternal age (p=0.013)
and paternal age (p=0.001), with an increased rate of cesarean sections at more advanced ages. Significant variations
were also found in relation to area of residence (p=0.003), education level (p=0.001), nature of work (p=0.028), GP ap-
pointments (p=0.020), number of GP appointments(p<0.001), number of obstetrician appointments (p=0.032), time of
informing on risk factors (p=0.005), parity (p<0.001), multiple pregnancies (p=0.016), mode of first delivery (p<0.001),
pregnancy complications (p=0.003), delivery complications (p<0.001), gestational age at birth (p=0.017), Apgar scores at
1 and 5 minutes (p<0.001).

Conclusions. Advanced reproductive age has been associated with a higher risk of cesarean section compared to vaginal
delivery. The influence of age is modulated by various sociodemographic, medical, and obstetric characteristics, including
area of residence, education level, history of cesarean section, parity, pregnancy and delivery complications, pre-existing
chronic conditions, antenatal care and provision of information on risk factors.

Keywords: advanced reproductive age, advanced maternal age, mode of delivery, cesarean section, information, risk fac-
tors, antenatal care.
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an delivery compared to vaginal delivery and influence birth out-
comes in this age cohort.

The research hypothesis

Sociodemographic, anthropometric, medical, and obstetric char-
acteristics significantly influence the mode of delivery in women
of advanced reproductive age, determining a higher likelihood of
cesarean delivery compared to vaginal delivery.

The novelty added to the scientific literature in the field

The scientific novelty of the article lies in the detailed analysis
of how biopsychosocial factors influence the mode of delivery in
women of advanced reproductive age, highlighting the specific im-
pact of education, area of residence, medical history, and obstetric
complications on mode of delivery. This research contributes to a
better understanding of the factors determining the mode of de-
livery in this age group, providing valuable insights for optimizing

antenatal care.

Introduction

Globally, the age of motherhood has increased over the
previous few decades. According to the report of the Or-
ganization for Economic Co-operation and Development,
between 1970 and 2021, the average age of women giving
birth increased by two to five years in the majority of OECD
countries [1]. In numerous high-income countries, the birth
rate for women in their late 30s has increased [2].

In 2022, the average age of women at childbirth in Eu-
rope varied from 27.8 years in Bulgaria to 32.2 years in Lux-
embourg, while in Moldova, it was 28 years [3]. Data analy-
sis over the last decade has shown an increase in the birth
rate for women aged 35 to 39 in the United States, from 45.9
per 1 000 women in 2010 to 52.7 in 2019. Similarly, there
has been an increase in the birth rate for women aged 40
to 44, from 10.2 to 12 per 1 000 [4]. A study conducted in
29 countries across Africa, Asia, the Middle East, and Latin
America also revealed that 12.3% of pregnant women fall
into the category of advanced maternal age [5]. There is a
clear trend of an increasing average age of women at child-
birth, partly due to the tendency to delay having their first
child [1]. This trend can be explained by women choosing to
focus on careers and financial security, thereby postponing
maternal age [6]. Furthermore, advances in assisted repro-
ductive technologies have extended the reproductive win-
dow, leading to a corresponding increase in the incidence of
advanced maternal age [7].

Approximately 21% of total births worldwide, ranging
from 6% in low- and middle-income countries to 27% in
developed regions, are delivered by cesarean section (CS)
[8]. The CS rate continues to rise globally, with reported
rates (in 2016) of 24.5% in Western Europe, 32% in North
America, and 41% in South America [8, 9]. The reasons for
the increasing CS rate are multifactorial, but existing litera-
ture suggests that the increase is largely driven by advanced
maternal age, especially among nulliparous women [10].
Statistical data indicate higher CS rates among women over

35 years old compared to younger mothers [11]. Addition-
ally, maternal age is considered an independent risk factor
for CS or unsatisfactory obstetrical outcomes. Among nul-
liparous women aged 35 to 39, CS rates are twice as high
compared to younger ages and can triple among those over
40 [11, 12]. Consistent research findings have constantly
linked increasing maternal age with higher CS rates [13].

Studies have shown that women of advanced maternal
age are more likely to have pre-existing chronic diseases
(such as chronic hypertension and diabetes) [14], maternal
complications (gestational hypertension, gestational diabe-
tes, preeclampsia, placenta previa, and placental abruption)
[15], perinatal complications (low birth weight, prematuri-
ty, and fetal death) [15], and CS [16]. Additionally, obesity
significantly increases the rate of CS, but there is limited
evidence in the literature regarding whether elective CS or
physiological vaginal delivery (VD) is the optimal mode of
delivery for women with morbid obesity [17].

However, unjustified CS can increase short-term and
long-term health risks for mothers and their children. Short-
term risks include infection, hemorrhage, visceral injuries,
placenta accreta, and placental abruption [18]. Long-term
risks include asthma and obesity [18]. Additionally, there is
a higher likelihood of spontaneous abortion, ectopic preg-
nancy, and stillbirth in subsequent pregnancies for mothers
who have undergone CS [19].

It is important to note that for low-risk women, who
typically represent a small proportion of adverse out-
comes overall, recovery time after CS is longer compared
to VD. Compared to VD, the risk of infection and associated
morbidity during a CS can increase by up to 20 times [20].
Therefore, according to the WHO Statement in 2015 regard-
ing CS rates, CS should be performed only when medically
necessary [21]. Depending on the location, between 2.5%
and 18% of CS performed worldwide are done without
medical indications [22, 23].

In low- and middle-income countries, women of ad-
vanced reproductive age significantly differ in sociodemo-
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graphic characteristics [4], which is reflected in parity and
mode of delivery. In this context, this study aims to describe
the sociodemographic, anthropometric, obstetric, and med-
ical characteristics of women of advanced reproductive age
based on the mode of delivery, as well as to evaluate the in-
fluence of the interrelationship among these characteristics
on the mode of delivery.

The objective of the study is to examine rates of VD and
CS among women of advanced reproductive age based on
their sociodemographic, anthropometric, medical, and ob-
stetrical characteristics, and to evaluate the relationships
among these factors.

Materials and methods

To achieve the stated objective, a selective cross-section-
al observational study was conducted with a sample of 528
participants. The inclusion criteria were as follows: women
aged between 35 and 49 years who gave birth during ad-
vanced reproductive age. As a research tool, a questionnaire
developed by the authors was utilized. Interviews were con-
ducted individually using a set of semi-structured questions
to gather detailed information about the medical and social
characteristics of the participants, in addition to available
medical records. Open-ended questions were employed to
capture personal experiences and individual perceptions of
the participants.

We divided participants into three groups based on the
mode of delivery: vaginal delivery, planned cesarean section,
emergency cesarean section, and compared the influence of
a series of sociodemographic, anthropometric, medical, and
obstetrical characteristics using the linear regression meth-
od. Additionally, the modification of the effect was analyzed
based on a series of variables whose evaluation showed sta-
tistically significant variations.

The collected data were analyzed using IBM SPSS Sta-
tistics software, version 26.0, following the documenta-
tion available at: IBM SPSS Statistics 26 Documentation.
Statistical methods appropriate for the type of variables
collected were employed. Tests and correlation analyses
were utilized to identify potential relationships between
medical and social variables. The significance of the results
was assessed at a confidence interval of 95%. This method-
ological approach allowed for a detailed perspective on the
socio-medical characteristics of women of advanced repro-
ductive age, contributing to a deeper understanding of this
evolving reality.

Results

In the study, 528 pregnant women were included, of
whom 77 or 14.6% (95% CI: 12.0% - 18.0%) were aged be-
tween 35 and 39 years, and 451 or 85.4% (95% CI: 82.0%
- 88.0%) were aged over 40 years. The mean age of the
participants was 37.8 + 2.5 years, with a median of 37.0
(Min=35.0, Max=49.0, IQR=3). The mean age of their part-
ners was 41.7 + 3.9 years, with a median of 41.0 (Min=34.0,
Max=56.0, IQR=7.0) (95% CI: 41.0% - 42.0%).

Primigravidae accounted for 18.9% (95% CI: 16% -
22%), while primipara represented 25.1% (95% CI: 21% -
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29%) of the participants. The mean number of pregnancies
was 3.2+1.6 pregnancies, with a median of 3.0 (Min=1.0,
Max=7.0, IQR=2.0) (95% CI: 3.0 - 3.3%), and the mean
number of births was 1.6+1.4 births, with a median of 2.0
(Min=0.0, Max=6.0, IQR=1.3) (95% CI: 1.5% - 1.8%).

The first pregnancy resulted in birth for 66.5% (95% CI:
62% - 71%) of participants, of which 8% (95% CI: 5.6% -
10%) were via Cesarean section (CS). Complicated obstet-
rical history was reported in 42.0% (95% CI: 38% - 46%)
of participants, and pre-existing chronic diseases in 45.3%
(95% CI: 41% - 50%) of participants.

VD occurred in 59.5% (95% CI: 55% - 64%) of partic-
ipants, planned cesarean section (PCS) in 15.9% (95%
Cl: 13% - 19%), and emergency cesarean section (ECS)
in 24.6% (95% CI: 21% - 28%) of participants. Pregnan-
cy complications were recorded in 70.8% (95% CI: 67% -
75%) of participants, and 50.6% (95% CI: 46% - 55%) de-
veloped birth complications.

For the identification and evaluation of sociodemo-
graphic, anthropometric, obstetrical, and other health-re-
lated factors associated with the mode of delivery, a bivari-
ate analysis was conducted.

Table 1 shows the variations in the rates of VD and CS
according to the sociodemographic and anthropometric
characteristics of women. The mode of delivery differs sig-
nificantly depending on the mother’s age (p=0.013), with
a mean of 38.5%2.8 years, a median of 38.0 (Min=35.0,
Max=44.0, IQR=4.0) for PCS, and 37.6%2.4 years, a medi-
an of 37.0 (Min=35.0, Max=46.0, IQR=3.0) for ECS, and
37.6%2.5 years, a median of 37.0 (Min=35.0, Max=49.0,
IQR=3.0) for VD. Similar differences (p=0.001) are also
recorded depending on the age of the father, with a mean
of 43.0+3.7 years, a median of 43.0 (Min=35.0, Max=53.0,
IQR=4.5) for PCS, and 41.5+3.8 years, a median of 41.0
(Min=35.0, Max=53.0, IQR=7.0) for ECS, compared with the
mean of 41.4 +3.9 years, and the median of 41.0 (Min=34.0,
Max=56.0, IQR=6.0) for VD.

Statistically significant variations are also established in
the evaluation of the relationship between mode of delivery,
specifically PCS and ECS, and the following characteristics:
area of residence (p=0.003), education (p=0.001), and na-
ture of work (p=0.028). Additionally, comparative evalu-
ation between mode of delivery and workplace exposure
(p=0.6), pre-pregnancy BMI (p>0.9), and recommended
weight gain during pregnancy (p=0.6) did not reveal statis-
tically significant differences. (Table 1).

The impact of antenatal care on the mode of delivery was
evaluated and presented in Table 2. The study results found
that participants who attended antenatal care with a GP
had VD in 61.8% (95% CI: 57% - 66%), compared to 44.4%
(95% CI: 33% - 56%) among participants who did not at-
tend antenatal care with a GP. Meanwhile, 22.2% (95% CI:
13% - 32%) of participants who did not attend antenatal
care with a GP gave birth by PCS, and 33.3% (95% CI: 22%
- 44%) by ECS, compared to 14.9% (95% CI: 12% - 18%)
of participants who attended antenatal care with a GP and
gave birth by PCS, and 23.2% (95% CI: 19% - 27%) by ECS.
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Table 1. Relationship between mode of delivery and sociodemographic and anthropometric characteristics
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VD,

PCS,

ECS,

Statistic

i 0, 2 0, 2 0, 2 _ 3

Mode of delivery N =314 95% CI N =84t 95% CI N = 130! 95% CI Test p-value
37.6 (2.5) 38.5(2.8) 37.6 (2.4)

Woman's age 37.0 (3.0) 37,38 38.0 (4.0) 38,39 37.0 (3.0) 37,38 8,7 0.013
35.0,49.0 35.0,44.0 35.0,46.0
41.4 (3.9) 43.0 (3.7) 41.5(3.8)

Partner's age 41.0 (6.0) 41,42 43.0 (4.5) 42,44 41.0 (7.0) 41,42 13 0.001
34.0,56.0 35.0,53.0 35.0,53.0

Area of residence

rural 150 (47.8%) 42%, 53% 35 (41.7%) 31%, 52% 39 (30.0%) 22%, 38% 12 0.003

urban 164 (52.2%) 47%, 58% 49 (58.3%) 48%, 69% 91 (70.0%) 62%, 78%

Education

secondary 154 (49.0%) 44%, 55% 24 (28.6%) 19%, 38% 43 (33.1%) 25%, 41% 18 0.001

vocational 64 (20.4%) 16%, 25% 24 (28.6%) 19%, 38% 30 (23.1%) 16%, 30% '

higher 96 (30.6%) 25%, 36% 36 (42.9%) 32%, 53% 57 (43.8%) 35%, 52%

Nature of work

physical 48 (15,3%) 11%, 19% 9 (10.7%) 4.1%, 17% 7 (5.4%) 1.5%, 9.3%

intellectual 104 (33,1%) 28%, 38% 39 (46.4%) 36%, 57% 59 (45.4%) 37%, 54% 14 0.028

mixed 20 (6,4%) 3.7%, 9.1% 5 (6.0%) 0.89%, 11% 7 (5.4%) 1.5%, 9.3%

doesn’t work 142 (45,2%) 40%, 51% 31 (36.9%) 27%, 47% 57 (43.8%) 35%, 52%

Exposure

yes 34 (10.8%) 7.4%, 14% 11 (13.1%) 5.9%, 20% 11 (8.5%) 3.7%, 13% 2.8 0.6

no 138 (43.9%) 38%, 49% 42 (50.0%) 39%, 61% 62 (47.7%) 39%, 56%
25.8 (4.3) 25.9 (4.3) 25.7 (3.8)

Pre-pregnancy BMI 25.8(6.3) 25,26 24.7 (4.9) 25,27 26.0 (5.7) 25,26 0.06 >0.9
17.6 47.6 17.6 39.6 18.0 35.0
12.5 (4.8) 12.8 (4.2) 12.8 (4.6)

Weight gain 13.0 (7.0) 12,13 13.0(7.3) 12,14 13.0 (7.0) 12,14 0.95 0.6
3.051.0 1.0 21.0 3.029.0

Note: 'n (%); Mean (SD); Median (IQR); Minimum Maximum; ?CI = Confidence Interval; *Pearson’s Chi-squared test; Kruskal-Wallis rank sum test

The evaluation of the relationship between the average
attendance of the GP and the mode of delivery reveals sta-
tistically significant deviations (p <0.001). Among partici-
pants who had a VD, 40.1% (95% CI: 32% - 49%) had 1-3
GP’s attendances, and 46.5% (95% CI: 41% - 52%) had 4-7
attendances. In comparison, among participants with PCS,
29.8% (95% CI: 11.5% - 48.1%) had 1-3 attendances, and
47.6% (95% CI: 37% - 58%) had 4-7 attendances. For those
with ECS, 23.1% (95% CI: 7.7% - 38.4%) had 1-3 attendanc-
es, and 55.4% (95% Cl: 47% - 64%) had 4-7 attendances.

There is a similar trend observed in the relationship
between the average attendances of the obstetrician and
the mode of delivery, with statistical deviations yielding
p=0.032. The rate of participants with more than 3 atten-
dances of the obstetrician is 70,2% (95% CI: 60% - 80%) for
those with PCS and 63.1% (95% CI: 55% - 71%) for those
with ECS, compared to participants with up to 3 attendanc-
es, representing 29.8% (95% CI: 20% - 40%) for PCS and
36.9% (95% CI: 29% - 45%) for ECS. Simultaneously, the
rate of participants with VD is approximately identical for
both attendance groups, constituting 55.4% (95% CI: 50%
- 61%) for those with > 3 attendances and 44.6% (95% Cl:
39% - 50%) for those with 1-3 attendances.

The role of informed decision-making regarding preg-
nancy and childbirth in women of advanced reproductive
age is underscored by statistically significant differences
in CS rates based on the timing and content of information

about age-related reproductive risks (p=0.005). It is note-
worthy that participants who had VD were informed at
similar rates either before becoming pregnant or during
pregnancy, at 38.9% (95% CI: 33% - 44%) and 38.5% (95%
CI: 33% - 44%), respectively. In contrast, for participants
who underwent PCS or ECS, the rate of those informed be-
fore pregnancy was approximately twice as high compared
to those informed during pregnancy, accounting for 59.5%
(95% CI: 49% - 70%) and 28.6% (95% CI: 19% - 38%) for
PCS, while it was 50.8% (95% CI: 42% - 59%) and 33.8%
(95% CI: 26% - 42%) for ECS.

It is noteworthy that in this study, no statistically sig-
nificant differences were identified for the relationship be-
tween the availability and utility of the perinatal book and
the mode of delivery in women of advanced reproductive
age (p=0.5).

The results of the evaluation of the mode of delivery
based on obstetrical characteristics are presented in Ta-
ble 3. Of the studied group, 59.5% (95% CI: 55% - 64%) of
the participants gave birth vaginally, 15.9% (95% CI: 13%
- 19%) by PCS, and 24.6% (95% CI: 21% - 28%) by ECS.
It is relevant that the evaluation of the mode of delivery
based on parity shows statistically significant differences
(p<0.001), where, for primiparous, C-section was predomi-
nant at 57.9%, including 31.6% ECS, compared to multipara
women, where VD was predominant, constituting 65.3%. In
the same context, it was found that births among primipa-
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Table 2. Relationship between mode of delivery and antenatal care
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VD, PCS,

ECS, Statistic

Mode of delivery N=314! 95% CI? N =84t 95% CI* N =130 95% CI? test p-value®
GP attendance

yes 282 (89.8%) 86%, 93% 68 (81.0%) 73%, 89% 106 (81.5%) 75%, 88% 7.8 0.020
no 32 (10.2%) 6.8%, 14% 16 (19.0%) 11%, 27% 24 (18.5%) 12%, 25%

Timing of initiation of antenatal care

first trimester 226 (72.0%) 67%, 77% 55 (65.5%) 55%, 76% 90 (69,2%) 61%, 77% 1.4 0.5
second/third trimester 88 (28.0%) 23%, 33% 29 (34.5%) 24%, 45% 40 (30.8%) 23%, 39%

GP attendances

1-3 126 (40.1%) 32%, 49% 25 (29.8%) 11,5%, 48,1% 30 (23.1%) 7.7%, 38.4%

4-7 146 (46.5%) 41%, 52% 40 (47.6%) 37%, 58% 72 (55.4%) 47%, 64% 34 <0.001
>7 10 (3.2%) 1.2%, 5.1% 3 (3.6%) -0.40%, 7.5% 3 (2.3%) -0.27%, 4.9%

0 32 (10.2%) 6.8%, 14% 16 (19.0%) 11%, 27% 24 (18.5%) 12%, 25%

Number of USG exams

<=2 56 (17.8%) 14%, 22% 8 (9.5%) 3.2%, 16% 16 (12.3%) 6.7%, 18% 6 0.2
>2 255 (81.2%) 77%, 86% 76 (90.5%) 84%, 97% 113 (86.9%) 81%, 93%

0 3 (1.0%) -0.12%, 2.0% 0 (0.0%) 0.0%, 0.0% 1 (0.8%) -0.73%, 2.3%

Obstetrician attendances

1-3 140 (44.6%) 39%, 50% 25 (29.8%) 20%, 40% 48 (36.9%) 29%, 45% 6.9 0.032
>3 174 (55.4%) 50%, 61% 59 (70.2%) 60%, 80% 82 (63.1%) 55%, 71%

Risk factors information

before pregnancy 122 (38.9%) 33%, 44% 50 (59.5%) 49%, 70% 66 (50.8%) 42%, 59%

after pregnancy 121 (38.5%) 33%,44% 24 (28.6%) 19%, 38% 44 (33.8%) 26%, 42% 15 0.005
uninformed 71 (22.6%) 18%, 27% 10 (11.9%) 5.0%, 19% 20 (15.4%) 9.2%, 22%

Pregnancy book

Useful 262 (83.4%) 79%, 88% 71 (84.5%) 77%, 92% 104 (80.0%) 73%, 87% 26 05
Useless 31 (9.9%) 6.6%, 13% 10 (11.9%) 5.0%, 19% 13 (10.0%) 4.8%, 15%

Not available 21 (6.7%) 3.9%, 9.5% 3 (3.6%) -0.40%, 7.5% 13 (10.0%) 4.8%, 15%

Note: 'n (%); “CI - Confidence Interval; *Pearson’s Chi-squared test; Kruskal-Wallis rank sum test; GP - General practitioner.

rous constituted 17.8% (95% CI: 14% - 22%) of VD, 41.7%
(95% CI: 31% - 52%) of PCS, and 32.3% (95% CI: 24% -
40%) of ECS compared to 82.2% (95% CI: 78% - 86%) of
VD, 58.3% (95% CI: 48% - 69%) of PCS, and 67.7% (95%
Cl: 60% - 76%) of ECS in multipara women, representing
statistically significant differences (p=0.001).

In the conducted study, the mean number of previ-
ous births among participants who delivered via PCS was
1.2+1.3 births, with a median of 1.0 (Min=0.0, Max=5.0,
IQR=2.0), 1.3+1.2 births, median 1.0 (Min=0.0, Max=5.0,
IQR=2.0) for those with ECS, and 1.9+1.4 births, median 2.0
(Min=0.0, Max=6.0, IQR=2.0) for those who had VD. These
differences are statistically significant (p<0.001). The same
trend is observed when comparing the number of pregnan-
cies in medical history (p<0.001). Correlation with other
variables such as pre-existing chronic diseases (p=0.2),
complicated obstetrical history (p=0.13), history of medical
abortion (p=0.9), history of spontaneous abortion (p=0.7),
and mode of conception (p=0.4) did not reveal statistically
significant differences.

Meanwhile, the proportion of primigravidae who deliv-
ered via PCS and ECS is approximately twice as high com-
pared to those who had VD, comprising 29.8% (95% CI:
20% - 40%) and 23.1% (95% CI: 16% - 30%) respective-
ly, compared to 14.3% (95% CI: 10% - 18%). Additionally,

the rate of multigravidas who delivered vaginally is about
6 times higher compared to primigravidae, 3.3 times high-
er for those via ECS, and 2.3 times higher via PCS, consti-
tuting 85.7% (95% CI: 82% - 90%) for VD, 70.2% (95% CI:
60% - 80%) for PCS, and 76.9% (95% CI: 70% - 84%) for
ECS. These differences reach statistical significance with
p=0.002.

According to the results of the present study, among
participants who had ECS, 81.5% (95% CI: 75% - 88%) had
pregnancy complications, and among those who had PCS,
73.8% (95% CI: 64% - 83%) had pregnancy complications,
compared to 65.6% (95% CI: 60% - 71%) among partici-
pants with VD (p=0.003).

Of particular interest is the finding that the proportion
of women who experienced birth complications is signifi-
cantly lower among participants who had PCS compared to
those who had VD or ECS, comprising 25% (95% CI: 16% -
34%) of OCS, compared to 53.8% (95% CI: 48% - 59%) and
59.2% (95% CI: 51% - 68%) of participants who had VD or
ECS, respectively, showing statistically significant differenc-
es (p <0.001).

There are significant variations in the mode of delivery
based on the outcomes of the first pregnancy (p=0.0001),
which show that participants whose first pregnancy ended
in delivery had a VD rate of 66.7% (95% CI: 61.5% - 71.6%)
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Table 3. Relationship between the mode of delivery and medical and obstetrical characteristics

VD PCS ECS Statistic
: g 0, 2 3 0, 2 4 0, 2 - 3
Mode of delivery N=314! 95% CI N =84t 95% CI N =130 95% CI Test p-value
Preexisting chronic conditions
yes 133 (42.4%) 37%, 48% 44 (52.4%) 42%, 63% 62 (47.7%) 39%, 56% 3.1 0.2
no 181 (57.6%) 52%, 63% 40 (47.6%) 37%, 58% 68 (52.3%) 44%, 61%
3.4 (1.6) 2.8 (1.6) 2.9 (1.5)
Gravidity 3.0 (2.8) 3.3,36 3.0 (3.0) 2.4,3.1 3.0 (2.0) 2.6,3.1 20 <0.001
1.0,7.0 1.0,7.0 1.0,7.0
1.9 (1.4) 1.2 (1.3) 1.3(1.2)
Parity 2.0 (2.0) 1.8,2.1 1.0 (2.0) 0.89,1.5 1.0 (2.0) 11,15 31 <0.001
0.0,6.0 0.0,5.0 0.0,5.0
0.4 (0.8) 0.3 (0.7) 0.3 (0.7)
Abortion history 0.0 (0.0) 0.27,0.43 0.0 (0.0) 0.15,0.45 0.0 (0.0) 0.19, 0.42 0.23 0.9
0.0, 4.0 0.0, 3.0 0.0,4.0
. 0.2 (0.6) 0.3(0.7) 0.3(0.7)
ﬁfs‘;gianeous abortion 4 (40) 0.17,0.30 0.0 (0.0) 0.15,0.47 0.0 (0.0) 0.18,0.43 0.78 0.7
Y 0.0,3.0 0.0, 4.0 0.0, 4.0
0.0 (0.1) 0.1(0.3) 0.0 (0.2)
Ectopic pregnancy history 0.0 (0.0) 0.00, 0.03 0.0 (0.0) 0.01,0.14 0.0 (0.0) 0.00, 0.09 6.6 0.037
0.0, 1.0 0.0,2.0 0.0,2.0
Parity
primipara 56 (17.8%) 14%, 22% 35 (41.7%) 31%, 52% 42 (32.3%) 24%, 40% 25 <0.001
multipara 258 (82.2%) 78%, 86% 49 (58.3%) 48%, 69% 88 (67.7%) 60%, 76%
Mode de conception
Natural 306 (97.5%)  96%,99% 80 (95.2%)  91%,100% 124 (95.4%)  92%,99% 1.7 0.4
IVF 8 (2.5%) 0.80%, 4.3% 4 (4.8%) 0.21%, 9.3% 6 (4.6%) 1.0%, 8.2%
Complicated obstetric history
yes 121 (38.5%) 33%, 44% 41 (48.8%) 38%, 59% 60 (46.2%) 38%, 55% 41 0.13
no 193 (61.5%)  56%,67% 43 (51.2%) 41%, 62% 70 (53.8%) 45%, 62%
Mode of first pregnancy delivery
VD 227 (72.3%) 67%, 77% 26 (31.0%) 21%, 41% 56 (43.1%) 35%, 52% 75 <0.001
CS 7 (2.2%) 0.60%,3.9% 15 (17.9%) 9.7%, 26% 20 (15.4%) 9.2%, 22% '
Nulliparae 80 (25.5%) 21%, 30% 43 (51.2%) 41%, 62% 54 (41.5%) 33%, 50%
Pregnancy complications
yes 206 (65.6%) 60%, 71% 62 (73.8%) 64%, 83% 106 (81.5%) 75%, 88% 12 0.003
no 108 (34.4%) 29%, 40% 22 (26.2%) 17%, 36% 24 (18.5%) 12%, 25%
Delivery complications
yes 169 (53.8%) 48%, 59% 21 (25.0%) 16%, 34% 77 (59.2%) 51%, 68% 27 <0.001
no 145 (46.2%) 41%, 52% 63 (75.0%) 66%, 84% 53 (40.8%) 32%, 49%
Gestational age
22-28 weeks 14 (4.5%) 2.2%, 6.7% 0 (0.0%) 0.00%, 0.00% 2 (1.5%) -0.58%, 3.7% . 0.017
29-35 weeks 31 (9.9%) 6.6%, 13% 5 (6.0%) 0.89%, 11% 21 (16.2%) 9.8%, 22% '
36-40 weeks 269 (85.7%) 82%, 90% 79 (94.0%) 89%, 99% 107 (82.3%) 76%, 89%
7.0 (1.1) 7.6 (0.9) 7.2 (1.1)
Apgar score at 1 min 7.0 (2.0) 6.9,7.2 8.0 (1.0) 7.4,7.8 8.0 (1.8) 7.0,7.4 19 <0.001
3.0,9.0 5.0,9.0 3.0,9.0
7.8 (1.0) 8.3 (0.8) 7.9 (1.0)
Apgar score at 5 min 8.0 (1.0) 7.7,7.9 8.0 (1.0) 8.1,8.5 8.0 (2.0) 7.7,8.1 19 <0.001
5.0,9.0 6.0,10.0 4.0,10.0
Multiple pregnancy
yes 3 (1.0%) -0.12%,2.0% 5 (6.0%) 0.89%, 11% 5 (3.8%) 0.54%, 7.2% 8.3 0.016
no 311 (99.0%) 98%, 100% 79 (94.0%) 89%, 99% 125 (96.2%) 93%, 99%
2.6 (1.2) 3.7 (1.4) 3.6 (1.4)
Inpatient days 2.0 (1.0) 24,27 3.0 (1.0) 3.4,4.0 3.0 (1.0) 34,39 98 <0.001
1.0,7.0 2.0,7.0 1.0,7.0

Note: 'n (%); Mean (SD); Median (IQR); Minimum Maximum; CI - Confidence Interval; *Pearson’s Chi-squared test; Kruskal-Wallis rank sum test; IVF - in vitro
fertilization; VD - vaginal delivery; CS - cesarean section.
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and an ECSrate of 21.7% (95% CI: 17.5% - 26.3%), compared
to participants whose first pregnancy ended in miscarriage,
where 51.5% (95% CI: 33.5% - 69.2%) had a VD and 36.4%
(95% CI: 20.4% - 54.9%) had an ECS. This highlights the
higher rate of VD among participants whose first birth ended
in delivery compared to primipara and primigravidae, em-
phasizing the role of first pregnancy outcomes on the mode
of delivery in subsequent pregnancies (Figure 1).

The same situation is observed in the comparative eval-
uation of the mode of delivery for the first and present
pregnancy delivery, revealing that 73.5% (95% CI: 68.2%
- 78.3%) of participants whose first pregnancy ended in
VD subsequently had a VD, compared to 16.7% (95% CI:
7.0% - 31.4%) for those whose first pregnancy ended in CS.
Conversely, among participants who had a CS, 8.4% (95%
Cl: 5.6% - 12.1%) had a PCS and 18.1% (95% CI: 14.0% -
22.9%) had an ECS among those whose first pregnancy
ended in VD, compared to 35.7% (95% CI: 21.6% - 52.0%)
by PCS and 47.6% (95% CI: 32.0% - 63.2%) by ECS among

Fig. 2 Relationship between mode of first and present
pregnancy delivery
Note: VD - vaginal delivery, CS - cesarean section,

PCS - planned cesarean section,
ECS - emergency cesarean section.
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those whose first pregnancy ended in CS. Of interest is
that 45.2% (95% CI: 37.7% - 52.8%) of nulliparae had VD,
24.3% (95% CI: 18.2% - 31.3%) by PCS, and 30.5% (95% CI:
23.8% - 37.9%) by ECS (Fig. 2). These results show signif-
icant statistical variations (p=0.0000), demonstrating the
importance of obstetrical history on the mode of delivery.
It is evident that these data could potentially be influenced
by elective CS.

The evaluation of the relationship between mode of de-
livery and a series of parameters revealed significant statis-
tical differences for pregnancy complications (p=0.003), de-
livery complications (p<0.001), gestational age (p=0.017),
Apgar score at 1 minute (p<0.001), Apgar score at 5 min-
utes (p<0.001), multiple pregnancy (p=0.016), and length
of hospital stay (p<0.001) (Table 3).

Further exploration through multivariate analysis based
on multiple parameters such as mode of delivery, obstetri-
cal history, and pregnancy complications found significant
statistical deviations (p=0.004, Chi’=11.06049) among par-

Fig. 1 Relationship between the mode of delivery and the
results of the first pregnancy.
Note: VD - vaginal delivery, PCS - planned cesarean section,

ECS - emergency cesarean section, EAB - elective abortion, SAB -
spontaneous abortion, EP - ectopic pregnancy
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ticipants with complicated obstetric history and pregnan-
cy complications, who had PCS in 85.4% (95% CI: 74.5%
- 96.2%) and ECS in 86.7% (95% CI: 78.1% - 95.3%), com-
pared to participants without complicated obstetric histo-
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ry and pregnancy complications, who delivered via PCS in
62.8% (95% CI: 48.3% - 77.2%) and ECS in 77.1% (95% CI:
67.3% - 87%), highlighting the role of complicated obstetric
history in the rate of CS (Table 4).

Table 4. Relationship between mode of delivery and obstetrical history and pregnancy complications

Pregnancy complications

Statistic

% 95% CI? -value®

Complicated obstetric history Mode of delivery ° ’ Test P

VD 64.5 55.9%, 73.0%
Yes PCS 85.4 74.5%, 96.2%

ECS 86.7 78.1%, 95.3%

M”2 =11.06049, dof = 2 0.004

VD 66.3 59.7%, 73.0%
No PCS 62.8 48.3%, 77.2%

ECS 77.1 67.3%, 87.0%

Note: *CI - Confidence Interval; *Pearson’s Chi-squared test; Kruskal-Wallis rank sum test; VD - vaginal delivery, PCS - planned cesarean section, ECS -

emergency cesarean section.

Results of the evaluation of the relationship between
mode of delivery, pre-existing chronic conditions, and preg-
nancy complications reveal significant statistical deviations
(p=0.0042, Chi? test=10.9559). Among participants with
pregnancy complications and pre-existing chronic conditions,
72.2% (95% CI: 64.6% - 79.8%) had VD, compared to 60.8%
(95% CI: 53.7% - 67.9%) of participants without pre-existing
chronic conditions. Additionally, participants with pregnancy

Discussions

This study aimed to analyze the rates of vaginal and ce-
sarean deliveries among women of advanced reproductive
age based on sociodemographic, anthropometric, medical,
and obstetrical characteristics and to assess their relation-
ship. The study evaluated the effects of age on the mode of
delivery in women of advanced reproductive age, with re-
sults showing an increased rate of CS based on several de-
terminant factors. These findings are consistent with recent
studies suggesting that advanced reproductive age is a po-
tential risk factor for higher rates of CS and a higher inci-
dence of obstetrical complications. [11, 12].

complications and pre-existing chronic conditions delivered
via PCSin 77.3% (95% CI: 64.9% - 89.7%), compared to 70%
(95% CI: 55.8% - 84.2%) of those without pre-existing chron-
ic conditions. Furthermore, participants with pregnancy
complications and pre-existing chronic conditions who had
ECS constituted 83.9% (95% CI: 74.7% - 93.0%), compared
to 79.4% (95% CI: 69.8% - 89.0%) of participants without
pre-existing chronic conditions (Fig. 3).

Fig. 3 Relationship between mode of delivery and pre-
existing chronic conditions and delivery complications

Note: VD - vaginal delivery, PCS - planned cesarean section,
ECS - emergency cesarean section.

Results found increased rates of CS, specifically 15,9%
(95% CI: 13% - 19%) of participants delivered via PCS and
24.6% (95% CI: 21% - 28%) via ECS. These findings are
supported by research indicating that the mean maternal
age tends to correlate with higher rates of CS, with older
women being more likely to deliver via CS [24]. Accord-
ing to an American study, the incidence of CS increased
with maternal age (under 25 years, 11.6%; over 40 years,
43.1%) [24]. Women aged over 25 had a 3.6% chance of
CS, while those over 40 had a 21.1% chance. In a German
study, 77.1% of women over 22 years old and 53.1% of
those over 32 years old delivered spontaneously, whereas
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14.5% of women under 22 and 32.3% of those over 32 un-
derwent CS [25].

The evaluation of the relationship between mode of de-
livery and pregnancy complications (p=0.003) and delivery
complications (p<0.001) reveals statistically significant
differences. The lowest rate of pregnancy complications is
observed in participants who had VD, constituting 65.6%
(95% CI: 60% - 71%), compared to the highest rate of 81.5%
(95% CI: 75% - 88%) observed in participants who had ECS.
Additionally, the association with pre-existing chronic con-
ditions in the multivariate analysis shows the highest rate
of ECS at 83.9% (95% CI: 74.7% - 93.0%) in participants
with pre-existing chronic conditions, compared to 79,4%
(95% CI: 69.8% - 89.0%) in participants without pre-exist-
ing chronic conditions, and 77.3% (95% CI: 64.9% - 89.7%)
in participants with pre-existing chronic conditions via PCS,
compared to 70% (95% CI: 55.8% - 84.2%) in participants
without pre-existing chronic conditions.

Complications during pregnancy and pre-existing
chronic conditions are potential indicators for cesarean sec-
tion among women of advanced reproductive age. Recent
studies have indicated that pregnant women with medical
conditions such as hypertensive disorders, diabetes melli-
tus, mild renal insufficiency, and multiple sclerosis tend to
opt for repeat CS, suggesting that pregnancy complications
influence the choice of mode of delivery [26]. All this evi-
dence underscores the importance of managing pre-exist-
ing chronic conditions during family planning and antena-
tal care to reduce the rate of CS among women of advanced
reproductive age. It highlights the significance of antenatal
care and consultations with obstetricians in determining
the appropriate delivery approach, aiming to lower the rate
of ECS among participants with pregnancy complications.

Supporting this finding are the results of the evaluation
of the mode of delivery based on delivery complications,
which indicate that the rate of women who experienced
birth complications is twice as low in participants who had
PCS compared to those who had VD or ECS. This rate is 25%
(95% CI: 16% - 34%) for participants who had PCS, com-
pared to 53.8% (95% CI: 48% - 59%) and 59.2% (95% CI:
51% - 68%) for participants who had VD or ECS, respec-
tively.

Even though there are recognized clinical indicators for
opting for CS, non-clinical factors often play a significant
role in the decision-making process. It is important to con-
sider the risks associated with subsequent pregnancies and
deliveries due to the decision to undergo CS in the absence
of medical indications. Pregnant women with a history of
CS are at higher risk of developing various complications
such as placenta previa, uterine rupture, postpartum hem-
orrhage, hysterectomy, preterm birth before 37 weeks of
gestation, fetal distress, hypertension, and gestational dia-
betes [27]. The basis of the decision about the mode of de-
livery often lies in the interaction between the woman and
the healthcare provider, and there is a probability that the
woman'’s preferences and beliefs about childbirth, as well as
the clinician’s subjective assessment of her obstetric risks
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and perception of the preferred mode of delivery, influence
the choice to give birth by CS [28].

Respecting human rights by ensuring each woman'’s
right to complete and accurate information about the risks
associated with pregnancy and childbirth at advanced re-
productive age empowers women to make informed deci-
sions and actively participate in their health decision-mak-
ing process. The study’s results found that the rate of par-
ticipants who were informed before becoming pregnant is
approximately twice as high as those who were informed
during pregnancy, comprising 59.5% (95% CI: 49% - 70%)
and 28.6% (95% CI: 19% - 38%) for PCS, and 50.8% (95%
Cl: 42% - 59%) and 33.8% (95% CI: 26% - 42%) for ECS. In
comparison, participants who had VD had similar rates of
being informed either before becoming pregnant or during
pregnancy, 38.9% (95% CI: 33% - 44%) and 38.5% (95% CI:
33% - 44%). These data demonstrate the impact of informa-
tion about the risks associated with advanced reproductive
age on the decision to give birth in this category of women.

Of course, particular attention is given to understanding
and interpreting the information received, as well as the
method of information delivery, since risks are often per-
ceived differently by women and healthcare providers. The
doubled rate of antenatal information among women who
gave birth via CS may result from a high level of responsibili-
ty and pregnancy planning among women at increased risk,
or an exaggerated interpretation of risk information leading
to elective CS. In this regard, an evidence-based tool called
the Safe Motherhood Initiative has been implemented by
most World Health Organization-associated countries for
nearly 30 years [29, 30]. According to WHO recommenda-
tions, pregnant women should have at least four antenatal
attendances, as the use of antenatal care plays a significant
role in the decision-making process regarding the mode of
delivery. Women who underwent more than 4 antenatal at-
tendances more often undergo CS, though the exact cause
of this phenomenon remains unknown. Additionally, there
is a probability that a cautious approach to women with
pregnancy difficulties contributed to the preference for CS.
The goal of antenatal care is to reduce health risks, identify
anomalies early in pregnancy, and, if necessary, take correc-
tive measures to prepare both mother and fetus, ensuring
a healthy start in life for every newborn [31]. In 2016, the
World Health Organization (WHO) suggested that antena-
tal care be increased from four to eight consultations with
medical professionals during pregnancy. Compared to the
previous four attendances, the aim of increasing the num-
ber of antenatal attendances is to reduce perinatal deaths
by 8 per 1000 live births [32].

The study results also found that women who had reg-
ular GP attendances had a significantly higher likelihood -
by 50% - of giving birth vaginally compared to those who
did not have such attendances (p=0,02). At the same time,
there were no statistically significant differences in evalu-
ating the impact of GP attendances in the first trimester or
later on the mode of delivery (p=0.5). A different situation
was observed in the evaluation of the relationship between
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the number of GP attendances (p<0.001) or the number ob-
stetrician’s attendances (p=0.032) and the mode of delivery,
which showed statistically significant deviations. The ratio
between the rate of women who had 4-7 GP attendances
compared to 1-3 varied between 1.16 attendances for par-
ticipants with VD and 2.4 for those with ECS, constituting
1.6 for participants with PCS.

A similar trend was observed in the evaluation of ser-
vices provided by the obstetrician, which found that the
proportion of participants who had more than 3 obstetri-
cian attendances was approximately twice as high among
participants with PCS and ECS compared to those who had
up to 3 attendances and was approximately identical among
participants who gave birth vaginally.

In the absence of other evidence and analyses of associ-
ated characteristics, this finding can be interpreted ambigu-
ously. One viable interpretation is that higher attendance at
antenatal care services by women with high-risk pregnan-
cies influences the increase in the rate of CS. Additionally,
without evaluating the reasons for this high GP and obste-
trician attendance, there is a possibility that the increased
rate of CS is due to voluntary attendance of participants
without medical indications, leading to elective cesareans.
Furthermore, consideration must be given to the possibility
of overdiagnosis caused by medical staft’s desire to prevent
pregnancy and delivery complications, given that advanced
reproductive age is a risk factor.

The evaluation of the impact of the mode of first delivery
on subsequent deliveries identified statistically significant
differences (p<0.001), indicating a probability approxi-
mately 2 times higher for VD among women whose first
delivery ended vaginally, compared to a probability approx-
imately 8 times higher for cesarean delivery among women
whose first delivery ended in a CS. This demonstrates the
impact of a CS history on subsequent pregnancies.

As reported in several studies, a previous CS has been
predictably associated with a subsequent CS. According to
a study from Brazil, a previous CS was linked to cesarean
delivery in the current pregnancy [33]. Published research
also indicates that women who have previously undergone
a CS are more likely to experience placenta previa, placental
abruption, and uterine rupture in subsequent pregnancies
[34].

A significant aspect is the interrelation between the
mode of delivery and parity, noting statistically significant
differences (p<0.001) and revealing that every 6th wom-
an who delivers vaginally is primipara, compared to every
3rd woman who delivers by ECS, and every 2 out of 5 who
deliver by PCS. Supporting these findings, several studies
highlight that the risk of CS, including ECS, in women of ad-
vanced reproductive age is considerably higher in primipa-
ra women, whereas the risk of preeclampsia is significant-
ly higher in multipara women [35]. Like other studies, we
found that the effects of increasing age were significantly
more pronounced among primipara women than among
multipara women [36]. This difference could be influenced
by the higher likelihood of older primipara women opting
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for elective CS [37]. Some studies indicate that the risk of
CS increases with age among both nulliparous and multipa-
ra women [38]. These findings may result from the higher
probability of younger women being healthier and not suf-
fering from preexisting chronic conditions that pose poten-
tial risks for pregnancy and delivery. Additionally, the influ-
ence of institutional culture and the expertise level of the
healthcare provider could potentially affect women'’s deci-
sion-making processes regarding the mode of delivery [39].

Furthermore, in accordance with a previous study, our
research demonstrated a positive correlation between ma-
ternal age and the likelihood of preterm birth (p=0.007)
[40].

Conclusions

Our study identified the influence of biopsychosocial
factors on the mode of delivery. Pregnancy at advanced re-
productive age is associated with an increased rate of CS.
Factors such as area of residence and education were found
to have a significant impact on the mode of delivery. Women
with higher levels of education are more likely to opt for CS.
Previous CS, parity, pregnancy and delivery complications,
and preexisting chronic conditions were also identified as
contributing factors to CS. Proper information about preg-
nancy risks and the importance of antenatal care, including
managing preexisting chronic conditions, plays a significant
role in preventing adverse pregnancy and birth outcomes
in this age group. These results highlight that advanced re-
productive age can be an individual risk factor, emphasiz-
ing that providing detailed information to mothers over 35
about factors affecting pregnancy outcome improves them,
particularly for primipara women.
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ABSTRACT

Introduction. Deep infiltrating endometriosis (DIE) is the most severe form of endometriosis, contributes to pelvic pain
syndrome, extragenital symptoms, fertility problems, and diminished reproductive prognosis for affected individuals. It
is recommended to use the Endometriosis Fertility Index (EFI) to assess reproductive prognosis and conduct clinical re-
search to compare reproductive prognosis in different forms of endometriosis.

Objective. Comparison of the impact of the DIE and others forms of endometriosis on EF]I, patients’ fertility and on repro-
ductive prognosis to understand the management approach.

Materials and methods. A cohort study included 190 reproductive-age women, divided according to the #Enzian clas-
sification: the main group - 85 patients with DIE, the control group - 105 women with other forms of endometriosis. The
EFI was utilized for reproductive prognosis. Pain was evaluated with Visual Analog Scale (VAS). Statistical analyses were
performed using SPSS, with calculation of the Mann-Whitney U and Pearson’s chi-square test (x?).

Results. In main group, the frequency of infertility was 83.5% compared to the control group’s 71.4% (p > 0.05). The EFl in
main group was 7.18+0.25 points vs the control group’s 7.13+0.28 points (p = 0.852). Patients in the main group suffered
from intense pelvic pain (>7 points by the VAS, p < 0.01), including severe dyspareunia (7.85+0.33 points vs 2.18+0.46
points in control group, p < 0.01).

Conclusions. Our results suggest that infertility in women with DIE may be more often associated with sexual abstinence
due to significant dyspareunia rather than organic impairments. Thus, EFI in patients with DIE does not reflect all aspects
of infertility and has reservations, and consideration of both physical symptoms and sexual health is crucial in managing
DIE to optimize fertility outcomes. These findings open the way to the feasibility of surgical treatment of DIE to improve
sexual quality of life, which will reduce the need for IVF and increase the chances of spontaneous pregnancy in patients,
but this conclusion requires further investigation in randomized clinical trials.
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The novelty added by the manuscript to the already published scientific literature
The study allowed to clarify the features of the influence of deep endometriosis on infertility, the fertility index, and the
reproductive prognosis of patients, and to compare these results with data from patients suffering from other forms of

endometriosis.

Introduction

The deep infiltrative endometriosis (DIE) is acknowl-
edged as the most severe manifestation of pelvic endome-
triosis, comprising a quarter of its various phenotypes [1-3].
DIE is characterized by fibromuscular infiltration of organs
and anatomical structures with subperitoneal invasion of
endometrial tissues, regardless of the depth of infiltration,
and it presents as a systemic, chronic inflammatory disease
cyclically dependent on menstruation, with chronic pelvic
pain being its common manifestation [1, 4-6].

The occurrence of DIE is on the rise. Despite ongoing re-
search efforts worldwide, understanding its pathogenesis,
clinical features, diagnostic methods, and treatment op-
tions remains a focus of intensive investigation. Impacting
approximately 2% of females in their reproductive years,
DIE contributes to pelvic pain syndrome, extragenital symp-
toms, fertility problems, and diminished reproductive prog-
nosis for affected individuals [1, 5].

At the global consensus in 2021, the following classifica-
tions for clinical use in endometriosis were recommended:
rASRM (revised American Society for Reproductive Medi-
cine), the EFI scale (Endometriosis Fertility Index), and the
#Enzian classification. These classifications not only allow
for staging the pathological process but also for evaluating
the reproductive prognosis of the patients [7, 8]. Of partic-
ular interest for our study are the #Enzian classification,
which completely describes all possible forms of DIE, and
the EFI, which provides a precise reproductive prognosis
and allows for specific recommendations regarding fertility
management for patients in the postoperative period [9-11].

As per the literature, clinical manifestations of DIE en-
compass the 4 “D” symptoms: dysmenorrhea, dyspareunia,
dysuria, and dyschezia, frequently accompanied by infer-
tility [12]. The primary cause of infertility associated with
endometriosis (DIE) is the distortion of normal pelvic or-
gan anatomy. Additionally, endometriosis impairs fertility
through other mechanisms: inflammation and scarring of
surrounding tissues lead to dysfunction of the ovaries and
uterus, affecting the quality of oocytes and their ability to be
fertilized. High levels of inflammatory cytokines and media-
tors negatively impact embryo implantation [13].

Scientific literature indicates that DIE, being the most
aggressive and clinically prominent phenotype of endome-
triosis, notably diminishes the QoL for patients [14, 15].
This deterioration arises not only due to severe pain and
extragenital symptoms but also because of the infertility.
These factors collectively exacerbate the challenges faced
by affected women, further diminishing their QoL [3].

After analyzing the scientific literature dedicated to the
issue of DIE, it was decided to implement a study, the aim
of which was to compare the impact of the DIE and others
forms of endometriosis on EFI, patients’ fertility and on re-
productive prognosis to understand the management ap-
proach.

Material and methods

A cohort clinical study was carried out over a span of
2 years at the Gheorghe Paladi Municipal Clinical Hospital
in Chisinau. Approval for the study was obtained from the
Research Ethics Committee of Nicolae Testemitanu State
University of Medicine and Pharmacy (minutes No. 38, from
21.05.2021). The research involved women of reproductive
age diagnosed with “Endometriosis,” confirmed through in-
traoperative findings or indications from ultrasound/MRI
scans according to the #Enzian classification from 2019,
adhering to predefined inclusion and exclusion criteria. Ex-
clusion criteria encompassed patients below the legal age,
those who were virgins, retired individuals, cases of endo-
metriosis with malignancy, severe extragenital pathologies
(such as hypertension, cardiovascular, or liver disorders),
precancerous or cancerous conditions (including cervical,
endometrial, or ovarian), and patients who declined partici-
pation in the clinical investigation. Each participant provid-
ed informed consent prior to enrollment.

Consequently, the cohort comprised 190 women divided
into two distinct groups according to the #Enzian classifi-
cation: the study group comprised 85 patients diagnosed
with DIE (compartments A, B, C, F), while the control group
consisted of 105 women diagnosed with endometriosis of
the ovaries, tubes, and superficial peritoneal endometriosis
(corresponding to compartments O, T, P in the #Enzian clas-
sification 2019).

To quantify the impact of endometriosis on patient fertil-
ity, the EFI was employed. Pain severity was assessed using
the Visual Analog Scale (VAS). Data analysis was conducted
using an Excel spreadsheet, and statistical analyses were
performed using the SPSS software. The Mann-Whitney U
test was employed to compare quantitative variables be-
tween groups, while the Pearson’s Chi-square test (x*) was
utilized for comparing qualitative variables among groups.

Results

The cohort of women was divided into two groups ac-
cording to the #Enzian classification. So, in the main group
of 85 patients, the lesions were distributed as follows in
#Enzian compartments: A - 55.3%; B - 8.2%; C - 1.2%; FA
- 17.6%; FB - 17.6%; FI - 9.4%; FO - 12.9%; P - 34.1%; O -
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70.6%; T - 51.8%. In the control group of 105 patients, the
localization of endometriosis was distributed as follows in
compartments by the #Enzian: P - 15.2%; O - 90.5%; T -
50.5%.

Reproductive anamnesis data. An important objective
of the study was to determine the frequency of infertility
among groups of patients, as well as to calculate the score of
the EFI index for patients’ reproductive prognosis.

Thus, among patients with DIE, the frequency of infer-
tility was 83.5% (71 patients out of 85). Detailed fertili-
ty calculations revealed that primary infertility in main
study group is 48.2+5.7%; 95% CI (36.5 - 59.3%), while
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35.3+5.4% of women were diagnosed with secondary infer-
tility. Additionally, 14.1+3.8% of women in this group did
not suffer from infertility, and 2.4+1.6% utilized contracep-
tive methods (withdrawal method, condoms, Figure 1).

Among the patients in the control group, the percent-
age of infertility was 71.4% (75 women out of 105). Fer-
tility calculation in this group revealed that 37.1+4.7% of
women experienced primary infertility, while 34.3+4.8% of
women reported secondary infertility. However, within this
study group, 21.0+4.0% did not suffer from infertility, and
7.6%2.7% utilized contraception (withdrawal method, con-
doms, Figure 1).

Fig. 1 Frequency of infertility in study groups

Statistical comparison of the infertility parameter did
not reveal a statistically significant difference between the
study groups (x? = 5.088% df = 3, p = 0.165).

Reproductive losses. In addition, comparison between
patients in the study groups did not reveal any differences
in terms of reproductive losses (U = 4463.000, p = 0.839). In
the main group, the frequency of reproductive losses was 13
cases out of 85 - 15.3%, while in the control group it was 11
out of 105 - 10.5% (Figure 2).

Calculations of EFI. For the final fertility prognosis cal-
culation in the study groups, the EFI index was computed
(Figure 3). The median EFl among women with DIE was
7.00 points (mean value - 7.18+0.25 points; 95% CI [6.68 -
7.68 points]). Simultaneously, the median EFI in the control
group was also 7.00 points (mean value 7.13+0.29 points;
95% CI [6.55 - 7.71 points]).

Comparison of these data did not reveal a statistically
significant difference in this parameter between the study
groups (U = 3712.000, p = 0.852), despite the fact that the
main group included patients with complete obliteration of
the Douglas pouch, whose EFI tends towards 0 points.

Pain levels. The distribution of pain levels on the VAS
among women of main group in comparison to the con-
trol group of patients is reflected in the Table 1. It is worth
noting that patients with DIE are characterized by severe

Fig. 2 Comparison of reproductive losses in research groups.
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Fig. 3 Comparison of the EFI in the research groups.

dyspareunia (7.85+0.33 points (95% CI; 7.18 - 8.53 points)
vs 2.18+0.46 points (95% CI; 1.23 - 3.13 points) in control
group, p < 0.01), which is the cause of sexual abstinence
and, accordingly, infertility.

Table 1. Comparison of pain levels according to the VAS

Pain symptom Main Group Control Group P
CPP 7.90+0.21 2.41+0.45 p<0.01
Dm 9.02+0.17 5.31+0.52 p<0.01
Dp 7.85+0.33 2.18+0.47 p<0.01
Du 1.46+0.47 0 p<0.01
Dh 3.83+0.56 0 p<0.01

Note: VAS - visual analog scale ; CPP - chronic pelvic pain, Dm -
dysmenorrhea, Dp - dyspareunia, Dy - dysuria, Dx - dyschezia

Discussion

The study found that although bilateral endometriomas
(“kissing ovaries”) were included in the DIE group, the total
EFI score was greater than 7, similar to the control group.
If “kissing ovaries”, where EFI approaches 0 and pregnan-
cy can only be achieved with ART, are excluded from DIE,
other forms of DIE (88%), where the ovaries are not affect-
ed, show higher EFI values than the control group. Howev-
er, infertility I and Il frequencies are similar. This suggests
that infertility in women with DIE may not be solely due to
the organic changes reflected by EFI but also due to sexu-
al disharmony associated with severe dyspareunia, sexual
abstinence, or long-term use of pain-relieving medications,
which may delay pregnancy but not always inhibit the pro-
gression of endometriosis.

Therefore, using EFI in the DIE group has limitations,
potentially delaying ART use and wasting time in achieving
spontaneous pregnancy. On the other hand, for women with
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DIE excluding “kissing ovaries”, prolonged periods without
pregnancy desire may benefit from multidisciplinary sur-
gical treatment, reducing pain syndrome and dyspareunia,
achieving spontaneous pregnancy in the future.

The benefits of surgical treatment for DIE were high-
lighted in a study by the Endometriosis School in Bordeaux
(Horace Roman), showing increased rates of spontaneous
pregnancies. Recent studies on the failure of progestin
treatment due to the lack of progesterone receptors in DIE
lesions, and our data, support surgical treatment in patients
not opting for immediate pregnancy, especially in distant
compartment DIE forms after #Enzian that do not directly
involve the genitals.

Therefore, our study demonstrates the limitations of
using EFI scores alone, excluding “kissing ovaries”, to eval-
uate reproductive prognosis in DIE patients. Besides EFI, as-
sessing sexual life quality is crucial to support spontaneous
pregnancy in women with DIE. Relying solely on EFI for re-
productive prognosis in DIE patients could result in wasted
time and unfavorable reproductive outcomes, as it fails to
consider dyspareunia and high EFI scores that may delay
the timely use of IVF or other ART methods.

Conclusions

Our results suggest that infertility in women with DIE
may be more often associated with sexual abstinence due
to significant dyspareunia rather than organic impairments.
Thus, EFI in patients with DIE does not reflect all aspects of
infertility and has reservations, and consideration of both
physical symptoms and sexual health is crucial in managing
DIE to optimize fertility outcomes. These findings open the
way to the feasibility of surgical treatment of DIE to improve
sexual quality of life, which will reduce the need for IVF and
increase the chances of spontaneous pregnancy in patients,
but this conclusion requires further investigation in ran-
domized clinical trials.
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Postoperative urinary retention - prevalence and risk factors:
prospective, cohort study
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ABSTRACT

Introduction. Ensuring perioperative urination maintenance can often be challenging, as postoperative urinary retention
is frequently overlooked in favor of more clearly defined goals such as successful surgery, comprehensive postoperative
pain control, reducing the risk of postoperative cardiorespiratory complications and shortening the patient’s overall hospi-
tal stay. However, the inability to initiate urination and empty the bladder in the early postoperative period may negatively
affect each of the listed success criteria.

Material and methods. A single-center, prospective, observational, cohort study was conducted, enrolling elderly patients
without severe comorbidities. A total of 127 complete datasets were analyzed. Anthropometric parameters, type of sur-
gery, duration of anesthesia and surgery; and several parameters previously reported as risk factors for postoperative uri-
nary retention were recorded. The main objective wasto identify the prevalence of postoperative urinary retention in a sur-
gical group in the Republic of Moldova. The secondary objective was to test the predictive value of a series of parameters
(modifiable and non-modifiable) related to the patient or surgical treatment received as risk factors for urinary retention
in the first 24 hours postoperatively. Statistical software used: Social Science Statistics (https://www.socscistatistics.com).

Results. The studied surgical population was homogeneous in terms of body mass, height, duration of surgery and an-
esthesia; heterogeneous by gender (62.2% male) and type of anesthesia (64% general anesthesia). Depending on the
definition criteria, the prevalence of postoperative urinary retention varied between 5.5% and 7.9%. The preoperative
unmodifiable risk factors for postoperative urinary retention: positive history for hypertension OR = 9.0 (X? (1, N =127) =
5.6, p = 0.017), diabetes mellitus OR = 5.1 (X? (1, N = 127) = 5.36, p = 0.021) and stroke OR = 4.83 (X? (1, N = 127) = 2.098,
p =0.148).

Conclusions. The prevalence of postoperative urinary retention in a single-center surgical population from the Republic
of Moldova varies between 5.5% and 7.9%, depending on the criteria for postoperative urinary retention applied. This
variation highlights the need for a consensus on diagnostic criteria for postoperative urinary retention is needed. Patients
with hypertension and diabetes mellitus were more likely to develop postoperative urinary retention. Patients with pre-ex-
isting neurological disorders such as positive history for stroke and diabetic polyneuropathy were more susceptible for
postoperative urinary retention.

Keywords: postoperative urinary retention, risk factors, postoperative complications.
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The research hypothesis
To identify the prevalence of postoperative urinary retention in a

surgical population in the Republic of Moldova, with identification
of risk factors for this complication.

The novelty added by manuscript to the already published sci-
entific literature

Hypertension is an independent risk factor for postoperative uri-
nary retention. Diabetes mellitus in combination with hyperten-
sion predisposes to the development of postoperative urinary re-
tention. Patients with pre-existing neurological disorders such as
a history of stroke and diabetic polyneuropathy are more suscepti-
ble to postoperative urinary retention.

Introduction

Regardless of the type of surgery, the post-operative pe-
riod is a critical one, during which many complications can
occur, such as acute post-operative pain, respiratory and/or
hemodynamic instability, nausea and post-operative vom-
iting. Postoperative urinary retention (POUR) is one of the
complications that can develop in the first 24 hours after sur-
gery and often remains unrecognized and underestimated.
Essentially, POUR is the inability to urinate in the presence
of a full bladder in the early postoperative period. The preva-
lence of the complication varies widely, from 5 to 70% which
indicates on the one hand a lack of consensus on clear criteria
for POUR, and on the other hand confirming the multitude of
risk factors related to this complication [1, 2]. Over the years,
several risk factors associated with POUR have been studied
and reported: unmodifiable (male [2-4], female [4-7], age [1,
2, 4, 8-10], comorbidities (diabetes mellitus (DM) [1, 2, 4],
pre-existing neurological disorders [2, 4, 10]) and modifiable,
related to the type of surgery (anorectal, colorectal, urogen-
ital surgery [1, 2, 4, 6, 8]) and duration of surgical treatment
(consisting of surgery under the protection of a certain type
of anesthesia) [2-4, 10], intraoperative fluid volume [1, 2, 4, 6,
10], medication used (opioids [4, 8, 10], anticholinergics and
antipsychotics [10]) and high American Society of Anesthesi-
ologists score (ASA) [9], among others .

If left undiagnosed and untreated in a timely manner,
POUR can lead to increased morbidity due to urinary tract
infections, detrusor muscle dysfunction, arrhythmias and
delirium, with prolonged hospital stay [2]. These compli-
cations associated with POUR have increased attention on
early diagnosis of the phenomenon with the development
of prevention strategies. Recently, preventive ultrasound
diagnosis of POUR has gained significant importance [11].

The perioperative period may affect micturition with
precipitation of POUR. As a spinal reflex controlled by the
brainstem, the urination process is a complex one, consist-
ing of 2 phases - the storage phase (mediated by sympathet-
ic innervation) and the emptying phase (provided by para-
sympathetic fibers). The bladder itself is a container with a
flexible muscular wall, which can hold an increasing volume
of urine without large variations in pressure until a certain
threshold is reached. On average, normal bladder capaci-

ty is 400-600 ml [10]. The first impulse to urinate occurs
when the bladder volume is about 150 ml, and the sensation
of fullness occurs at 300 ml volume, which, once exceeded,
transmits the information through the pelvic splanchnic
system, e activating emptying process by parasympathetic
fibers [4]. For bladder emptying to occur, inhibition of the
motor cortex must be absent and the contraction of the de-
trusor muscle. Motor cortex disinhibition is triggered by
pudendal afferents as soon as urine enters the posterior
urethra. As a result, relaxation of the pelvic floor muscle, de-
scent of the levator ani muscle and voiding of urine occurs
[1, 4, 10].

Surgical and intra-anesthetic stressor factors, acute post-
operative pain, medications used, and patient comorbidities
can complexly interfere with the physiological pathways of
micturition, resulting in POUR [3, 5, 8, 10]. For instance, opi-
oids may alleviate the sensation of bladder fullness through
parasympathetic inhibition and increased sphincter tone
due to increased sympathetic activity [4, 5, 10]. Beyond
smooth muscle relaxation with reduced bladder contrac-
tility, multimodal general anesthesia also predisposes to
POUR by causing autonomic bladder tone dysregulation
[3-5]. Neuraxial techniques interfere with both the afferent
and efferent pathways of micturition, with the prevalence of
POUR being directly proportional to the duration of action
of the local anesthetic molecule introduced intrathecally [2-
5, 10]. Neuraxial opioids are associated with an increased
prevalence of POUR compared with their intravenous ad-
ministration [4].

The study aimed to estimate the prevalence of POUR in
a medical institution with a surgical profile from Moldova
and to identify a series of risk factors.

Material and methods

Study design and parameters

The prospective, observational, monocentric, cohort
study, designed to elucidate the prevalence and character-
istics of POUR in a medical institution in Moldova, was con-
ducted from June 1, 2022, to December 31, 2022, at Valeriu
Ghereg Anesthesiology and Resuscitation Department No.1,
and the Institute of Emergency Medicine. All included pa-
tients signed informed consent to participate in the study.
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Participants

A number of surgical patients were evaluated weekly
according to eligibility criteria. The inclusion criteria were
age > 18 years, signed informed consent; undergoing gener-
al, neuroaxial, locoregional or combined type of anesthesia;
surgery lasting > 30 minutes, ASA score I - [1I. Patients were
excluded if they expressed their wish to leave the study, pos-
itive history of renal failure, benign prostatic hypertrophy
with obstruction, required bladder catheterization from
the beginning of the surgery or lasting surgery > 3 hours or
were scheduled for ambulatory surgery.

The Consort flow chart with the pattern of refusals, en-
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rolment, and follow-up in the first 24 hours postoperatively
is shown in Figure 1.

After obtaining informed consent to participate, the
study questionnaire, developed based on the literature re-
view, was completed with the patient’s personal and clini-
cal data regarding risk factors for POUR. The questionnaire
included 3 compartments: general patient data (comorbid-
ities, chronic medication, surgical profile), data related to
peri-anesthesic management and a stipulation of study’s
inclusion and exclusion criteria. The time points of record-
ing the parameters are represented in the study diagram
(Figure 2).

Fig. 1 CONSORT flowchart: refusal scheme, enrolment, postoperative follow-up

Note: POUR - postoperative urinary retention.

Informed consent,
enrolment, preoperative

Intraoperative

Postoperative risk

risk factors factors
risk factors l
l | Day 0 ’ Recovery room
Day -1 ’ Surgery ‘ Postoperative Day 1

Fig. 2 Study design diagram.
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Recorded parameters and statistical analysis

The following general parameters were recorded: age,
sex, height, body mass, type of surgery, duration of anesthe-
sia, duration of surgery; and parameters tested as risk fac-
tors: preoperative, intraoperative and postoperative factors,
directly related to patient or the medical act itself and the
medication administered - their nominal detail are presented
in the results. The values of the parameters were numerat-
ed via de-identification in an Excel table and then imported
into the statistical analysis software Social Science Statistics
(https://www.socscistatistics.com). Data are presented as
absolute and relative values or mean and standard deviation.
The Fisher exact test, the hi-squared independence test (X?)
including Yates correction, odds ratio (OR) were calculated,
and a p<0.05 was considered statistically significant.

All respondents agreed to participate in the research and
signed the informed consent for participation in the study,
as well as the informed consents for hospitalization, sur-

Table 1. General characterization of patients enrolled in the study.
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gery and anesthesia. The present study observes individu-
als and measures variables of interest but does not attempt
to influence the treatment, lacking randomization of expo-
sure. Also, the observational data are reported in grouped
format (counts and percentages), ensuring that participants
cannot be identified from the results. The nature of the data
reported in the manuscript is not of a sensitive nature, and
the study is generally considered a low-risk project.

Results

The general characterization of the 127 patients enrolled
in the study is presented in Table 1. The mean age of the
patients was 47.0+19 years (ranging from 18 to 83 years).
The mean age of patients who did not develop POUR versus
those who developed POUR was 45.8+18.6 and 60.0+10.9 (p
=0.951) years, respectively. The surgical population studied
was homogeneous in terms of anthropometric criteria and
heterogeneous in terms of gender distribution, with a pre-
dominance of males.

Parameter Enrolled (n =127) Non-POUR (n =120) POUR" (n=7) No difference
Age, years 47.0+19 (18 - 83) 45.8+18.6 (18 - 83) 60.0£10,9 (42 - 70)
18- 24 19 (15.0 %) 19(15.8 %) 0 (0 %)
25 - 44 41 (32.3 %) 40 (33.4 %) 1 (14.3%) ‘0951
45 - 64 35 (27.5 %) 33 (27.5 %) 2 (28.6%) Pt
>65 32 (25.2 %) 28 (23.3 %) 4(57.1 %)
79 (62.2 %)/ 76 (63.3 %)/ 3(42.9 %)/ X?=1.046
Men/Women 48/ (37.8 %), 1.6/1 44 (36.7 %), 1.7/1 4(57.1%), 0.75/1 p* = 0.306
Body mass, kg 77.9 (50 - 108) 77.91 (50 - 108) 76.8 (60 - 101) ;*206187660
BMI<25 47 (37 %) 45 (37.5 %) 2 (28.6 %) X?2=0.226
BMI>25 80 (63 %) 75 (62.5 %) 5 (71.4 %) p*=0.942
Height, cm 173.8 (157 - 192.0) 174.0 (157 - 192) 170.3 (160 - 187) ;*:—06373;0

Note: data are presented as absolute and relative values, mean and standard deviation, POUR - acute postoperative urinary retention (POUR* - where POUR
was considered the inability to urinate in the presence of bladder globus accompanied by specific clinical signs with the need for bladder catheterization [1]);
BMI - body mass index, *p < 0.05 statistically significant, t - T-student test.

The surgical procedures included: abdominal surgery -
appendectomy (34/127 [26.8%]), cholecystectomy (6/127
[4.7%]), inguinal /ventral hernioplasty (8/127 [6.3%]), lap-
arotomies for acute abdomen (15/127 [15.8%])); pelvic
surgery (3/127 [2.35%]); traumatology surgery - upper/
lower limb (25/127 [40.9%], of which 11 cases of sep-
tic trauma); thoracotomies (3,127 [2.35%]; neurosurgery
(3/127[2.35%]); oromaxillofacial surgery (3/127 [2.35%]).
The average duration of anesthesia was 122.1+31.4 minutes
and the average duration of surgery was 111.3+30.3 min-
utes. The group comprised 3 types of anesthesia: general
anesthesia 64% (81/127), spinal anesthesia 26% (33/127),
peripheral nerve block 10% (13/127).

In our study, we identified a POUR prevalence of 5.5%.
Patients with ASA IV-V anesthetic risk, who have severe pre-
operative comorbidities, were not included in the present
study. As a result, this limitation will not allow us to general-
ize the obtained POUR prevalence. In addition, the exclusion
of patients with ASA IV-V anesthetic risk also eliminates the
risk of overestimating POUR prevalence.

The literature reports a wide range of POUR prevalence,
from 5% to 70% [2]. The large discrepancy between the
reported prevalence may indicate the complexity and mul-
titude of risk factors contributing to the development of
POUR on the one hand, and on the other hand, the heteroge-
neity of criteria used to diagnose POUR. Thus, in the present
study, POUR was defined as the postoperative clinical sit-
uation characterized by inability to urinate requiring blad-
der catheterization. However, Cataldo P. [12] and Paulsen
E. [13] establish the diagnosis of POUR even in the absence
of micturition for = 8 hours postoperatively. In addition to
patients who required the insertion of Foley catheter, we
recorded 3 patients who reported their first voiding at = 8
hours after surgery (8, 13 and 9.5 hours), which would con-
tribute to an increased prevalence of POUR in the present
study from 5.5% (7/127) to 7.9% (10/127). Dobbs S. de-
fines POUR when patient is unable to urinate for 212 hours
postoperatively [14]. Applying this criterion in our study,
POUR would have a prevalence of 6.3% (8/127) (Table 2).
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Table 2. Prevalence of postoperative urinary retention depending on the
definition criteria.

Postoperative urinary retention International Moldova
definition criteria studies (present study)
Bladder catheterization [1] 5-70% 5,5% (7/127)
Absence of urination = 8 hours
0, 0,
postoperatively [1, 12, 13] 52% 7,9% (10/127)
Absence of urination = 12 hours 36% 6,3% (8/127)

postoperatively [1, 14]

The first mobilization of patients with POUR was at
13.1£5.0 hours after surgery compared to 9.7+4.4 hours
(Student’s t=1.97, p = 0.05) for non-POUR patients.

The secondary outcome parameters of the study in-

Table 3. Preoperative risk factors for acute postoperative urinary retention
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volved testing a number of previously reported risk factors
to determine whether their presence perioperatively would
be associated with POUR. From the preoperative patient-re-
lated parameters, none were confirmed as a risk factor for
POUR: DM, higher anesthetic risk (ASA III versus ASA I-1I),
> 3 deliveries in women, female gender, chronic beta-block-
er medication, Class Il NYHA HE hypothyroidism, age = 60
years or age = 55 years, previous abdominal surgery, myo-
cardial infarction in patient’s history, cerebrovascular acci-
dent (CVA) in medical history.

Among the patient-related preoperative risk factors that
are unmodifiable, essential hypertension (HTN) was detect-
ed as an independent risk factor for POUR (Table 3).

Risk factors Fisher exact X? p 0dds ratio X?Yates correction p
Diabetes mellitus (DM) 0.114 3.712 0.054 4.93 1.526 0.217
> 3 childbirths 0.305 1.731 0.188 0.23 0.623 0.429
Anesthetic risk ASA 111 0.680 0.380 0.538 1.62 0.040 0.842
Age = 60 years old 0.205 2.258 0.132 3.11 1.175 0.278
Age 2 55 years old 0.111 3.189 0.074 4.17 1.926 0.165
BMI > 25 1.000 0.226 0.634 1.50 0.005 0.942
Female gender 0.425 1.180 0.277 2.30 0.147 0.493
HTN 0.041 5.655 0.017 9.00 3.939 0.047
Beta-blocker medication 0.425 1.180 0.277 2.30 0.470 0.493
NYHA Il HF 0.426 0.591 0.441 1.77 0.118 0.730
Hypothyroidism 0.151 2.710 0.996 3.96 1.010 0.315
Association HTN+DM 0.026 10.786 0.001 23.0 5.354 0.020
Previous abdominal surgery 0.248 1.852 0.173 3.06 0.947 0.330
Previous myocardial infarction 0.539 0.132 0.716 1.50 0.077 0.781
Previous CVA 0.250 2.098 0.148 4.83 0.201 0.654

Note: DM - diabetes mellitus, BMI - body mass index, ASA - American Society of Anesthesiology, CVA - cerebrovascular accident/ stroke, HF Il NYHA - NYHA
heart failure grade II, HTN - arterial hypertension; *p < 0.05 statistically significant.

At the same time, DM, a risk factor often reported in the
literature, was parametrically at the limit of statistical sig-
nificance. This risk factor was further analyzed by applying
the extended POUR definition (using the criterion of ,lack
of micturition in the first 8 hours postoperatively” [12, 13]),
proving to be a statistically significant risk factor (OR = 5.1;
X? (1, N = 127) = 5.36, p = 0.021). Returning to the study
group where only the need for bladder catheterization was
considered as POUR, we analyzed the association between

HTN and DM, in our study they were detected as a combina-
tion of risk factors for POUR. Similarly, stroke was tested as
a risk factor on the group that included both patients with
POUR (7/127) and those who had no voiding in the first 8
hours postoperatively (3/127) with confirmation of risk
factor status (OR = 4.83 (X* (1, N =127) = 7.405, p = 0.006).

From the intraoperative and intra-anesthetic parame-
ters tested for the quality of risk factors for POUR none was
confirmed (Table 4).

Table 4. Intraoperative and intra-anesthetic risk factors for acute postoperative urinary retention

Risk factors Fisher exact p’ 0dds Ratio X?Yates correction p
Fasting for fluids < 6 hours 0.706 0.291 0.589 1.52 0.023 0.880
Surgery duration > 90 min. 1.000 0.016 0.899 1.11 0.087 0.767
Spinal anesthesia 1.000 0.026 0.872 1.15 0.080 0.777
Fentanyl > 0,5 mg total 1.000 0.022 0.881 0.87 0.100 0.752
Atropine administration 0.103 3.564 0.059 4.48 2.211 0.137
Fentanyl 2 0,5 mg + 0,1 mgp/o 1.000 0.156 0.693 1.78 0.134 0.714
Anesthesia 2 95 min. 1.000 0.045 0.832 0.83 0.056 0.813
Abdomen + lower limb 1.000 0.073 0.787 1.35 0.055 0.815
Without NSAIDs 0.129 2.801 0.094 5.88 1.297 0.255
Opioid vs. non-opioid analgesia 0.678 0.070 0.792 0.80 0.036 0.850
Fluids = 1500 mli/ op 0.707 0.291 0.589 1.520 0.023 0.881
Bleeding volume < 400 ml 0.478 0.296 0.586 0.55 0.0216 0.883
Analgesia (promedol + NSAIDs) 0.330 1.471 0.225 5.17 0.071 0.789
Fentanyl vs. Morphine p/o 1.0 0.037 0.847 1.27 0.173 0.677

Note: NSAIDs - non-steroidal anti-inflammatory drugs, min - minutes, i/op - intraoperative, p/o - postoperative; *p < 0.05 statistically significant.
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Discussions

The present study aimed to test the risk factor associ-
ated with POUR for a number of perioperative parameters.

The surgical population studied inadvertently included
predominantly male subjects (79/127 (62.2%)). Howev-
er, according to our results, the prevalence of POUR was
equivalent in both women (4/7) and men (3/7). Thus, sex
remains a controversial risk factor. Some studies report that
male sex is more frequently associated with POUR [2, 3],
particularly due to specific pathologies such as benign pros-
tatic hypertrophy [6]. Other studies report that the female
sex is more susceptible to POUR [8]. Regarding patients’
chronic medication, in our study patients with benign pros-
tatic hypertrophy were excluded, as they were chronically
medicated with alpha-receptor blockers (e.g., tamsulosin),
which could have been an important factor of bias.

Advancing age increases the risk of POUR, with reports
that patients aged = 50 years develop POUR 2.4 to 2.8 times
more frequently, which is attributed to progressive neuro-
nal degeneration with bladder dysfunction [2-4, 6]. In our
study, however older age (= 60 years/ = 50 years) did not
confirm its status as a risk factor for POUR. The explanation
could lie in the fact that we excluded from the outset the
anesthetic population with ASA score > III and orthopedic
surgery.

Among the patient-related preoperative risk factors that
are unmodifiable, HTN has been detected as an indepen-
dent risk factor for POUR, consistent with previous studies.

Thus, in our study, patients with pre-existing neurologi-
cal disorders such as stroke and diabetic neuropathy more
frequently developed POUR. Pathophysiologically, the asso-
ciation of POUR and DM can be explained by impaired blad-
der sensation, decreased capacity, and contractility [15].
Similarly, Keita H. [3] confirmed that pre-existing neurologi-
cal disorders (cerebral palsy, multiple sclerosis, alcoholic or
diabetic polyneuropathy, poliomyelitis) as a risk factor for
POUR. The same study reports a direct correlation between
bladder volume = 270 ml after surgery and POUR. In our
study, there was no possibility to estimate bladder volume
using ultrasound, but among the whole group of patients,
only one patient stopped the intake of clear liquids 2 hours
preoperatively, 60 patients did not ingest clear liquids 6
hours preoperatively, 67 respondents abstained more than
6 hours from preoperative fluid intake. In addition, an in-
fusion volume = 1500 ml intra-anesthetic or hemorrhage <
400 ml were not identified as risk factors for POUR. No pa-
tient with peripheral nerve block developed POUR.

Although opioids are known to cause urinary retention,
this concept was not confirmed in our study. At the same
time, opioid-associated POUR phenomenon has been de-
scribed at fentanyl doses above 1 mg [16]. In our study, re-
garding the total dose of fentanyl used perianesthetically no
statistically significant differences were identified between
fentanyl = 0.5 mg + 0.1 mg postoperatively (10/127) ver-
sus fentanyl < 0.5 mg + 0.1 mg postoperatively (17/127). In
addition, all patients had intra-anesthetic summary dose of
fentanyl < 0.8 mg.
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Although non-steroidal anti-inflammatory drugs
(NSAIDs) have often been questioned as contributing fac-
tors not only to the induction of acute kidney injury and to
the precipitation of POUR, in our study no significant differ-
ences in the prevalence of POUR were identified between
groups of patients who received NSAIDs intraoperatively
and/or postoperatively versus those who were not exposed
to these drugs. However, some studies describe the protec-
tive role of NSAIDs against the development of POUR, with
NSAIDs being used in multimodal analgesia regimens to
avoid opioid administration [4].

Patients’ postoperative analgesia was also studied.
Thus, 24.4% patients received nonopioid analgesia with
NSAIDs (31/127) with 2 cases of POUR (2/31), 30.7%
patients beneficiated of promedol (39/127) with 2 cases
of POUR recorded (2/39), 27.6% fentanyl (35/127) with
another 2 cases of POUR (2/35) and 17.3% morphine
(22/127) with only 1 case of POUR (1/22). Cases of POUR
were observed both in the opioid analgesia group, regard-
less of the morphine administered, and in the non-opioid
analgesia group.

When analyzing risk factors that may be related to sur-
gical treatment per se, it has been reported that the preva-
lence of POUR varies depending on the type of surgery and
the likelihood of autonomic nerve injury (as a result of total
mesorectal excision), pelvic nerve injury or reflex increase
in internal sphincter tone (caused by pain in patients un-
dergoing anorectal surgery) [17]. In the present study, no
statistical differences were detected between the groups of
patients who underwent abdominal and lower limb versus
thoracic and upper limb surgery.

Previous studies support that increased volumes of in-
traoperatively administered fluids would be associated
with higher prevalence for POUR [2-4]. In the present tri-
al, we did not determine statistically significant differences
between study groups in which = 1500 mL infusible fluids
versus < 1000 mL was administered intraoperatively. It is
noteworthy that none of the patients infused with 500 ml-
developed POUR.

Strengths and potential biases of the study

One of the strengths is the prospective methodology of
the study. Also, to standardize data collection, patients were
assessed postoperatively by the same investigator.

The given study has some limitations that need to be tak-
en into consideration. One factor of bias would reside in the
small sample and single-center study. Also, in the institution
where the study took place, orthopedic surgery patients
undergoing spinal anesthesia are inserted with urinary
catheters from the beginning of surgery. Therefore, this
large group of patients was excluded from the study. Also,
patients who developed complications, with admission to
Intensive Care Unit, were excluded from the study:.

Conclusions

The prevalence of POUR in a single-center surgical pop-
ulation from the Republic of Moldova varies between 5.5%
and 7.9%, depending on which criteria for POUR we apply.
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In this regard, a consensus on diagnostic criteria for POUR
is needed.

Patients with HTN and DM developed more frequently
POUR. Patients with pre-existing neurological disorders
such as positive history for stroke and diabetic polyneurop-
athy are more susceptible to POUR. It was also determined
that the first mobilization of patients with POUR was later
compared to patients who did not develop this complica-
tion.
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ABSTRACT

Introduction. Ozone therapy can be used as a monotherapy or as an adjunctive treatment to standard COVID-19 treatment
protocols. Current evidence indicates that this approach may improve clinical outcomes, paraclinical markers, and reduce
radiological signs of inflammation, with no side effects.

Material and methods. The study included 100 consecutive patients aged 18 and older with COVID-19, admitted to the
Intensive Care Unit at the Institute of Emergency Medicine. Patients were randomly divided into two groups: 50 patients
underwent treatment according to the National Clinical Protocol along with major ozonated autohemotherapy (the study
group), while the other 50 patients were treated only according to the National Clinical Protocol (the control group).

Results. Although the initial oxygenation index (Pa02/Fi02) values were similar in both study groups, a dynamic anal-
ysis revealed a clear efficacy of ozone therapy. By the end of the first-week treatment, the mean oxygenation index in
the ozone-treated group was significantly higher than in the standard treatment group: 296.8+105.1 mm Hg versus
232.84110.6 mm Hg (p<0.01). The use of oxygen therapy (70.0% vs. 78.0%), non-invasive ventilation (70.0% vs. 76.0%),
and invasive mechanical ventilation (22.0% vs. 38.0%) tended to be lower in the ozone group, though this difference was
not statistically significant (p>0.05). Both treatment groups showed a significant clinical improvement, with 54.0% of
COVID-19 patients in the ozone group and 50.0% in the conventional treatment group achieving a two-point reduction in
clinical severity score (p>0.05).

Conclusions. The mean oxygenation index significantly increased in the study patient group (246.86+30.3 mm Hg on day
1 and 296.75%£105.1 mm Hg on day 7 of treatment; p<0.01) and remained unchanged in the control group (235.86+33.4
mm Hg on day 1 and 232.82+110.6 mm Hg on day 7 of treatment; p>0.05). Although the mortality rate was lower among
COVID-19 patients treated with ozone therapy (24.0%) compared to those receiving standard treatment (34.0%), this dif-
ference did not achieve any statistical significance.

Keywords: ozone therapy, major ozonated autohemotherapy, COVID-19, SARS-CoV-2, Brixia score, oxygenation index,
D-dimers.
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Introduction

Today, the COVID-19 pandemic continues to have a
significant impact worldwide, as the global scientific com-
munity remains focused on discovering new therapeutic
approaches, identifying mortality predictors, and imple-
menting these findings into clinical practice. The goal is to
achieve better clinical outcomes, manage symptoms effec-
tively, and reduce both critical complications and overall
mortality rates [1].

Ozone therapy is a promising complementary treatment
with a wide range of therapeutic applications [2]. A system-
atic review of the literature indicates that ozone therapy can
be used as a monotherapy or as a complementary treatment
to standard protocols for COVID-19 patients. The scientific
evidence suggests that this therapy has contributed to im-
provements in clinical symptoms, paraclinical markers, and
radiological signs of inflammation, all without significant
side effects [3].

Oxygen-ozone therapy, due to its antioxidant, anti-in-
flammatory, and antithrombotic properties, may play a cru-
cial role in combating hyperinflammation, immunodeficien-
cy, hypercoagulability, and poor response to conventional
therapies induced by COVID-19. Based on the studies pub-
lished so far, researchers suggest that oxygen-ozone treat-
ment might be a promising adjunctive therapy for mild to
severe cases of SARS-CoV-2 infection [4, 5].

Despite encouraging preliminary results from clinical
studies and expert opinions, there is still not enough evi-
dence to prove that ozone therapy is a viable treatment for
COVID-19 [1, 5]. Therefore, to confirm ozone therapy as a
feasible complementary treatment for COVID-19, to guide
further clinical applications, and to assess its effect on the
progression of SARS-CoV-2 infection, randomized con-
trolled trials are needed [6].

In this context, the purpose of the study is to assess the
clinical efficacy of ozone treatment (major ozonated auto-
hemotherapy) in patients with SARS-CoV-2.
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text, oxygen-ozone therapy has been recognized as a highly effec-
tive adjunctive treatment that can effectively counteract the effects
of COVID-19, leading to improvements in clinical symptoms, para-
clinical markers, and radiological parameters in patients.

The research hypothesis

This study aims to evaluate the clinical and paraclinical effective-
ness of combining conventional ozone therapy treatment (major
ozone autohemotherapy) in SARS-CoV-2 infected patients, in com-
parison to a conventional treatment alone.

The novelty added to the scientific literature in the field

This study is scientifically significant as it evaluates the impact
of ozone therapy on inflammation and respiratory parameters in
COVID-19 patients. These factors are critical for clinical outcomes
and survival rates, offering potential ways to improve patient re-
covery.

Material and methods

The present study was carried out at the Valeriu Ghereg
Anesthesiology and Resuscitation Department No.1 of Nico-
lae Testemitanu State University of Medicine and Pharmacy,
Republic of Moldova.

To assess the efficacy of ozone therapy (major ozonized
autohemotherapy - MAH) in patients with SARS-CoV-2,
a prospective, randomized clinical study was conducted.
This research evaluated the clinical features of COVID-19
patients based on their treatment regimen (either conven-
tional treatment alone or conventional treatment combined
with ozone therapy).

The study included patients aged 18 and older with
COVID-19 who were admitted to the Intensive Care Unit
(ICU) of the Emergency Medicine Institute (IMU) from July
2020 to February 2021. The author identified the patients
for the study at the time of their admission to IMU. All pa-
tients admitted during the reference period who met the
inclusion criteria were enrolled in the study.

To improve the accuracy of sample size calculation and
increase precision, the Chi-squared power test was used.
The data analysis focused on testing the hypothesis that
ozone therapy is related to survival, using the following pa-
rameters:

Effect size (w) = 0.3
Significance level = 0.05
Power 0.8
Df =1
Total sample size = 87 [682].

For a 95.0% confidence interval, the required sample
size was calculated to include at least 87 patients. The rep-
resentative study sample involved 100 patients for a 5%
margin of error, thus, exceeding the minimum threshold of
88 patients. The patients were randomly divided into two
groups with a 1:1 ratio: 50 COVID-19 patients were treat-
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ed based on the National Clinical Protocol combined with
ozone therapy (major ozonated autohemotherapy) in the
COVID-19 ICU of IMU (main study group), and 50 COVID-19
patients received only the conventional treatment as out-
lined in the National Clinical Protocol in the COVID-19 ICU
of IMU (control group).

The study was conducted in several stages:

Stage 1: Patients included in the study underwent clini-
cal and paraclinical assessments (including laboratory and
instrumental diagnostic methods).

Stage 2: Statistical processing of the results obtained.

Stage 3: Evaluation of the main indicators characterizing
the study groups. Comparative assessment of clinical fea-
tures, biochemical and imaging indicators depending on the
treatment method. Improving the treatment algorithm for
COVID-19 patients.

Stage 4: Data presentation.

Inclusion in the study required written informed con-
sent from each patient for the investigations, treatment, col-
lection of relevant clinical data, and outcome assessment.’

To provide greater research accuracy, a set of inclusion
and exclusion criteria was used to define the study param-
eters and thus focusing on a specific representative group.

Inclusion criteria for the study were as following:

= Patients diagnosed with COVID-19 based on WHO

guidelines and confirmed by real-time reverse tran-
scription polymerase chain reaction (RT-PCR) for
SARS-CoV-2 RNA from nasopharyngeal swabs (a mo-
lecular biology technique).

= Patients with COVID-19 aged =18 years.

= Patients with COVID-19 who have a mildly reduced

oxygenation index (Pa0,/Fi0,>200-<300 mmHg) and
SpO0, levels between 88-96%.

= Patients with COVID-19 with radiologically confirmed

pneumonia and a Brixia score within 6-10 points.

= Patients without contraindications for systemic ozone

therapy.

= Patients who have read and signed the informed con-

sent for participation in the study:.

Exclusion criteria for the study included:

= Patients under 18 years old.

= Patients with multiple organ failure syndrome.

= Pregnant women, postpartum women, and breast-

feeding women.

= Patients on immunosuppressive therapy.

= [ndividuals undergoing mechanical ventilation at the

time of study enrollment.

= Patients with contraindications for systemic ozone

therapy.

= Patients who refused to participate in the study.

The cases were randomized using block randomization
procedures. According to the estimated sample size, 100
consecutive patients (who were not excluded) were select-
ed for analysis and allocated to one of two groups: (a) the
experimental group or (b) the control group. The study is
based on the hypothesis that early systemic oxygen-ozone
therapy may be effective in improving disease progression
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and/or partially improving the onset of “cytokine storm”
syndrome, at least partially, having a significant impact on
patient prognosis.

Upon confirming eligibility, patients with COVID-19
were fully informed about the study’s purpose, objectives,
the benefits and risks associated with the research and the
treatment, the expected outcomes, as well as the practical
applications of the study.

Standard medical care and monitoring for all COVID-19
patients were administered in accordance with national and
institutional protocols for inpatient and outpatient manage-
ment of this patient population.

The study protocol was approved by the Research Ethics
Committee of Nicolae Testemitanu State University of Medi-
cine and Pharmacy (Minutes No. 1 dated 20.07.2020).

All patients included in the study were examined using
the following research methods:

Clinical methods. Clinical, biochemical, and imaging
indicators were assessed, as well as rates of invasive and
non-invasive mechanical ventilation, mortality rates, and
length of hospital stay. Data were collected from medical re-
cords, including initial and follow-up visits, as well as clin-
ical, instrumental, and laboratory investigations conducted
both during and after treatment. The data were then ana-
lyzed comparatively, assessing changes over time between
the two study groups.

Treatment methods. The standard treatment for pa-
tients infected with SARS-CoV-2 in ICU followed the guide-
lines set forth in the National Clinical Protocol, Provisional
Editions Ill and IV [7, 8], and the Practical Guide for Manag-
ing Severe Complications from COVID-19 [9].

Ozone therapy included:

= Conventional or standard treatment.

= MAH - the intravenous infusion of ozonated autolo-

gous whole blood under strict aseptic and antiseptic
conditions. Specifically, 80-120 ml of venous blood
mixed with 10 ml of 3.13% sodium citrate solution
(as an anticoagulant) was enriched with a gas mix-
ture of oxygen and ozone at a 1:1 ratio, with an ozone
concentration of 40 pgN/mL. The mixture was thor-
oughly agitated for 5 minutes. Following ozonation,
the blood was reinfused into the same vein over ap-
proximately 10-15 minutes. This procedure was re-
peated 7 times, with one session every 24 hours for
7 consequent days [10]. The ozone was generated by
the Medozon Herrman medical device.

All ozone therapy methods used in patients with
COVID-19 comply with the recommendations of the World
Federation of Oxygen and Ozone Therapy (WFOT Review of
Evidence-Based Ozone Therapy) and international guide-
lines (The International Scientific Committee of Ozone
Therapy “Madrid Declaration on Ozone Therapy”) and are
included into the ozone generator software [5].

Clinical assessment. Fever was defined as an armpit
temperature of 237.5°C [2]. Clinical improvement was char-
acterized by a two-point reduction on a 6-point severity
scale [11] (while comparing the patient’s condition on the
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first day in the ICU), either upon transfer from the ICU to the
COVID-19 ward, at discharge, or at the time of death:

6 points = death

5 points = hospitalization for invasive mechanical ven-
tilation

4 points = hospitalization for non-invasive ventilation or
high-flow oxygen therapy

3 points = hospitalization for oxygen therapy (excluding
high-flow oxygen therapy or non-invasive ventilation)

2 points = hospitalization with no need for oxygen therapy

1 point = while the patient being transferred to the
COVID-19 ward, met the discharge criteria, or discharged
from the hospital alive.

Table 1. Standard Treatments for SARS-CoV-2 Infected Patients in the ICU
1. Oxygen therapy

Facial mask

High-Flow Nasal Cannula (HFNC)
Non-Invasive Ventilation (NIV)
Mechanical Ventilation (MV)

Methylprednisolone: ~ Administer
0.75 to 2 mg/kg/day (based on the
CRP level at admission, divided into
two doses as determined by the
attending physician).

2. Glucocorticoids

3. Anticoagulants Enoxaparin: Administer 4000 IU

(40 mg) subcutaneously twice daily.

4. Antibiotic Therapy:

Initiation criteria:

* suspected bacterial

superinfection in the second

week of disease;

prior glucocorticoid therapy

before ICU admission;

* elevated procalcitonin levels
>0.5 ng/ml;

* sensitivity results from bacterial
cultures.

Antibiotic options included
macrolides, second- and third-
generation cephalosporins, and
carbapenems.

Doses and treatment length were
customized based on the attending
physician’s decision.

5. Complementary therapy e H2 Receptor antagonists:
* Famotidine 20 mg, twice/day
e Vitamin therapy:
* Ascorbicacid 500 mgx 3
times/day
* Vitamin D3 8-10 drops daily
¢ Pentoxifylline 400 mg, once daily

6. Infusion therapy: Fluid intake restriction, by main-
taining a mean arterial pressure
above 60 mmHg, the urinary out-
put greater than 0.5 ml/kg/h, with
no increase in nitrogen retention
by-products, as well as the hemato-

crit level at 30%.

Note: ICU- intensive care unit; HFNC- High-Flow Nasal Cannula; NIV-
Non-Invasive Ventilation; MV- Mechanical Ventilation; CRP- C-reactive
protein; Enoxaparin 40001U- Anti Xa IU/0,4 ml.

The discharge criteria showed a clinical recovery, includ-
ing fever management, respiratory rate of <24 breaths per
minute, oxygen saturation >94% on FiO, of 0.21%, and no
cough for atleast 72 hours [11].

One study objective was to measure the time to clinical
improvement within 28 days, defined as the time (in days)
from study randomization to the day of a 2-point decline on
a 6-point ordinal scale (from 1 = discharge to 6 = death) or
discharge from hospital alive, whichever occurred first [11].
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Decisions regarding invasive mechanical ventilation and
non-invasive ventilation were made based on clinical stan-
dards and the medical consultant’s assessment.

Biochemical methods. Hematological tests were con-
ducted, including a complete blood count (CBC), counts of
lymphocytes and neutrophils, the neutrophil-to-lymphocyte
ratio (NLR), and platelet count. Biochemical assessments
included procalcitonin (PCT), C-reactive protein (CRP), cre-
atinine, urea, electrolytes (sodium and potassium), total bil-
irubin, aspartate aminotransferase (AST), creatine kinase
(CK), fibrinogen, and D-dimers. These tests were performed
using the HumaStar 300SR Mindray BS-240Pro automat-
ic biochemical analyzer in the Biochemistry Laboratory at
IMU [12].

D-dimer levels were measured using an immunofluo-
rescence assay and reported in fibrinogen-equivalent units
(ng/ml) [12].

The following biochemical test values were used for nor-
mal reference: D-dimers - <0.5 mg/mL, CRP - 0.8-3.0 mg/L,
PCT - <0.5 ng/mL, and leukocytes - 4-10"9 /L. Lymphocyto-
penia was characterized by a lymphocyte count <1500 cells
per cubic millimeter of blood. Thrombocytopenia was iden-
tified as a platelet count <150,000 cells per cubic millimeter
of blood.

X-ray imaging test. A chest X-ray was conducted using
the SHIMADZU Mobile Art Evolution portable radiography
unit. To assess the severity of COVID-19 pneumonia and
guide the selection of appropriate ventilation support, the
Brixia score was employed. This score offers a feasible and
efficient semi-quantitative evaluation of COVID-19 severity,
using an 18-point scale to classify lung involvement based
on the type and extent of pulmonary abnormalities [13].

Statistical data processing methods. The primary
study data were introduced into an electronic database and
processed using functions and modules from SPSS version
16.0 for Windows (SPSS Inc., Belmont, CA, USA, 2008) and
Microsoft Office Excel 2019 on a personal computer. Both
descriptive and inferential statistical procedures were ap-
plied. Pearson’s x? test, Yates’ correction, or Fisher’s exact
test were used to compare categorical variables. The t-test
or non-parametric tests were applied to assess the statis-
tical significance of mean differences between the study
groups: one-way analysis of variance (ANOVA) was con-
ducted, followed by post-hoc tests to explore multiple mean
differences among the study groups; the correlation analy-
sis was performed to determine the strength and direction
of statistical associations. A bilateral p-value <0.05 was con-
sidered statistically significant.

Results and discussions

Additionally, to conventional treatment, ozone therapy
has been proposed as an adjunctive treatment for SARS-
CoV-2 infection, due to its therapeutic effects, including
antioxidant, anti-inflammatory, antithrombotic, antiviral,
and immunomodulatory properties. Oxygen-ozone therapy
could play a crucial role in fighting off hyperinflammation,
immunodeficiency, hypercoagulability, and inadequate re-
sponse to treatments caused by COVID-19. Research find-
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ings suggest that ozone therapy could be a promising com-
plementary treatment for SARS-CoV-2 infection, including
both mild and severe cases [4, 11].

The study compared 50 ICU patients with COVID-19
who received both conventional treatment and ozone ther-
apy (SG) with another 50 ICU patients treated exclusively
with conventional methods (CG). The gender distribution
was similar across both groups: the study group consisted
of 22 men (44.0%) and 28 women (56.0%), while the con-
trol group had 23 men (46.0%) and 27 women (54.0%).

The mean age of patients was similar in both study
groups: 58.08+9.9 years (ranging 28-73 years old) in SG and
62.36+11.6 years (ranging 34-84 years old) in CG.

The mean time from symptoms onset to ICU admis-
sion was also similar between the study groups: 6.86+4.3
days in COVID- 19 patients who underwent ozone therapy
and 7.94+3.8 days in those receiving standard treatment
(p>0.05).

The mean values for clinical assessments, PaOZ/FiO2 ra-
tio, blood parameters, NLR, CRP, PCT, urea (mmol/L), and the
Brixia score were similar in both study groups. Several stud-
ies found that the mean overall hospital stay length was also
similar between patients treated with ozone and those re-
ceiving standard treatment (p>0.05): 8 days vs. 28 days [11],
9.37+3.84 days vs. 9.37+5.38 days [14], and 8 days vs. 9 days
[15]. The average hospital stay (17.80+8.9 days in the SG and
17.06+10.6 days in the CG, p>0.05) was not significantly dif-
ferent between the study groups. Similarly, the average ICU
stay (8.56+5.3 days in the SG and 10.22+9.0 days in the CG,
p>0.05) showed only a slight shorter-term trend in the SG.

Mortality rates among COVID-19 patients have varied
significantly, from 3.6% to 26.0%, depending on the study
sample and disease severity. Previous research has report-
ed a range of mortality rates for patients requiring ICU ad-
mission, including 16%, 38%, 62%, 67%, and 78% [16, 17].

In the current study, the mortality rate for COVID-19
patients treated with ozone therapy in the ICU was nota-
bly lower, ranging from 12% to 24.0%, compared to 17%
to 34.0% for those receiving conventional treatment. How-
ever, this difference did not reach a statistical significance
(p>0.05). Similar findings have been reported in other pro-
spective cohort and case-control studies: one study report-
ed 11.0% mortality for patients treated with conventional
therapy and ozone therapy vs. 22% for those receiving con-
ventional therapy alone (p>0.05) [11, 18], while another
study registered 0% mortality for those treated with both
approaches compared to 7% for those treated convention-
ally alone (p>0.05) [14].

The use of oxygen therapy (35 - 70.0% of COVID-19
patients treated with ozone vs. 39 - 78.0% of patients
treated conventionally, p>0.05), non-invasive ventilation
(35 - 70.0% of patients treated with ozone vs. 38 - 76.0%
treated conventionally, p>0.05), and invasive mechanical
ventilation (11 - 22.0% of patients treated with ozone vs.
19 - 38.0% treated conventionally, p>0.05) indicated a de-
creasing trend in patients from the primary group, though it
did not reach statistical significance.
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The mean durations for oxygen therapy (8.20+5.4 days
for ozone-treated patients vs. 9.77+8.7 days for conven-
tionally treated patients, p>0.05), non-invasive ventilation
(6.06+3.9 days for ozone-treated patients vs. 6.29+6.8 days
for conventionally treated patients, p>0.05), and invasive
mechanical ventilation (6.82+5.5 days for ozone-treated pa-
tients vs. 7.47+6.8 days for conventionally treated patients,
p>0.05) also showed a non-significant decreasing trend in
the ozone-treated group.

The treatment led to significant clinical improvements in
both study groups. The average clinical improvement score
decreased notably, from 3.66+0.5 points on day 1 to 2.52+1.6
points on day 7 (p<0.001) in the ozone therapy group (SG),
and from 3.70+0.5 points on day 1 to 2.84+1.8 points on day
7 (p<0.001) in the conventional therapy group (CG). Clinical
improvement, characterized by a decrease of two or more
points in the score, was seen in 27 (54.0%) of COVID-19 pa-
tients treated with ozone and in 25 (50.0%) of those treated
with conventional methods (p>0.05) (Table 1).

A research study revealed that, within 10 days of ozone
treatment, there was a significant reduction in inflammato-
ry and thromboembolic markers (PCR and D-dimers) with
p-values ranging from <0.05 to <0.001, and a significant im-
provement in major respiratory indices (SpO,/FiO, ratio).
By day 10, all patients showed significant resolution of bi-
lateral interstitial infiltrates [18].

In this study, the average oxygenation index - PaO,/
FiO, - increased significantly in the ozone therapy group
(from 246.86+30.3 mm Hg on day 1 to 296.75+105.1 mm
Hg on day 7 of treatment; p<0.01), whereas no change was
observed in the control group (from 235.86+33.4 mm Hg
on day 1 to 232.82+110.6 mm Hg on day 7; p>0.05). De-
spite similar initial values of the oxygenation index in both
groups, the dynamic analysis demonstrated a clear efficacy
of ozone treatment. At the end of the first week, the mean
oxygenation index was significantly higher in the ozone
therapy group compared to the standard treatment group:
296.8+105.1 mm Hg vs. 232.8+110.6 mm Hg (p<0.01). Ad-
ditionally, the median absolute difference between the ox-
ygenation index on the 7th day of ozone treatment and its
initial value was positive - 53.5 (IQR -19.7 to 106) mm Hg,
while the control group showed a negative difference of -19
(IQR -85.2 to 56.5) mm Hg (p<0.05). Thus, combined ozone
therapy treatment showed a more positive trend in the oxy-
genation index compared to standard treatment.

On the 7th day of treatment, COVID-19 patients from the
SG showed a trend towards increased frequencies of normal
Pa0,/Fi0, ratios (21 - 43.8% and 14 - 28.0% of cases, re-
spectively; p>0.05) and milder ARDS (PaO,/FiO, >200-<300
mmHg) (18 - 37.5% and 15 - 30.0% of cases, respectively;
p>0.05). In contrast, patients with COVID-19 from the CG
experienced a statistically significant increase in worsening
ARDS (=200 mmHg) (21 - 42.0% and 9 - 18.8% of cases, re-
spectively; p<0.05). There was also an increasing trend in
oxygenation impairment from moderate (15 - 30.0% and 7 -
14.6% of cases, respectively; p>0.05) to severe (6 - 12.0% and
2 - 4.2% of cases, respectively; p>0.05) in patients from CG.
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Table 1. Clinical, laboratory, and imaging parameters (X+SD) for COVID-19 patients on day 1 and day 7 of treatment, within both study groups

Study Group Control Group p p p

Parameters Day 1 Day 7 P Day 1 Day 7 (Day 1) (Day 7)
Pa0,/Fi0, (mm Hg) 246,86+30,3 296,75+105,1 <0,01 235,86+33,4 232,82+110,6 NS NS <0,01
PCR (mg/L) 75,17+53,9 44,88+53,2 <0,01 82,52+59,9 44,85+57,9 <0,001 NS NS
PCT (ng/mL) 0,18+0,3 0,17+0,3 NS 0,13+0,1 0,14+0,2 NS NS NS
Brixia Score (points) 8,30+1,6 7,48%4,0 NS 8,38+1,3 9,44+4,1 NS NS <0,05
D-Dimers (pg/mL) 0,98+0,8 2,58+2,9 <0,01 1,98+2,5 2,97+2,9 <0,05 <0,01 NS
Fibrinogen (g/L) 4,36+0,8 3,60+1,2 <0,01 4,36+1,1 4,57+2,9 NS NS <0,05
Leucocytes (x10°/L) 10,09+5,2 9,80+4,1 NS 9,25+4,5 11,79+7,9 <0,01 NS NS
Neutrophiles (%) 71,68+13,3 72,08+12,8 NS 71,84+10,6 74,04+11,5 NS NS NS
Lymphocytes (%) 10,42+6,5 11,77+7,3 NS 11,88+7,1 11,30+6,9 NS NS NS
RNL 11,78+13,2 9,85+7,4 NS 9,02+5,9 10,74+9,0 NS NS NS
Monocyte s (x10°/L) 5,48+3,3 6,6%3,9 NS 5,66%3,0 5,58+3,7 NS NS NS
ESR (mm/h) 26,22+15,9 28,65+16,6 NS 26,14+15,4 32,58+16,2 <0,05 NS NS
Platelets (x10°/L) 241,58+91,1 284,21+101,0 <0,01 219,84+80,0 276,48+112,3 <0,001 NS NS
Hemoglobin (g/L) 128,78+14,6 119,85+17,1 <0,001 127,24+16,5 119,94+18,2 <0,01 NS NS
Albumin (g/L) 36,52+4,1 31,77+4,1 <0,001 34,80+5,7 30,68+4,3 <0,001 NS NS
Urea (mmol/L) 7,41£3,4 7,32+2,9 NS 8,06+5,6 9,34+7,7 <0,05 NS NS
Creatinine (mmol/1) 100,92+53,9 92,42+28,3 NS 107,66+63,1 99,88+75,5 NS NS NS
ALAT (U/1) 52,34+61,8 68,58+53,2 <0,05 48,04+33,2 67,64+58,8 <0,01 NS NS
ASAT (U/1) 46,52+35,3 42,50+40,3 NS 51,82+39,6 42,84+33,1 NS NS NS
Clinical assessment (points) 3,66+0,5 2,52+1,6 <0,001 3,70+0,5 2,84+1,8 <0,001 NS NS

Note: SD - standard deviation; Pa0,/Fi0, - partial pressure of oxygen/fraction of inspired oxygen; CRP - C-reactive protein; PCT - procalcitonin; N/L
ratio - neutrophil-to-lymphocyte ratio; VSH - erythrocyte sedimentation rate; ALT - alanine aminotransferase; AST - aspartate aminotransferase; NS - not
significant. Data are presented as mean values and standard deviation. Differences in mean values were assessed using the paired t-test or Wilcoxon test.

The average Brixia score was similar between the two
groups on day 1 (8.30+1.6 points in SG and 8.38+1.3 points
in CG; p>0.05). By day 7, a decreasing trend in the Brixia
score was reported towards in SG (7.48+4.0 points; p>0.05),
while the CG showed an increasing trend (9.44+4.1 points;
p>0.05). However, these changes did not achieve any statis-
tical significance.

A reduced Brixia score in the main cohort was record-
ed in 50% of cases compared to 42% in the control group
(p>0.05). Notably, patients treated with ozone showed a
statistically significant improvement in radiological pulmo-
nary findings by the 7th day compared to the control group.
On the 7th day of treatment, the average Brixia score was
significantly higher in the ozone treatment group (p<0.05).
The median absolute change in the Brixia score was 0.5
(IQR - 2.0-3.0) points, compared to 0 (IQR - 4.0-2.0) points
in the control group (p<0.05).

Increased levels of D-dimers, C-reactive protein (CRP),
ferritin, and interleukin-6 (IL-6) serve as prognostic indi-
cators for patients with COVID-19. These parameters have
been associated to an unfavorable prognosis in several stud-
ies [10, 19].

In both study groups, there was a statistically signifi-
cant decrease in the mean hemoglobin levels (128.78+14.6
g/Londay 1and 119.85%£17.1 g/L on day 7, p<0.001 in the
study group; 127.24+16.5 g/L on day 1 and 119.94+18.2
g/L on day 7, p<0.01 in the CG) as well as in PCR values
(75.17+53.9 mg/L on day 1 and 44.88+53.2 mg/L on day 7,
p<0.01 in the SG; 82.52+59.9 mg/L on day 1 and 44.85+57.9
mg/L on day 7, p<0.001 in the CG).

In the SG group, there was a decreasing trend in
the mean leukocyte count (10.09+5.2x1079/L on day
1 and 9.80+4.1x1079/L on day 7, p>0.05), whereas in
the CG, a statistically significant increase was reported
(9.25+4.5x1079/L on day 1 and 11.79+7.9x1079/L on day
7, p<0.01). A similar pattern was seen in the mean urea lev-
els: a tendency to decrease in the SG (7.41+3.4 mmol/L on
day 1 and 7.32+2.9 mmol/L on day 7, p>0.05) and a statis-
tically significant rise in the CG (8.06+5.6 mmol/L on day 1
and 9.34+7.7 mmol/L on day 7, p<0.05).

Mean platelet values increased significantly in pa-
tients in SG (241.58+91.1x1079/L on day 1 and
284.21+£101.0x1079/Londay 7,p<0.01) and in patientsin CG
(219.84+80.0x10"9/L on day 1 and 276.48+112.3x10"9/L
on day 7, p<0.001). D-dimer levels also showed a statistical-
ly significant increase in both groups: in the MG (0.98+0.8
pg/mL on day 1 and 2.58+2.9 ug/mL on day 7, p<0.01) and
in the CG (1.98+£2.5 pg/mL on day 1 and 2.97+2.9 ug/mL on
day 7, p<0.05).

Fibrinogen plays a crucial role in blood coagulation and
is also considered an indicator of the severity of inflamma-
tion. Data analysis showed thatin ozone -treated patients, fi-
brinogen levels decreased significantly by day 7, with values
of 3.6 (IQR 2.7-4.2) g/L compared to 4.3 (IQR 3.9-4.8) g/L at
the time of enrollment (p<0.001). In contrast, no significant
change in plasma fibrinogen concentration was observed in
the control group, with levels of 4.6 (IQR 3.6-4.7) g/L on day
7 and 4.4 (IQR 3.9-4.6) g/L on day 1 (p>0.05). On day 7, the
mean fibrinogen value was significantly lower in the ozone
treatment group: 3.8 (IQR 2.7-4.2) g/L compared to 4.0
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(IQR 3.6-4.7) g/L in the control group (p<0.05). Additional-
ly, the median absolute difference between initial and final
fibrinogen concentrations was significantly greater in the
ozone-treated group: 0.55 (IQR 0.07-1.52) g/L compared to
0.25 (IQR -0.7-0.7) g/L in the control group (p<0.05).

These findings are consistent with a case-control study
showing a significant reduction in fibrinogen levels in pa-
tients with COVID-19 and severe bilateral pneumonia
(n=14) who received both conventional treatment and
ozone therapy (713+112 mg/dL and 572+163 mg/dL, re-
spectively; p<0.05). In contrast, patients treated with only
conventional methods had fibrinogen levels of 602+160
mg/dL and 528+149 mg/dL, respectively (p>0.05) [20].

The study’s strengths include its prospective and ran-
domized design. Nevertheless, several limitations should be
mentioned: a) the small sample size, b) the relatively short
follow-up duration, c) inclusion of only patients not requir-
ing mechanical ventilation, d) the study was conducted at
a single healthcare center, e) it was not a blinded study in
terms of treatment provided, f) a slightly younger age of the
main study group undergoing ozone autohemotherapy, and
g) the inability to calculate patients’ BMI due to pandemic
conditions.

Thus, the evidence from specialized literature and the
current study results indicate that ozone therapy has clin-
ical benefits for COVID-19 patients. Ozone therapy shows
promise as an adjunctive treatment for those infected with
SARS-CoV-2. The mechanisms of action of ozone therapy
support its combined use with other treatments. Addition-
ally, multiple clinical studies have also reported positive
outcomes. Systemic oxygen-ozone therapy is particularly
important at the disease’s onset and before the condition
worsens to the point of requiring mechanical ventilation. It
also helps modulate laboratory biomarkers, which are cru-
cial for assessing risk and prognosis in COVID-19 patients.

The lack of statistically significant differences in the cur-
rent study parameters may be due to the small sample size
and the study’s unicentric design.

Conclusions

Ozone therapy restrains the progression of the SARS-
CoV-2 infection and its complications, promotes the re-
covery of the clinical condition due to its several beneficial
properties such as immunomodulatory, antioxidant, anti-in-
flammatory, and cytoprotective effects. Our study demon-
strated that the mortality rate among COVID-19 patients
treated with ozone in the ICU was lower compared to those
receiving conventional treatment. The impact of ozone ther-
apy on oxygen metabolism resulted in a statistically signif-
icant increase in the mean oxygenation index by reactivat-
ing the intracellular and extracellular antioxidant systems,
effectively countering long-term oxidative stress in various
inflammatory and degenerative processes. If administered
early in the course of the disease, ozone therapy can prevent
the progression to ARDS and help alleviate the severe ef-
fects of COVID-19 on lung tissues. Ozone therapy improves
blood flow, facilitates oxygen transport in hypoxemic tis-
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sues, and reduces blood clotting phenomena in COVID-19
patients. So, under this therapy, COVID-19 patients showed
improved blood circulation and oxygen delivery to ischemic
tissue and optimized overall metabolism leading to a trend
toward milder ARDS.

Our research study showed a decreasing trend in use of
oxygen therapy, non-invasive ventilation, and invasive me-
chanical ventilation with ozone therapy, specifically major
ozonized autohemotherapy in COVID-19 patients. Despite
encouraging preliminary data from ongoing clinical trials,
as well as expert opinion, there is still insufficient evidence
to confirm that ozone therapy is a viable treatment option
for patients with COVID-19
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Comparative analysis of imaging data in sensory and motor
disorders in lumbar neurocompressive syndrome
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ABSTRACT

Introduction. Lumbar neurocompressive syndrome is a condition characterized by radicular pain, motor, sensory and
reflex changes, as well as paresthesia or numbness in the lower limb. These symptoms can be triggered by positions and/
or movements of the spine. In lumbar radiculopathy, both mechanical and inflammatory factors play significant roles.

Material and methods. The study included 102 patients with signs of lumbar neurocompressive syndrome. Of these, 51
(group I) patients were examined using MRI and the other 51 patients (group II) were examined using conventional radio-
graphic investigation of the lumbosacral region of the spine.

Results. By analyzing the magnetic resonance imaging data of the lumbar spine, a threshold of statistical significance was
determined (of 10%, p < 0.10) for patients with sensory disturbances in the lower limb in cases of stenosis of the lumbar spi-
nal canal, and in patients with motor disorders in the lower limb, in the case of disc protrusions. The analysis of the magnetic
resonance imaging data determined a significance threshold (of 5%, p < 0.05) in patients with sensory disorders (in the case of
disc sequestrations and in the case of disc extrusions) as well as for motor disorders (in the case of disc extrusions, disc seques-
trations and static disorders of the spine). The analysis of standard radiographs of the lumbar spine allowed the determination
of the threshold of statistical significance (of 5%, p < 0.05) in patients with sensory disorders in the lower limb in cases of cox-
ofemoral osteoarthritis and Schmorl’s hernias. For patients with motor disorders at the level of the lower limb, conventional
radiography was informative in the presence of calcification of the intervertebral discs and in coxofemoral osteoarthritis.

Conclusion. MRI can be considered the first-choice imaging technique for diagnosis of the lumbar spine pathologies char-
acterized by sensory and motor changes in the lower limbs.

Keywords: motor disorders, sensory disorders, MRI, radiological examination.

Cite this article: Seu V, Maliga O. Comparative analysis of imaging data in sensory and motor disorders in lumbar neurocompressive syndrome. Mold ]
Health Sci. 2024;11(3):42-47. https://doi.org/10.52645/MJHS.2024.3.06.

Manuscript received: 14.06.2024 Key messages
Accepted for publication: 03.09.2024
Published: 20.09.2024

“Corresponding author: Victoria Seu, MD, assistant professor,

What is not known yet about the issue addressed in the
submitted manuscript

Department of Radiology and Imaging, Assessing the value of imaging methods (Magnetic Resonance
Nicolae Testemitanu State University of Medicine and Pharmacy, Imaging and Conventional Radiography of the lumbo-sacral region
165, Stefan cel Mare si Sfant Blvd., MD-2004, Chisindu, of the spine) in determining motor and sensory changes in lumbar

Republic of Moldova
e-mail: victoria.seu@usmf.md

radiculopathy.

The research hypothesis
Authors’ ORCID IDs Identifvi th f d thod fi diological di . £
Victoria Seu - https://orcid.org/0009-0007-0394-9368 entlying the preterred method for radiological diagnosis o
Oxana Maliga - https://orcid.org/0000-0001-9848-5525 lumbar neurocompressive syndrome to eliminate the need for
additional radiological studies.”.
The novelty added to the scientific literature in the field
The study aims to achieve a comprehensive and rapid diagnosis of
patients with lumbar neurocompressive syndrome to determine
appropriate treatment. It compares two imaging methods and
evaluates their contribution in identifying characteristic signs of
lumbar radiculopathy.
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Introduction

Lumbar neurocompressive syndrome is a condition
characterized by radicular pain, motor, sensory and reflex
disorders, paresthesia or numbness in the lower limb, which
can be caused by positions and/or movements of the spine
[1]. In lumbar radiculopathy, the association of the mechan-
ical and inflammatory factors play an important role. Often
large hernias are asymptomatic, indicating that the size of
the hernia is not responsible for neurological symptoms
and signs [2].

Sensory and motor changes are produced by pure com-
pression of an uninflamed nerve, but without pain. The pain
is caused by excitation of an inflamed nerve [3]. It has been
established that neurophysiological dysfunctions, degen-
erative changes, and reduced blood flow in nerve roots are
induced by spinal nerve root compression [4]. The forms of
pain are different and depend on the degree of compression
of the nerve roots and its duration [5]. Pain occurs in the
case of cellular damage by producing cellular degeneration,
while in moderate ischemia with cellular demyelination pain
does not occur [6]. The changes produced by the contact of
the nucleus pulposus with the epidural elements have been
established in observational studies with the appreciation
of convincing evidence of tissue-level changes. After such
contact, alterations in nerve electrical activity and intraneu-
ral blood flow are observed [7]. During an inflammatory
process, nociceptive neurons become sensitized and begin
to respond to stimuli that were previously unable to elicit
a response. This phenomenon, called hyperalgesia, is com-
mon to all inflammatory processes and is characterized by a
decrease in the nociceptive threshold and increased activity
in response to thermal and mechanical stimulation [8].

Standard radiography in a supine position constitutes
the initial stage of the patient’s assessment [9]. Lumbar
spine radiography cannot determine disc herniation, but
indirect signs can be visualized that suggest their presence.
These are the so-called classic Barr triad which includes:
scoliosis, flattening of the physiological lordosis, and nar-
rowing of the intervertebral space [10, 11]. Spondylosis and
subchondral sclerosis of the upper and lower endplates are
known as degenerative-dystrophic signs [12]. Lumbar spine
radiography in frontal, lateral and oblique incidences is of-
ten necessary to exclude other more serious pathologies
and to detect degenerative changes in the lumbar spine, for
example: osteochondrosis, osteoporosis and changes in the
facet joints. Plain radiographic examination is not recom-
mended for patients with low back pain who do not present
important or “alarm” signs [13, 14].

Studies by different authors show that the role of MRI
in the diagnosis of radiculopathy is limited to visualizing of
disc herniation and spinal canal stenosis. In addition, the
studies have not provided conclusive information about the
accuracy of MRI diagnosis [15]. This is largely explained by
the absence of a “gold” standard for the identification of se-
rious vertebral pathology in radiculopathy [16]. MR imag-
ing reflects disc degeneration in the area of low T2 signal in-
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tensity, but it is uncertain whether this is a reliable indicator
of degenerative structural changes [17]. Disc degeneration
and an area of high signal intensity on MRI were not helpful
in identifying a symptomatic disc, and when the endplates
became abnormal, all discs caused pain consistent with the
imaging picture [18].

Imaging signs of degenerative-dystrophic process in the
lumbar region of the spine include a decrease in the height
of the intervertebral disc, the presence of fissure, edema,
vacuum, or calcifications at the level of the intervertebral
disc. Changes in the signal at the level of the ligament ap-
paratus and the spinal cord, as well as the presence of mar-
ginal osteophytes, disc herniation, listhesis and stenosis,
and Modic-type changes in the vertebral bodies can be also
determined [19].

Material and methods

The study included 102 patients with signs of lumbar neu-
rocompressive syndrome, of which 51 patients (group I) were
examined by MRI and another 51 patients (group II) were ex-
amined using standard radiography of the lumbosacral region
of the spine. All patients clinically and - neurological examina-
tion in the Department of Neurosurgery of the Timofei Mosn-
eaga Republican Clinical Hospital between November 2015
and April 2017. The research protocol obtained a favorable
opinion from the Research Ethics Committee (minute no. 74
of 17.06.2016), Nicolae Testemitanu State University of Medi-
cine and Pharmacy, Chisinau, Republic of Moldova.

The reason for the patients to see the doctor was lumbar
and leg pain.

Criteria for inclusion in the study:

(1) Adult patients (> 18 years), who signed the in-
formed consent for participation in the study:.

(2) Patients with radiculopathy.

(3) People who have no absolute contraindications for
standard radiography and/or MRL

Exclusion criteria:

(1) Patients with acute abdominal syndrome.

(2) Patients with tumors, arterio-venous malforma-
tions and spinal infections.

(3) Patients with spinal trauma.

(4) Patients with all forms of intervertebral disc insta-
bility.

(5) Patients with systemic diseases, with or without
intestinal manifestations (clinically and laboratory con-
firmed).

(6) People who have absolute contraindications to ex-
ploration by radiological methods and MRI.

The following formula was used to determine the re-
quired number of patients for the research:

where:

P = According to the bibliographic data, the success rate
of detecting the diagnosis by applying the traditional (radio-
logical) method is on average 40.0% (P0=0.40).
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P, = In the research group, patients will be investigated
by the modified method (MRI) with the success rate of de-
tecting 80.0% of cases (P, = 0.80)

P=(P,+P)/2=0.60

Z - tabular value. When the statistical significance is
95.0%, then the coefficient Z =196

Z, - tabular value. When the statistical power of the
comparison is 99.0%, then the coefficient ZB =1.96

f = Proportion of subjects expected to drop out of the
study for reasons other than the investigated effect q = 1/
(1-f), f=10.0% (0.1).

Entering the data into the formula, we obtained:

Thus, the patients were divided into two groups.

e Group I - patients with lumbar neurocompressive syn-
drome patients in whom the diagnosis was established by
applying the MRI examination of the lumbar region of the
spine (n = 51).

e Group II - patients with lumbar neurocompressive
syndrome patients in whom the diagnosis was established
by applying standard radiographic examination to the lum-
bar region of the spine (n = 51).

Both MRI and radiological examination of the lumbar
spine were performed at the Euromed Diagnostic Medical
Center. The clinical examination included: medical history,
including evaluating the followings parameters: pain, using
visual analogue scale of pain; psychological changes, using
assessment scale of psychological changes (HADS scale); so-
cial and professional adjustment disorders (ODI scale); pa-
tient satisfaction; quality of life (EQ-5D - Euro Quality of Life
5 Dimension). Specific tests and neurological examinations
were also performed. Spine radiography was performed in
the frontal and lateral views on a Siemens Axiom Luminos
dRF machine. Functional radiological investigations were
performed at the same facilities. Magnetic resonance imaging
was performed on a closed-type Siemens Magnetom Skyra
machine with a magnetic field strength of 3 Tesla. The exam-
ination was performed with the patient lying on his back. Pa-
tient positioning was achieved using a laser to ensure a more
homogeneous magnetic field. A localizer-type protocol was
used to obtain a 3-plane image positioning and preview. The
3 planes were taken with a step of 4 mm using the sequences
T1 and T2 weighted, T2 FS (fat saturation), PD FS. The ob-
tained results were recorded in Excel tables. To compare the
sensitivity, specificity, as well as the positive and negative pre-
dictive values of the imaging data of the pathologies recorded
in the study groups, the 95% confidence interval (95CI) was
calculated. Fisher’s exact test was used to estimate significant
differences in imaging signs between the means of the two
groups. The significance threshold was considered p<0.10.

Results

The imaging data obtained in the 2 groups of patients
are presented in table 1.
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Table 1. Imaging data about the pathologies recorded in the study
groups.

Group I Group I p*
Disc herniations 51 (100%) 0 (0%) 0.0000
disc extrusions 43 (84.3%) 0(0%) 0.0000
disc protrusions 39 (76.5%) 0 (0%) 0.0000
polysegmental damage 43 (84.3%) 0(0%) 0.0000

Marginal osteophytes without
signs of root conflict

51(100%) 48(94.1%) 0.0813

Narrowing of the intervertebral 49 (96.1%) 48 (94.1%) 0.6409
space

Schmorl!’s hernias 48 (94.1%) 31(60.8%) 0.0001

Static disorders 38 (74.5%) 46 (90.2%) 0.0401

Modic-type edematous changes 16 (31.4%) 0 (0%) 0.0000
Vertebral hemangiomas 14 (27.5%) 0 (0%) 0.0001
Stenosis of the lumbar spinal 12 (23.5%) 0 (0%) 0.0004
canal

Disc sequestration 8 (15.7%) 0 (0%) 0.0040
Marginal osteophytes withroot 5 (9.8%) 0 (0%) 0.0240
conflict

Disruption of the flow of 4 (7.8%) 0 (0%) 0.0445
cerebrospinal fluid

Spondylodiscitis 3(5.9%) 0 (0%) 0.0813
Sacroiliitis 2 (3.9%) 21 (41.2%) 0.0000

Coxofemoral osteoarthritis 1(2.0%)
Subchondral sclerosis 0 (0%)
Intervertebral discs calcification 0 (0%)

14 (27.5%) 0.0004
48 (94.1%) 0.0000
3 (5.9%) 0.0813

Note: p* applied statistical test - Fisher’s exact

The analysis data of the magnetic resonance imaging
investigation of the lumbo-sacral region obtained in the 2
groups of patients are presented in table 2 and 3.

Table 2. Multivariate analysis of magnetic resonance imaging data
obtained in patients with sensory disorders (loss of sensation in the
lower limb)

1

The dependent variable Fstatistic p

Disc sequestration 12.321 0.001
Disc extrusions 6.085 0.017
Lumbar spinal canal stenosis 2.895 0.095
Static disorders of the spine 1.485 0.229
Narrowing of the intervertebral space 1.217 0.275
Sacroiliitis 1.217 0.275
Schmorl!’s hernias 1.160 0.287
Polysegmental disc herniation 0.642 0.427
Coxofemoral osteoarthritis 0.589 0.447
Modic-type edematous changes 0.408 0.526
Disruption of the flow of cerebrospinal fluid 0.269 0.606
Disc protrusions 0.126 0.724
Spondylodiscitis 0.020 0.888
Vertebral hemangiomas 0.019 0.891
Marginal osteophytes with root conflict 0.017 0.896

Note: p* applied statistical test - Fisher’s exact

By analyzing the data of the magnetic resonance imaging
investigation of the lumbar spine, a threshold of statistical
significance (of 10%, p < 0.10) was determined in patients
with sensory disturbances in the lower limb in the case of
stenosis of the lumbar spinal canal, and in patients with
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motor disorders in the lower limb in the case of disc pro-
trusions. In addition, by analyzing the magnetic resonance
imaging data, a significance threshold (of 5%, p < 0.05) was
determined in patients with sensory disorders (in the case
of disc sequestrations and in the case of disc extrusions),
and with motor disorders in the case of disc extrusions, disc
sequestrations and static disorders of the spine.

Table 3. Multivariate analysis of magnetic resonance imaging data
obtained in patients with lower limb motor disorders (gait disorders)

The dependent variable F statistic p*

Disc extrusions 8.839 0.005
Disc sequestration 7.654 0.008
Static disorders of the spine 6.808 0.012
Disc protrusions 3.007 0.089
Narrowing of the intervertebral space 1.700 0.198
Coxofemoral osteoarthritis 0.818 0.370
Spondylodiscitis 0.582 0.449
Schmorl’s hernias 0.172 0.680
Lumbar spinal canal stenosis 0.147 0.703
Polysegmental disc herniation 0.089 0.767
Marginal osteophytes with root conflict 0.056 0.814
Disruption of the flow of cerebrospinal fluid 0.041 0.841
Vertebral hemangiomas 0.038 0.847
Sacroiliitis 0.019 0.890
Modic-type edematous changes 0.016 0.898

Note: p* applied statistical test - Fisher’s exact

The analysis of the results of conventional radiograph-
ic investigation of the lumbosacral region obtained in the 2
groups of patients is presented in tables 4 and 5.

Table 4. Multivariate analysis of radiographic data obtained in patients
with sensory disturbances (loss of sensation in the lower limb)

The dependent variable Fstatistic p*

Coxofemoral osteoarthritis 25.039 0.000
Schmor!’s hernias 4.689 0.035
Static disorders of the spine 1.334 0.254
Marginal osteophytes without root conflict 0.759 0.388
Narrowing of the intervertebral space 0.759 0.388
Subchondral sclerosis 0.759 0.388
Sacroiliitis 0.624 0.433
Intervertebral discs calcification 0.369 0.546

Note: p* applied statistical test - Fisher’s exact

Table 5. Multivariate analysis of radiographic data obtained in patients
with motor disorders in the lower limb (gait disorders)

The dependent variable F statistic p*

Intervertebral discs calcification 20.176 0.000
Coxofemoral osteoarthritis 18.356 0.000
Sacroiliitis 1.609 0.211
Schmor!’s hernias 1.306 0.259
Static disorders of the spine 1.169 0.285
Narrowing of the intervertebral space 0.665 0.419
Subchondral sclerosis 0.665 0.419
Marginal osteophytes without root conflict 0.524 0.473

Note: p* applied statistical test - Fisher’s exact
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The analysis of standard radiography of the lumbar
spine allowed the determination of the threshold of statis-
tical significance (of 5%, p < 0.05) in patients with sensory
disorders in the lower limb in the case of coxofemoral os-
teoarthritis and Schmorl’s hernias. In patients with motor
disorders at the level of the lower limb, standard radiog-
raphy of the lumbar spine was informative in case of cal-
cification of the intervertebral discs and in coxofemoral
osteoarthritis.

Discussions

Imaging investigations have important clinical signifi-
cance for the diagnosis and treatment of disc herniation.
They can provide not only basic information for diagno-
sis but also help in making a choice between conservative
treatments or surgery and in selecting surgical tactics as
well to improve the quality of treatment [20]. Currently,
commonly used imaging examinations include MRI, CT,
myelography, and radiography. MRI has the advantage of
using non-ionizing radiation and offers good visualization
capabilities, especially for soft tissues [21]. MRI can also
comprehensively observe whether each lumbar interverte-
bral disc has lesions, identify the degree and location of nu-
cleus pulposus herniation in the sagittal plane, and distin-
guish whether there are other lesions involving the space
in the spinal canal. Lumbar intervertebral disc extrusion is
a frequent cause of low back pain that not only manifests
as local pain but also is frequently accompanied by radicu-
lar pain, sensory deficits, and/or muscle weakness due to
nerve root involvement [22, 23]. The results of some stud-
ies showed that the sensitivity, specificity, positive like-
lihood ratio, negative likelihood ratio was 0.89 (95% CI:
0.87-0.91), 0.83 (95% CI: 0.78-0.87), 4.57 (95% CI: 2.95-
7.08), 0.14 (95% CI: 0.09-0.22) respectively, for magnetic
resonance imaging. Sensitivity, specificity, positive like-
lihood ratio, negative likelihood ratio was 0.82 (95% CI:
0.79-0.85), 0.78 (95% CI: 0.73-0.82), 3.54 (CI1 95%: 2.86-
4.39), 0.19 (CI 95%: 0.12-0.30) respectively calculated for
tomography. Sensitivity, specificity, positive likelihood ra-
tio, negative likelihood ratio was 0.79 (95% CI: 0.75-0.82),
0.75 (95% CI: 0.70-0.80), 2.94 (CI 95%: 2.43-3.56), 0.29
(CI95%: 0.21-0.42), respectively for myelography [24]. In
our study, significant correlations were observed in MRI
images in patients with signs of radiculopathy (manifested
by lumbar pain, motor and sensory deficit) or found in the
presence of extrusion, sequestration of the intervertebral
disc as well as in spinal canal stenosis (significance thresh-
old from 5% to 10%). This corresponds to the literature
data. The sensitivity, specificity, positive predictive value,
negative predictive value of the method in the case of disc
extrusion were 60.78% (CI 95%: 7.02%-33.12%), 100%
(CI95%:93.02%-100%), 100% (CI 95%: 93.02%-100%),
55.43% (CI95%: 52.07%-58.75%), respectively. In case of
intervertebral disc sequestration: 9.80% (CI 95%: 3.26%-
21.41%), 100% (95% CI: 93.02%-100%), 100% (95% CI:
93.02%-100%), 52.58% (95% CI: 50.32%-54.83%) and
in spinal canal stenosis: 5.88% (95% CI: 1.23%-16.24%),
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100% (95% CI: 93, 02%-100%), 100% (95% CI: 93.02%-
100%), 51.52% (95% CI: 49.80%-53.23%), respectively.
In determining the cause of lumbar pain accompanied
by motor and sensory deficit due to disc extrusion, MRI
sensitivity, specificity, as well as positive and negative pre-
dictive values are high. In case of intervertebral disc se-
questration as well as the narrowing of the vertebral canal
the sensitivity of the method will have low values, but the
specificity, the positive and negative predictive values will
have high values.

Conventional radiography cannot directly identify
the existence of intervertebral disc herniation. Scoliosis,
marginal vertebral hyperplasia, and narrowing of the in-
tervertebral space detected radiographically all suggest
degenerative changes. If the lumbosacral structure is al-
tered (for example, the presence of transitional vertebrae,
spondylolisthesis and spondylolysis), it indicates that the
adjacent intervertebral discs present degenerative chang-
es with an increased risk of intervertebral disc prolapse
due to increased overloads. With the development of tech-
nology today, a radiographic examination is rarely used
[25]. In our study, significant correlations following ra-
diological analyses of patients with lumbar radiculopathy
are found in case of coxofemoral osteoarthritis, interver-
tebral disc calcifications and Schmorl’s hernias (signifi-
cance threshold of 5%). The sensitivity, specificity, posi-
tive predictive value and negative predictive value of the
method in the presence of coxofemoral osteoarthritis is
3.92% (CI 95%: 0.48%-13.46%), 74.51% (CI 95%: 60.37
%-85.67%), 13.33% (CI 95%: 3.53%-39.30%), 43.68%
(CI 95%: 39.55%-47.89%), respectively. In the case of
intervertebral disc calcification, they are 0.00% (95% CI:
0.00%-6.98%), 94.12% (95% CI: 83.76%-98.77%), 0%
(95% CI: 0 %), 48.48% (95% CI: 46.77%-50.20%) and
for Schmorl’s hernias 70.59% (95% CI: 56.17%-82.51%),
39.22% (95% CI: 25.84%-53.89%), 53.73% (95% CI:
46.67%-60.64%), 57.14% (95% CI: 43 .59%-69.70%),
respectively. For conventional radiography of the lumbo-
sacral region of the spine, sensitivity, specificity, as well as
high positive and negative predictive values are found in
the case of Schmorl’s hernias; in the case of intervertebral
disc calcifications, the method’s sensitivity and positive
predictive value are practically zero, with high specificity
and negative predictive value. In the case of coxofemoral
osteoarthritis, the sensitivity of the method and the posi-
tive predictive value of the indices are lower compared to
the indices for the specificity of the method and the nega-
tive predictive value.

Conclusion

MRI can be considered the imaging technique of first
choice in the diagnosis of pathologies of the lumbar spine
characterized by sensory and motor changes in the lower
limbs.
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ABSTRACT

Introduction. Temporary splinting of mobile, periodontally compromised teeth is an important stage in the complex
treatment of periodontitis, used to improve mastication, aesthetics, and the prognosis for teeth with pathological mobility.
It helps prevent this phenomenon and consolidate the success of conservative and surgical treatment, which also has a
positive effect on the patient’s psycho-emotional state.

Materials and methods. 12 patients (6 female and 6 male), aged 26-60 years, with pathological teeth mobility due to
chronic generalized periodontitis, were included in the study. Temporary splinting was performed using fiberglass threads
braided with polyester microfibers, polyethylene fibers, and aramid fibers, and in all clinical cases, it was secured with photo-
composite material designed for teeth splinting.

Results. Temporary splinting is a very important step in periodontitis treatment, and dynamic monitoring is necessary
throughout the entire period of splinting. The interval between visits is determined based on the type of splinting, the
risk of complications, the severity of periodontitis, systemic and local factors, the level of individual oral hygiene, and the
patient’s motivation. The interval can be 6 months, 4 months, or, in aggressive forms of periodontitis, 2 months.

Conclusions. Temporary splinting contributes to the effectiveness of pathogenetic and symptomatic therapy.
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Introduction

With the increase in life expectancy and the improvement
of social conditions, natural dentition has to be preserved for
a long time to ensure quality of life. However, the prevalence
of some dental and jaw diseases remains significant, with
dental caries and periodontal disease being the most com-
mon. The destruction of periodontal ligaments and the alve-
olar process that occurs in periodontitis gradually reduces
the stability of the tooth in the alveolar socket and increases
its mobility [1, 2]. Once tooth mobility appears, the rate of
bone tissue destruction accelerates very quickly, leading to
even greater tooth mobility and resulting in one of the com-
plications of periodontitis - loss of one or more teeth [3]. The
unrestored edentulous space and alveolar ridges may lead
to impairment of biomechanics in the dental-facial system,
continued deterioration of periodontal tissues, and negative
effects on general health. In advanced periodontal disease,
teeth loss is often accompanied by severe bone loss, leading
to tooth migration, which seriously affects aesthetics and the
patient’s social behavior. However, it is known that function-
ally and aesthetically adequate dentition is important for
psychological well-being and quality of life, and prosthodon-
tic rehabilitation is often necessary to restore lost aesthetics
and function in periodontally compromised dentition. It is
proven that remission of the pathological process in peri-
odontal tissues cannot be achieved without stabilizing mo-
bile, periodontally compromised teeth [4]. The clinical man-
agement of mobile teeth is a complex issue that improves
the prognosis of teeth and provides stability in periodontal
treatment. There are several methods for stabilizing and pre-
serving mobile teeth in periodontitis using various designs
of permanent and temporary splinting systems, represented
by fixed and movable constructions, each with its own goals,
indications, contraindications, advantages, and disadvan-
tages [5-7]. The goal of both removable and non-removable
splint-prostheses is to control oral disease while restoring
aesthetics and function with durable, biocompatible de-
signs. When choosing the design of a splint-prosthesis, it is
important to remember that the preparation of the margin,
contour, and profile of protrusion of the prosthesis elements
can affect the gum tissue’s response [8-10]. An improperly
made denture can damage even healthy oral tissues or ag-
gravate existing periodontal disease [11-13]. Temporary
splinting of mobile, periodontally compromised teeth is an
important stage in the complex treatment of periodontitis,
used to improve mastication, aesthetics, and the prognosis
for teeth with pathological mobility. Depending on the pur-
pose of splinting, temporary splints can be used for several
days to several months. However, with the development of
modern adhesive fixation methods, the duration of tempo-
rary splinting can be extended. After the removal of dental
deposits, curettage of periodontal pockets, gingivectomy
and other therapeutic measures, pathological tooth mobility
may increase. Temporary splints help prevent this phenome-
non and consolidate the success of conservative and surgical
treatments, which also has a positive effect on the patient’s
psycho-emotional state.
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To develop treatment plans with a predictable progno-
sis for temporary splinting, as well as permanent splinting,
it is necessary to consider the proportions of the teeth, the
ratio of the weight and length of the elements that make up
the splint, the zenith of the gums, and the aesthetics of the
periodontium. Bio-functionality and harmony between the
temporary splint and periodontal tissues are important for
restoring the biomechanics of chewing, aesthetics, and the
durability of the remaining teeth and their periodontium.
In this regard, its design, occlusion, and biomaterials are of
great importance and must be considered in planning.

Visible lengthening of the teeth (which increases the
degree of trauma to periodontal tissues) creates some diffi-
culties in choosing the type of temporary splinting system,
especially in planning the design of the system and choos-
ing materials to reduce functional overloading of support
teeth, which can increase when using fixed splinting system
composed of artificial crowns or fixed partial dentures due
to their weight. In prosthetic dentistry, temporary splints
made from acrylic resin, directly in the patient’s mouth,
have often been used. However, these splints are unaes-
thetic, have limited geometric mechanical strength, and
poor adhesion to hard tissues of the teeth, which can lead
to demineralization of the enamel. That is why temporary
splinting using adhesive fibrous splints, for which flexible
reinforcing elements and light-curing composite materials
are used, has been recognized as one of the most promis-
ing methods. This approach allows the creation of aesthetic
and fracture-resistant temporary splinting structures. Cur-
rently, many manufacturers produce special materials for
reinforced splinting of teeth based on an inorganic matrix
(ceramics, fiberglass) and materials based on an organic
matrix (polyethylene, aramid fibers). The fittings of the ele-
ments are made of a variety of the finest fibers with a diam-
eter of 3-5 microns, woven together. Reinforcement fibers
gain special strength through their impregnation with resin
and flowable composites.

But at the same time, it is necessary to mention that the
restorative materials used in such types of splinting can in-
fluence biofilm formation because their rough and uneven
surfaces create a favorable environment for bacterial colo-
nization. Gingival phenotype, the depth of the gingival sul-
cus, as well as the location of the alveolar ridge vary from
one patient to another and should also be considered in
treatment planning. However, contraindications to the pro-
cedure are minimal, with increased tooth sensitivity and an
allergy to the materials used being among them.

That is why the analysis of the properties of adhesive
splints indicates the need for further detailed study of the
properties of composite materials used for splinting mobile
teeth and the selection of design or structural peculiarities
of future constructions. These studies are necessary to de-
velop tactics and criteria for choosing splinting structures
for mobile teeth based on the specifics of clinical situations.

The aim of the study is to assess the change in peri-
odontal parameters in patients with periodontal disease
before and after the application of temporary splinting with
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different materials, aimed at restoring periodontal function
and occlusal stability.
Material and methods

12 patients (6 female and 6 male), aged 26-60 years,
with pathological teeth mobility due to chronic generalized
periodontitis were included in the study (Table 1).

Table 1. Features of the lots of patients

Features Study lot I Study lotII ~ Study lot I1I
Men 2 2 2
Women 2 2 2
Average age 46 48 51
Number of examined teeth 22 26 28

All patients were clinically (subjective, objective) and
para-clinically examined (OPG, diagnostic models, microbi-
ological examination, parodonto-screen).

Inclusion criteria:

e age of the participants 26-60 years old
both males and females
gingival bleeding
¢ gingival recessions
periodontal pockets of varying depth
tooth mobility
partial edentulism of one tooth
no burdened history of general health (according to
the patient’s own account, without any complaints)
obtained ethical clearance to include the patient in
the study.

The examination of the patient with chronic margin-
al periodontitis was carried out according to the classic
scheme: 1 - anamnesis gathering; 2 - objective clinical ex-
amination; 3 - complementary or additional examination.
Anamnesis is a valuable component in supporting the data
from the objective examination and forming an accurate un-
derstanding of the location and nature of the pathological
process. The anamnesis included two basic components:
the anamnesis of the disease (determining the patient’'s
complaints such as gingival bleeding, changes in color, size,
and volume, gum swelling, gingival pain, gingival retrac-
tion, tooth mobility, tooth sensitivity, the presence of den-
tal deposits, purulent discharges, and foul odor) and the
life anamnesis (providing extensive information about the
condition and particularities of the body, living and working
conditions, harmful habits, etc.), guiding us toward a correct
and comprehensive diagnosis and treatment plan. The ob-
jective clinical examination of the patients was recorded in
the periodontograms, including clinical-instrumental exam-
ination data in graphic form. This allows us to systematize
the data from the basic methods used in the examination of
the marginal periodontium.

The objective clinical examination was carried out
through inspection, palpation, percussion, and auscultation,
allowing the confirmation or refutation of the anamnestic
data and their objective completion for establishing a pre-
liminary diagnosis. The exo-buccal examination provided
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information about the facial structure, the condition of the
skin, and the presence of changes characteristic of various
general ailments or jaw anomalies, occlusion, the condition
of the labio-chin and nasolabial areas, chin, lips, facial pro-
file type, latero-mandibular deviations, and the condition of
the nervous, lymphatic, salivary, and TM] systems, among
others. The detailed intraoral examination was carried out
according to a consistent scheme, determining the condi-
tion and depth of the oral vestibule, lip frenulum, the degree
of mouth opening, the transition zone of the mucosa, the
condition of the teeth and periodontal tissues, interdental
contacts, dental migrations, dental arches, and the type of
occlusion. During the clinical examination of the gums, at-
tention was focused on their position, color, texture, shape
(retractions or inflammations), contour, gingival insertion
at the tooth level, the degree of bacterial plaque accumula-
tion, dental tartar, root exposure, the depth of periodontal
pockets, etc.

The objective clinical examination of the patients was re-
corded in the periodontal charts, including clinical-instru-
mental examination data in graphic form.

The determination of tooth mobility was performed in
the usual way, using dental forceps with slight pressure in
the vestibulo-oral and axial directions. It was assessed ac-
cording to the three degrees of mobility based on Miller’s
classification, modified by P. Fleszar (1980), and recognized
in scientific-practical dentistry as:

- grade 1 - tooth movement in the transverse plane does
not exceed 1 mm;

- grade 2- in the same plane, tooth movement exceeds 1
mm;

- grade 3- very pronounced mobility, in both transverse
and axial directions.

All patients received etiotropic treatment (scaling, root
planning, professional brushing). Before completing other
treatments (endodontic, surgical, and prosthetic), depend-
ing on clinical conditions, temporal splinting using a min-
imally invasive method with different adhesive fibers for
stabilizing mobile teeth was performed. The 12 patients
included in our study were divided into three groups: in the
I-st group (4 patients), temporary splinting was performed
using fiberglass threads braided with polyester microfibers;
in the II-nd group (4 patients), temporary splinting was
performed using polyethylene fibers; and in the IlI-rd group
(4 patients), temporary splinting was performed using ar-
amid fibers. In all clinical cases, splint fibers were covered
with photo-composite material designed for teeth splinting.
Restoration of the dental arch integrity (one tooth missing
gap) was achieved with an artificial acrylic tooth fixed onto
the splint system using the same photo-composite material.
Clinical assessment parameters, including the depth of peri-
odontal pockets, the degree of attachment loss, the bleeding
index, and the plaque accumulation index, were determined
at the beginning of treatment, as well as 1, 3, and 6 months
after etiotropic treatment and the installation of splinting
devices.
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Results and discussions

Periodontitis is one of the most common and serious
diseases in dentistry. Timely treatment of periodontitis is
necessary to prevent irreversible changes in periodontal
tissues, dentition, and overall health. The most effective ap-
proach to treating periodontal diseases is considered to be
an integrated one, including diagnostics, professional oral
hygiene, and a combination of therapeutic, surgical, ortho-
pedic, and orthodontic methods. Splinting mobile teeth oc-
cupies a special place in tooth-preserving methods of peri-
odontal treatment and can be used either as a primary ther-
apeutic measure or as an adjunct to stabilize the teeth. A
periodontal splint is a device used to maintain and stabilize
(immobilize) mobile teeth in their functional and physiolog-
ical position. Among the various types of splinting, tempo-
rary splinting (stabilizing) holds a special and very import-
ant role, offering characteristic advantages and indications
based on the patient’s overall and dental status.

Assessing the change in periodontal parameters in pa-
tients with periodontal disease before and after applying
temporary splinting with different materials is possible af-
ter a detailed clinical and paraclinical patient examination.
The clinical symptoms and their frequency observed in our
study groups are described in Table 2.

Table 2. Clinical features of periodontal symptoms in patients groups

Periodontal disease symptoms % out of the number

of patients

- Redness, swelling and gingival bleeding 56%
- Gingival overgrowth 5%

- Bad breath 60%
- Gingival recessions 42%
- Enamel hypersensitivity 72%
- Teeth displacement, tilts and rotations, the 50%

appearance of gaps between them

- Periodontal pockets of varying depths 92%
- Tooth mobility 100%
- One tooth partial edentulism in frontal area 62%
- One tooth partial edentulism in lateral area 38%

Radiological examination results confirmed the pres-
ence of signs of periodontitis: atrophy of the alveolar bone
to varying degrees, signs of functional overload of the teeth
indicated by widening of the periodontal space, and evi-
dence of resorption of alveolar bone tissue, as well as vary-
ing degrees of inclination of the remaining teeth. Diagnostic
models allowed for the determination of the degree of tooth
migration, the presence, location, and extent of furcation
invasions, the number and topography of absent teeth, oc-
clusal and interdental relationships, and signs of parafunc-
tional habits.

Temporary splinting of periodontal teeth was performed
during conservative treatment, as well as before periodon-
tal surgery and full oral rehabilitation.

For splinting periodontally compromised teeth in the Ist
group of patients, fiberglass Cord Armosplint was used. This
cord is made of special high-modulus weaving, with fiber-
glass threads braided with polyester microfibers, having a
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diameter of 1.5 mm. The cord is silanized (treated) to im-
prove bonding with the composite. It is a moisture-resistant
material, well impregnated with a special wetting liquid,
which ensures a strong connection between the fiberglass
and composite. It can be used with any flowable composite
and has similar transparency qualities, which avoids color
imitation issues during restoration, especially important
for splinting anterior teeth. For convenience, the set with
fiberglass “Armosplint” includes a liquid for wetting the fi-
berglass, a flowable composite, and an adhesive system that
provides a strong bond and a reliable marginal fit based on
chemical adhesion to tooth tissues. Working with this mate-
rial, we observed that its flexibility allows good adaptation
to uneven tooth surfaces, it can be cut with ordinary sharp
scissors and does not unravel. Intra-dental application of the
material was done after preparing square-shaped grooves
with a depth of 1,5 mm and a width of 1,8-2,0 mm. However,
we can mention that the cord thickness plus the covering
composite material layer often requires endodontic prepa-
ration of the teeth. For fixing an artificial acrylic tooth to re-
store dental arch integrity, it will be prepared with the same
grooves as in the splinted natural teeth.

For splinting periodontally compromised teeth in the
Iind group of patients, Construct Kerr was used. This re-
inforcing tape is made of heavy-duty polyethylene fibers
treated with cold gas discharge plasma and impregnated
with unfilled resin Construct Resin. After application, the
tape does not interfere with brushing and oral hygiene
and provides sufficient aesthetics and durability. It can be
used in combination with various composite materials. In-
tra-dental application of the material was performed after
preparing square-shaped grooves with a depth of 1,5-2,0
mm and a width of 1,8-2,0 mm, or square-shaped grooves
with a depth of 1,5 mm and a width of 1,8-2,0 mm with ad-
ditional platforms of different shapes (square or dovetail)
with the same depth. For fixing an artificial tooth in the re-
construction of dental arch integrity, the same grooves as
those in splinted teeth will be prepared

For splinting periodontally compromised teeth in the
LlIrd group of patients, aramid fiber Splintkord was used.
This material is characterized by its strength, safety, re-
sistance to saliva and food influence, and long service life.
When using this material and technique, the teeth are first
separated with a thin diamond disk, or the proximal surfac-
es are cleaned with strips. Wheel-shaped diamond burs are
used to create a circular groove of 0.5-0.8 mm depth on the
vestibular and oral sides of the tooth, and a deepening with
a thin fissure bur to 1.2 mm on the vestibular surface. For
fixing artificial acrylic teeth in the restoration of dental arch
integrity, the same circular grooves as those in splinted nat-
ural teeth will be prepared.

Table 3. Types of applied splinting devices

Type of device Number of dental arches
Splinting type - palatal 4
Splinting type - lingual 4
Splinting type - circular 4
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The temporal splint may be unilateral or bilateral, de-
pending on the number of mobile teeth involved, and re-
quires at least 6 months for monitoring abutment teeth.
Temporal splinting in all our three groups of patients nec-
essarily concluded with the control and thorough correction
of static and functional occlusal contacts to prevent occlusal
trauma. In the cases of frontal edentulism with the absence
of one tooth on the lower jaw (6 clinical cases) and on the up-
per jaw (2 clinical cases), as well as lateral edentulism with
the absence of one tooth (first premolar) on the lower jaw
(2 clinical cases) and on the upper jaw (2 clinical cases with
first premolar absence), the integrity of the dentition was re-
stored using a factory-made artificial acrylic tooth attached
to the splint system with fibers used for splinting teeth and
closed with the photopolymer composite material Flowrest
set. Light-cure composite restorative material Flowrest set
with a flowable consistency (low modulus) is used in thera-
peutic and of orthopedic dentistry for filling cavities of class-
es 11, IV, and V; filling undercuts and making lower layers of
classes I and Il during restoration; sealing fissures; restoring
small defects in indirect porcelain and composite veneers;
and splinting movable teeth. It has high thixotropy and me-
dium flowability, allowing it to fill well-prepared grooves in
the teeth. We observed that the use of temporary splinting
systems in patients included in the study positively affected
the condition of periodontal tissue.

One of the essential diagnostic criteria for determining
the degree of periodontitis is the depth of periodontal pock-
ets This was assessed in our study across different groups
before and after temporal splinting, demonstrating the ef-
fectiveness of the treatment method, as shown in Table 4.

Table 4. Average depth of periodontal pockets before and after etiotropic
therapy and the application of splinting devices in all three patient groups

Group I Group II Group III
Pre-treatment (%) 4,7 3,9 4,2
Post-treatment (X) 3.1 2,2 2,7
difference 1,6 1,7 1,5

Note: Periodontal pockets were measured using a periodontal probe
- a blunt-tipped instrument with millimeter markings. The depth of
periodontal pockets was measured in millimeters. It was noted that the
response to treatment was better in the second group of patients.

The plaque index according to Silness-Loe was signifi-
cantly reduced in each group compared to the initial values,
though the reduction was less significant in the third group
(Table 5).

Table 5. Difference in average plaque index before and after etiotropic
therapy and the application of splinting devices

LotI LotII Lot III
Pre-treatment (%) 1,56 1,9 2,2
Post-treatment (X) 0.65 1,2 1,7
difference 0,91 0,7 0,5

Note: The measurement of oral hygiene status using the Silness-Lée plaque
index is based on recording both soft debris and mineralized deposits on
the teeth. Group I - average difference consisted of 0,91; in group Il - 0,7;
and in group 11l - 0,5.
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Violations of the qualitative and quantitative balance
between normal forms of microflora and opportunistic mi-
croorganisms (micro biocenosis of the oral cavity), charac-
teristic of dysbiosis, involve an increase in the number of
potentially pathogenic microorganisms and/or an increase
in the pathogenic strength of some microorganisms. In our
study, such changes were determined through laboratory
diagnostic methods in the diagnostic of periodontitis. The
microbiocenosis of the oral cavity includes various types
of microorganisms (bacteria, viruses, fungi, and protozoa).
Qualitative and quantitative balance disruptions between
normal microflora forms and opportunistic microorganisms
are specific to dysbiosis. In this state, there is an increase in
the number of potentially pathogenic microorganisms and/
or an enhancement in the pathogenic power of some micro-
organisms. An effective solution for diagnosing dysbiotic
disorders in the oral cavity is ParodontoScreen, a technol-
ogy for quantitative real-time PCR analysis. Some examples
of clinical cases, presented as photos from the investigation
results, (that is why they are in Romanian), are shown in
Fig.1.

Fig. 1 Results of Parodontoscreen for some study clinical cases
before treatment.

ParodontoScreen, for detecting opportunistic microor-
ganisms living in the human oral cavity, enabled us to objec-
tively assess the qualitative and quantitative composition of
anaerobic microorganisms in different biotopes of the oral
cavity. This optimization of diagnosis and determination of
treatment effectiveness is demonstrated in Table 6.

In the treatment of patients with periodontal disease,
dynamic monitoring is necessary throughout the entire
period of temporary splinting. The interval between visits
is determined based on the type of splinting, the degree of
risk for complications, and factors such as the severity of
periodontitis, systemic and local conditions, the level of in-
dividual oral hygiene, and the patient’s motivation. In cases
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of gingivitis, mild chronic generalized periodontitis, or mild vere chronic generalized periodontitis, or severe periodon-
to moderate periodontal disease, an interval of 6 months titis, the interval is 4 months, while for aggressive forms of
between visits is recommended. In cases of moderate to se- periodontitis, it is 2 months.

Table 6. Average data of Microbiological and Parodontoscreen results before and after conservative treatment and temporal splinting

Actinobacillus Porphyromonas Prevotella Tannerella Treponema . .
. . AT . . - . Candida albicans
actinomycetemcomitans gingivalis intermedia forsythensis denticola
Pre-treatment 1074.1 1077.6 1076.6 1076.8 1076.6 1075.1
Post-treatment - 1075.7 1074.7 1075.1 1074.1 1073.1
Normal quantity <10”4,0 <1075,0 <1074,5 <1075,0 <1073,5 <1074,5

Note: Normal data on the quantity of opportunistic microorganisms in the human oral cavity, according to Parodontoscreen exam, were taken from the data of
the MedExpert laboratory.
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Management of diabetic retinopathy in pregnancy
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ABSTRACT

Introduction. The onset and development of diabetic retinopathy are more common during pregnancy. Pregnancy has no
long-term effect on diabetic retinopathy; however, in 50-70% of cases, changes in retinopathy continues. The probability of
worsening is highest in the second trimester and up to one year postpartum. Additional factors that have been associated
with disease progression include duration of diabetes, the degree of retinopathy at the time of conception, management
of hyperglycemia, anemia, and development of associated hypertension. In cases of severe non-proliferative retinopathy, it
is recommended to promptly initiate laser photocoagulation rather than wait for early proliferative changes. Maintaining
good diabetic control before and during pregnancy can help prevent disease progression and serious vision loss.

Material and methods. Diabetic retinopathy management in pregnancy was the subject of a comprehensive review of the
scientific and medical literature. A structured search was performed in the PubMed, Scopus and HINARI databases, con-
sidering relevant articles published in the last 10 years. The search terms used (in English) were: ,Diabetic retinopathy”;
,pregnancy”; ,laser photocoagulation”; ,intravitreal steroids”; ,anti-vascular endothelial growth factor”.

Results. It is suggested that women with diabetes receive pre-conception and post-pregnancy counselling from a
multidisciplinary team including an ophthalmologist, endocrinologist, and perinatologist, as diabetic retinopathy may
worsen during pregnancy. The risk of progression of the disease and the importance of appropriate metabolic control
before and during pregnancy should be clearly explained to the patient. Careful monitoring is required in patients with
advanced gestation, significant retinopathy, concomitant hypertension, and nephropathy.

Conclusion. The risk of retinopathy development may increase during pregnancy. Serious effects can arise for both
the mother and the fetus, even though retinopathy is not common during pregnancy. It is possible to avoid significant
retinopathy by carefully planning a young diabetic woman’s pregnancy and proceeding promptly to laser photocoagulate
in cases of severe non-proliferative retinopathy. A tendency for regress is frequently seen in diabetic retinopathy during the
post-natal period. Subsequent pregnancies do not significantly increase the risk of progression if the retinopathy is stable
before pregnancy.

Keywords: Pregnancy; diabetic retinopathy; laser photocoagulation; anti-vascular endothelial growth factor; intravitreal
steroids.
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The novelty added by manuscript to the already published scientific literature
The recommended treatments for diabetic macular edema during pregnancy are intravitreal steroids or focal laser, if the
condition responds to these measures. When treated with anti-VEGF medications, ranibizumab remains the preferred agent

due to its shortened half-life and faster plasma clearance.

Introduction

Women with diabetes - regardless of the type of diabe-
tes - must plan a pregnancy to ensure optimal conditions
for the child’s development and their own health and to re-
duce the risk of perinatal complications. The main problem
with pre-existing diabetes is the development of diabetic
embryopathy [1].

Pregnancy in women with manifest forms of diabetes pri-
marily affects women with type 1 diabetes mellitus. However,
recent surveys also show a continuous increase in type 2 di-
abetes mellitus, which, in addition to hyperglycemia, is com-
plicated by obesity-related risks and often by older maternal
age [2]. Even among pregnant women with diabetes type
1, a significant increase in BMI has been observed over the
last decade. In both T1DM and T2DM, higher maternal BMI
and higher blood pressure, in addition to metabolic control
and diabetes duration at the start of pregnancy, were associ-
ated with poorer pregnancy outcomes. Migrant women and
women from low socioeconomic backgrounds account for a
significant proportion of women with diabetes type 2, par-
ticularly those who were inadequately treated and prepared
for pregnancy or whose pre-existing diabetes was only newly
discovered during pregnancy. Persistently poor pregnancy
outcomes in women with pre-conceptional diabetes are also
confirmed in recent population-based surveys [3].

Maternal obesity and inadequate metabolic control are
the main modifiable risk factors, while maternal age, du-
ration of diabetes and maternal deprivation are the main
non-modifiable risk factors. No differences were found in
congenital malformations and stillbirths between women
with type 1 and type 2 diabetes, while premature births
were more common in type 1 diabetes [4]. However, wom-
en with type 2 diabetes had a higher neonatal mortality
rate. An HbA1C = 6.5 % in the 3rd trimester, type 2 diabetes,
and social disadvantage of the mothers were independent
risk factors for perinatal death. Increased attention should
be paid to achieve optimal glycaemia in women with type
2 diabetes before and during pregnancy, as these patients
often already have additional cardiovascular risk factors,
comorbidities, and the risk of complications is often under-
estimated [4].

According to The Diabetes Control and Complications
Trial (DCCT), pregnancy increases the risk of retinal dam-
age by 1.63 times compared to the state of the retina before
pregnancy and by 2.48 times compared to similar indicators
in non-pregnant women [5].

Potin et al. note that 61.2% of patients with type 1 dia-
betes mellitus and microvascular changes during pregnancy
have DR. However, the occurrence or progression of DR is
observed in 9.7% of pregnant women [6].

The worsening of DR during pregnancy is due to a num-
ber of factors: pregnancy itself, changes in retinal blood
flow, inadequate glycemic control before and during preg-
nancy, the rapid normalization of blood sugar, the presence
and severity of diabetic retinopathy before pregnancy, the
duration of diabetes, the presence of hypertension, diabetic
neuropathy, and pre-eclampsia [7].

The progression of DR depends considerably on the se-
verity of glucose metabolism decompensation before con-
ception and in the first 6-14 weeks of pregnancy, as well
as the rate at which normoglycemia is achieved. The Dia-
betes in Early Pregnancy (DIEP) study revealed that 10.3%
of women with DM1 who had an initial absence of ocular
changes and progression of DR during pregnancy had base-
line HbA1c level 4 standard deviations above normal. The
DCCT study proved that the risk of DR progression in preg-
nant women with DM1 is directly related to baseline DM
compensation [5].

B. Rosenn et al. note that patients with chronic hyper-
tension or pregnancy-related hypertension have a higher
frequency of diabetic retinopathy progression. Increased
retinal blood flow, corresponding to the hyperdynamic cir-
culatory state in pregnancy, can stimulate endothelial dam-
age and become a significant factor in the progression of the
condition [8].

There is a common belief that DR regresses in the post-
partum period. The DCCT study indicated the transient na-
ture of the changes occurring during pregnancy [5].

S. Arun and R. Taylor studied women with DM1 for 5
years after childbirth and found that pregnancy does not
lead to long-term worsening of DR [9].

However, W. Chan et al. observed pregnant women with
an aggressive course of DR and found that in this group of
patients, in 81% of cases, the condition progressed to the
proliferative stage in the postpartum period. Moreover,
the most unfavorable outcomes in the form of traction and
rhegmatogenous retinal detachment and neovascular glau-
coma were observed when spontaneous regression of the
disease was expected after delivery and timely retinal laser
coagulation was not performed [10].

The progression of DR may depend on whether retinal
laser photocoagulation was performed in the pregestational
period. A study of patients with proliferative DR detected
in early pregnancy who subsequently underwent laser pho-
tocoagulation showed progression and significant visual
impairment in 58% of cases. In contrast, among patients in
whom retinopathy was detected and treated before preg-
nancy, only 26% of cases showed progression of DR during
the gestational period [11]. The indications for treatment
and response to retinal laser photocoagulation in preg-
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nant women are the same as in all patients with diabetes.
Pre-conceptional stabilization of glycemia and blood pres-
sure levels is of paramount importance to prevent the man-
ifestation and progression of DR during pregnancy in dia-
betes. Glycated hemoglobin concentration should be main-
tained below 6.1% if possible and safe. It is important to
monitor the ocular fundus throughout pregnancy - at least
twice in different trimesters, as well as in the postpartum
period until the process is completely stabilized. If progres-
sion of DR is detected, timely treatment, primarily retinal
laser photocoagulation, improves visual prognosis [12].

Laser Treatment

It makes sense to advise close supervision in cases
where a pregnant woman first develops moderate to severe
diabetic macular edema, with a priority on achieving and
maintaining adequate glucose control. Two diabetic individ-
uals in the first trimester of their pregnancies were included
in a Danish article. They had retinal edema 500-1500 pm
in the fovea area. Good glucose management helped both
patients improve, and as a result, they did not require any
furhter care [13].

Although observation is a good choice for pregnant
patients with mild to moderate diabetic macular edema
(DME), it is important to observe these women more care-
fully than non-pregnant adults. If DME does not resolve af-
ter a period of follow-up, the first-line treatment option is
laser treatment. The ETDRS reported that grid or focused
laser treatment of clinically significant macular edema was
successful in preventing continued visual disability [13, 14].
According to a study conducted in Copenhagen, two preg-
nant women diagnosed with type 1 DM and macular ede-
ma received targeted laser treatment and did not require
any additional medical intervention during their pregnancy.
When foveal involvement makes traditional laser therapy
unsafe, subthreshold MicroPulse or endpoint management
are two further options that could be taken into consider-
ation. Following treatment using a MicroPulse laser, Italian
researchers found a substantial short-term improvement in
DME and visual acuity [15]. These non-invasive techniques
might be useful in situations when traditional laser treat-
ments are inappropriate or potentially dangerous, especial-
ly when a woman is newly pregnant [13, 15].

For pregnant patients with DR, panretinal photocoagu-
lation is regarded as a reliable and effective therapy option.
It has been shown to be an effective treatment for diabetic
retinopathy during pregnancy and remains a vital treat-
ment for stopping disease’s progression. When administer-
ing PRP to pregnant people, proper scheduling is essential.
According to recommendations, PRP therapy may be nec-
essary for pregnant women at earlier stages, especially if
their degree of DR approaches severe nonproliferative DR
or higher [16].

Intravitreal Steroids in DME

There is little data in the literature on the use of intrav-
itreal steroids during pregnancy, and much of the material
available comes from modest research. A collection of re-
search supporting intravitreal steroid usage and evaluation
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of its safety profiles at different phases of pregnancy may
exist, although it is not as extensive as the research sup-
porting certain other therapies. It is critical to recognize the
moral difficulties that arise when conducting extensive re-
search on expectant mothers, as these challenges may limit
the amount of high-caliber, widely available material. Be-
cause of the potential consequences for the developing baby
as well as the mother, the safety of any medical intervention
during pregnancy is a serious concern.

The use of intravitreal steroids during pregnancy should
be decided on a case-by-case basis, carefully balancing the
possibility of benefits versus any existing or prospective
hazards, given the lack of information [13, 17].

Intravitreal Anti-VEGF Substances

Due to the lack of long-term efficacy evidence for an-
ti-VEGF medication in pregnant patients, it is often used
only as an emergency measure during gestation. Anti-VEGF
medications, such as bevacizumab, ranibizumab and afliber-
cept are frequently used to treat a range of eye disorders,
particularly retinal illnesses. Because the possible effects on
the developing baby are a serious concern, pregnant wom-
en are frequently cautious about using drugs that have not
been thoroughly investigated for their safety during preg-
nancy [18].

Consequently, anti-VEGF medication is usually consid-
ered only when alternative medical options are not possible
or effective for a pregnant woman, and if it is determined
that she needs it. Moreover, it is usually preferable to start
anti-VEGF medication afterwards in pregnancy, especial-
ly in the third trimester. This period was chosen based on
the idea of reducing possible hazards to fetal development
during the critical early stages of pregnancy. In a patient
with foveal-involving diabetic macular edema and a contra-
indication to steroids, the use of anti-VEGF therapy could be
considered. The Diabetic Retinopathy Clinical Research Net-
work study has shown that anti-VEGF therapies are highly
effective in the treatment of DME. This study compared the
outcomes of anti-VEGF therapy combined with laser treat-
ment versus laser treatment alone. The drug’s half-life in
the plasma plays a role in deciding which anti-VEGF therapy
to choose. Bevacizumab is known to have a longer half-life
and to remain in the plasma for a longer period of time. Bev-
acizumab administered intravitreal has been demonstrated
to lower plasma VEGF levels for a minimum of one month.
Ranibizumab, on the other hand, has a shorter half-life and
is cleared from the plasma quickly. Given that ranibizumab
has a shorter half-life, it is considered a viable treatment op-
tion for expectant mothers and those who plan to become
pregnant soon after receiving an anti-VEGF injection [13,
18, 19].

Women diagnosed with preproliferative DR during preg-
nancy should be counseled to attend regular eye examina-
tions for at least 6 months postpartum and typically up to 1
year postpartum. This monitoring is important to track the
progression of diabetic retinopathy and to ensure timely in-
tervention if necessary. The DCCT study demonstrated that
the higher risk of progression of DR during pregnancy per-
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sisted for one year after delivery. Several of these women
required laser photocoagulation for up to 12 months after
delivery [20, 21]. Another study found that DR was more
likely to progress 4 months after delivery than during preg-
nancy. This phenomenon may be related to the successful
control of glycaemia during pregnancy, which then decreas-
es in the postpartum period. Dilated fundoscopy should
be performed 1-2 months after delivery in those who had
treated or untreated DME during pregnancy and in patients
with mild, moderate or severe nonproliferative DR. This fol-
low-up examination is recommended to assess the retinal
status postpartum and should be continued until 12 months
after delivery [22, 23].

Conclusions

Numerous factors affect how DR progresses throughout
pregnancy, including the level of retinopathy at conception,
the efficacy of medication, the duration of diabetes, the
state of glucose regulation prior to pregnancy, and the exis-
tence of other vascular complications, such as associated or
pre-existing hypertensive conditions. Retinopathy progres-
sion is less likely when risk factors are precisely identified,
and diabetes is well managed. To protect the wellness of
both the fetus and mother’s eyes by improving early diag-
nosis and management of potential ophthalmic disorders,
an ophthalmologist consultation is advised for women who
have recently been diagnosed with diabetes during preg-
nancy.

The probability of vision loss is low for those who have
mild retinopathy at the beginning of pregnancy; a fundus
exam every three months is usually sufficient. Further reg-
ular evaluation is advised for patients with mild baseline
retinopathy, with ophthalmoscopy carried out at each ob-
stetrician visit. Investigations should be performed every
two weeks if there are signs of progression. In situations
where high-risk retinal modifications are suspected, laser
photocoagulation should be performed immediately, with
ophthalmoscopy used to monitor the process. Laser photo-
coagulation is recommended to be carried out before preg-
nancy or as soon as significant retinal alterations manifest
in women with severe diabetic retinopathy [15, 23].
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Acute autoimmune hemolytic anemia in a patient
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ABSTRACT

Introduction. Autoimmune hemolytic anemia occurs due to the accelerated destruction of erythrocytes as a result of the
dysfunction of immune system cells, which produce antibodies against the normal antigens of the membrane of hemato-
poietic cells. One of its causes is systemic lupus erythematosus.

Materials and methods. We present a case of a 20-year-old patient who was hospitalized with acute autoimmune hemo-
lytic anemia, having been diagnosed with SLE at the age of 18 years. At the onset of the disease, hemolytic anemia was a
differential diagnostic challenge.

Results. The differential diagnosis between primary and secondary autoimmune hemolytic anemia (AIHA) was an important
step. The presence of antinuclear antibodies (ANA Hep2, Anti-dsDNA, Anti-cardiolipin, Anti-phospholipids, anti-Ro, Anti-Sm
B) were important arguments in making the diagnosis. The relapse of AIHA was caused by inadequate treatment, due to a
lack of compliance. Pulse therapy combined with methylprednisolone and cyclophosphamide successfully resolved the ATHA.

Conclusions. Hematological abnormalities are commonly seen in SLE patients, but hemolytic autoimmune anemia is a rare
condition. A timely diagnosis of the cause of hemolytic anemia and proper treatment of lupus by correcting autoimmune
disorders are crucial in disease management. Pulse therapy combined with corticosteroids and immunosuppressants is
effective in acute relapses of hemolytic anemia.

Keywords: systemic lupus erythematosus, autoimmune hemolytic anemia, antinuclear antibodies, ANA, Anti-dsDNA, An-
ti-phospholipid, corticosteroids, immunosuppressants, cyclophosphamide.
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Introduction

Systemic lupus erythematosus (SLE) is an autoimmune
disease with an unclear etiology and complex pathogenesis.
The immune response in SLE is directed against self-nucle-
ar and non-nuclear nucleic acid-protein complexes [1]. Au-
toimmune hemolytic anemia (AIHA) is a rare autoimmune
disease in which red blood cells are exposed to autoanti-
bodies, which causes a significant decrease in their lifespan.
AIHA may manifest in SLE patients at the time of diagno-
sis or within the first year of the disease [2]. Autoimmune
hemolytic anemia manifests itself in approximately 5-10%
of SLE patients [2, 3]. AIHA involves the presence of anti-
bodies that react to heat, cold, or mixed types of reactive
antibodies that are directed against antigens on the surface
of red blood cells. Warm autoimmune hemolytic anemia
(warm agglutinin disease) is usually manifested by asthenia
and other constitutional symptoms and is diagnosed by the
presence of IgG antibodies. About half of the cases of warm
AIHA are recognized as secondary to the underlying disease.
Warm AIHA in SLE is often associated with the presence of
antiphospholipid antibodies and with an increased risk of
thrombosis [4, 5].

The essential treatment of AIHA is based on suppression
of autoantibody production by monotherapy or combina-
tion therapy with glucocorticoids (GC) and/or rituximab
and, more rarely, with immunosuppressants such as cyclo-
phosphamide, azathioprine. Reducing the destruction of
red blood cells by splenectomy is currently considered the
third-line of treatment for warm AIHA [6, 7].

Here we report a rare case of SLE with autoimmune he-
molytic anemia at the onset of the disease, with relapses
due to inadequate treatment in a non-compliant patient.

Case report

We report the case of a 20-year-old man, hospitalized
with complaints of general weakness, asthenia, dyspnea,
fever, and icteric sclera. He has a 2-year history of SLE and
treatment with low dose of methylprednisolone. The on-
set of the disease was marked by warm autoimmune he-
molytic anemia. Laboratory results showed a low level of
hemoglobin, erythrocytes and haptoglobin and a high level
of indirect bilirubin and lactate dehydrogenase, reticulo-
cytosis.

Material and methods

Complete blood count revealed macrocytic anemia with
Hb 49 g/L, RBC 0.98x10'%/L, with no changes in platelet and
white blood cell count. At the biochemical examination, hy-
perbilirubinemia with increase of both direct and indirect
bilirubin (total bilirubin 71.4 pmol/L, direct bilirubin 20.71
pumol/L and indirect bilirubin 50.69 pmol/L), hypertrans-
aminasemia (ALT 219.8 U/L, AST 178.1 U/L), decreased
serum haptoglobin (0.590 g/L) and increased lactate de-
hydrogenase (LDH 556.4 U/L) activity were observed. The
diagnose of systemic lupus erythematosus was established
in accordance with the 2019 EULAR/ACR classification cri-
teria for SLE [8-10].
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Results

An 18-year-old male patient presented to the emergency
unit with generalized weakness, dizziness, arthralgia, and
abdominal pain. The symptoms appeared a week ago and
were accompanied by a fever of 38-39°C. At the physical
examination, the following were observed: pale skin, icteric
sclera, local hyperemia on the fingers, ulceration in the area
of the right big toe, skin peeling at the level of the fingers
and toes, subacute skin rash and edema of the lower limbs.
Auscultation of the lungs revealed rough vesicular breath-
ing, dry murmurs bilaterally in basal area. The heart sounds
were clear and rhythmic. Palpation of the abdomen caused
pain in the epigastric region. The liver was enlarged (10 cm
bellow the edge of the right rib). The spleen was enlarged
to 10 cm in longitudinal diameter. Vital signs at admission:
temperature 37.9°C, pulse 78 /min, BP 125/80 mmHg, RR
19 per minute and Sp0O, 99%. Due to severe anemia, the
patient was hospitalized in the intensive care unit, where
an erythrocyte mass transfusion was performed during the
first 3 days (6 doses of erythrocyte concentrate).

After the improvement of the hematological indices, the
patient was transferred to the rheumatology department.
Physical examination showed urticaria, local hyperemia in
the hands, ulceration in the area of the right big toe, peel-
ing of the skin in the fingers and toes, signs of pruritus in
the lower extremities, photosensitivity, subacute skin rash.
From the patient’s medical history, it was found that the
patient was diagnosed with SLE with antiphospholipid syn-
drome accompanied by autoimmune hemolytic anemia 3
years ago. At the onset, he presented with general asthenia,
vertigo, nausea, vomiting, asthenia and fever. As the hemo-
globin level was very low (72 g/1), differential diagnostic
measures were taken (sternal puncture with bone marrow
investigation and immunological studies). The association
of hemolytic anemia with positive antinuclear antibodies
(ANA on Hep2 cells, anti-dsDNA antibodies, anti-cardio-
lipins, anti-phospholipids, anti-Ro, Anti-Sm-B in diagnos-
tic titer and anti-histones, Anti-Mi-2f3, anti-nucleosomes,
anti-RNP, Anti-Ku, anticentromere in small titer), provided
strong evidence for the diagnosis of SLE according to the
2019 EULAR/ACR classification criteria of systemic lupus
erythematosus. Treatment with glucocorticosteroids was
initiated with a dose of 60 mg/day of Prednisone equiva-
lent, with dose tapering in outpatient settings after stabi-
lization of the condition. The patient did not comply with
the medical prescriptions, and rapidly reduced the dose of
Methylprednisolone eventually discontinuing it completely.
Upon discontinuation of treatment, symptoms of clinical ex-
acerbation and signs of hemolytic anemia reappeared.

During the last hospitalization, measures were taken to
rule out digestive hemorrhage and assess the extent of in-
ternal organ damage. Fibrogastroduodenoscopy revealed
catarrhal gastritis without signs of hemorrhage, and the
abdominal ultrasound examination revealed hepatomega-
ly and splenomegaly. No obvious changes on transthoracic
echocardiography. X-ray examination of the chest demon-
strates interstitial lung involvement (Fig. 1).
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Laboratory results are presented in Tables 1 and 2.

Table 1. Hematological parameters of patient during hospitalization
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Parameter Date Reference range Units
15.03 16.03 17.03 18.03 19.03 22.03
Hemoglobin 49 61 76 92 102 100 130-170 g/L
Hematocrit 13.4 17 21 25 28.7 28.6 39-54 %
Red blood cells 0.89 1.31 1.7 2.1 2.49 2.54 4.0-6.0 *10712/L
Platelets 205 155 118 126 160 238 150-450 *1079/L
MCV 150.6 132.3 123.7 118.3 115.3 112.6 78-95 fL
MCH 55.1 46.9 45.0 43.2 41.0 39.4 27-36 pg
MCHC 36.6 35.5 36.4 36.5 35.5 35.0 32-36 g/dL
PDW 9.5 9.3 9.3 11.0 10.4 9.6 11-16.6 fL
MPV 10.0 9.9 9.7 10.1 10.0 9.5 7.4-11.0 fL
P-LCR 23.6 23.3 22.3 25.7 24.1 20.8 13-43 %
White blood cells 12.45 6.7 3.9 3.5 3.92 4.83 3.6-10.0 *10"9/L
Neutrophils 82.9 72 56 55 66.7 65.2 42.2-75.2 %
Eosinophils 0.2 0.6 2.1 3 3.6 0.0 0-4.0 %
Basophiles 0.2 0.0 0.3 0.3 0.3 0.0 0-0.6 %
Monocytes 6.3 8 10 11 7.7 11.6 2.2-8.0 %
Lymphocytes 10.4 19 31 31 21.7 23.2 20.5-45.0 %
1.29 1.29 1.22 1.07 0.85 1.12 1-4 *10"9/L)
ESR 27 26 24 6 5 mm/h
Reticulocytes 170.9 0.2-1.0 %
. Mgcrocytosis. Macrocytosis
Morphology Macrocytosis Reticulocytosis . .
Anemia Anisocytosis

Note: MCV - mean corpuscular volume; MCH - mean corpuscular hemoglobin; MCHC - mean corpuscular hemoglobin concentration; PDW - platelet
distribution width; MPV - mean platelet volume; P-LCR - platelet-large cell ratio; ESR - erythrocyte sedimentation rate.

Table 2. Biochemical parameters of patient during hospitalization

Date Reference range Units
Parameter
15/03 16/03 17/03 18/03 22/03

Total bilirubin 71.4 54.4 39.2 33.9 14.57 2.0-21.0 umol/L
Direct bilirubin 20.71 16.4 13.7 11.4 <5.13 pumol/L
Indirect bilirubin 50.69 38.0 25.5 22.5 <16.4 umol/L
AST 178.1 123 68 37 12.7 <35 U/L
ALT 219.8 160 109 74 229 <45 U/L
Urea 9.27 8.3 6.5 5.7 7.70 2.8-7.2 mmol/L
Creatinine 134.3 106 72 58 47.9 70-115 umol/L
Amylase 63.7 28-100 U/L
Albumin 28.6 35-53 g/l
y-GT 34.0 11-50 U/L
LDH 556.4 240-480 U/L
CRP 2.7 <5 mg/L
RF 6.0 0-15 IU/mL
Na 142.0 130-157 mmol/l
K 4.18 3.6-5.- mmol/l
Haptoglobin 0.590 0.9-2.2 g/L

Note: AST - aspartate aminotransferase; ALT- alanine aminotransferase; y-GT - gamma-glutamyl transpeptidase; LDH - lactate dehydrogenase; CRP -

C-reactive protein; RF - rheumatoid factor; Na - sodium; K - potassium.

The physical examination revealed clinical signs charac-
teristic of the evolution of systemic lupus erythematosus,
such as acute photosensitive skin rash, necrotizing vascu-
litis in the fingers, scratching lesions and livedo reticularis
(Fig. 2)

In the rheumatology department, high doses of gluco-
corticoids (Methylprednisolone 250 mg intravenously for 3

days as pulse therapy) were initiated, followed by prolonged
treatment with Prednisolone 40 mg/day per os with dose
adjustment depending on the effectiveness of the treatment
measured by validated tools.

On the third day after the installation of the peripheral
venous catheter (ulnar vein) pain, swelling and hyperemia
in the area of the venipuncture appeared. The catheter was
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Fig 1. Chest X-ray with diffuse interstitial lung
involvement most characteristic for lupus pneumonitis

Fig 2. Skin manifestations observed in the

A B patient
A, B - subacute skin rash, C - necrotizing
digital vasculitis, D - scratching lesions
C D
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removed, and the vascular Doppler examination detected a
non-occlusive thrombosis of the veins of the upper arm. Ad-
ministration of Clexane at a dose of 2000 Un/day resolved
this process.

As can be seen in the case presented by us, not all the
elements of AIHA are manifest. Its peculiarities include ane-
mia with macro- and anisocytosis, hyperbilirubinemia, hy-
pohaptglobinemia and increased liver enzymes (AST, ALT,
LDH), with an absence of thrombocytopenia. The presence
of AIHA is associated with a more severe course of the dis-
ease, onset at a young age and multisystemic involvement
(pulmonary, joint, vascular, thrombotic events). Non-com-
pliance worsens the symptoms, futher endangering the pa-
tient’s life.

Discussion

SLE is a systemic autoimmune disease in which toler-
ance to one’s own antigens is lost. Autoantibodies cause
cell and tissue destruction through cytotoxicity reactions or
the formation of immune complexes. It can affect any organ,
the initial symptoms are often non-specific, and the correct
diagnosis is difficult. Women of childbearing age are more
frequently affected, only approximately 10% of patients are
men [1].

Autoimmune hemolytic anemia may be the first man-
ifestation of systemic lupus erythematosus and can occur
several years before the diagnosis of SLE is established. For
differential diagnosis, the authors recommend the determi-
nation of SLE (specific antinuclear antibody) marker tests in
the presence of symptoms characteristic of the disease, us-
ing the 2019 EULAR/ACR diagnostic criteria. Among these
criteria is autoimmune hemolytic anemia (which contrib-
utes 4 points in favor of the diagnosis of SLE) [8-10]. He-
molytic anemia in patients with SLE is rare and is possibly
caused by anti-erythrocyte or microangiopathic antibodies
[2-5].

Autoimmune hemolytic anemia in patients with SLE
can be the cause of various complications and multi-organ
damage. The risk of ischemia and thrombotic events should
not be overlooked, as the products of hemolysis are toxic to
several cell types and tissues. Excess iron and hemoglobin
can also affect the kidneys, especially in those with lupus
nephritis.

Gonzalez LA et al in a Latin American cohort study
(2023) on a group of 1364 patients with lupus, mentions
that severe AIHA is observed in about 3.6% of patients, par-
ticularly at the onset of the disease. Male sex and high activ-
ity of the disease are risk factors for its development. The
authors hypothesize that hematological manifestations in a
patient with SLE could predict the occurrence of AIHA in the
near future [11].

TurkE.etal (2024) in alarge Nationwide Inpatient Sam-
ple (NIS), conclude that AIHA contributes to the increased
mortality of patients with SLE due to acute myocardial in-
farction, cerebral stroke.They emphasize that AIHA must be
promptly diagnosed in patients with lupus, considering it
an unfavorable risk factor related to patient mortality [6].
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At present, there is no broad consensus on the treatment
of SLE patients. It depends on the clinical manifestations
and activity of the disease, damage to life-threatening or-
gans (lungs, heart, kidneys, nervous system). Most authors
consider the use of corticosteroids in patients with AIHA to
be appropriate, with a gradual reduction of the dose once
a stable clinical effect is achieved, in order to reach an ad-
equate maintenance dose. The role of immunosuppressors
in the treatment of AIHA is not well defined. Some authors
show the efficacy of Rituximab in the treatment of patients
with SLE and AIHA [7].

Conclusions

The particularities of this clinical case confirm the se-
verity of the evolution of systemic lupus erythematosus in
association with autoimmune hemolytic anemia. Intensive
treatment with corticosteroids along with erythrocyte mass
transfusions for the correction of anemia at the onset of this
syndrome, as well as in cases of relapse, is effective in most
instances. Once the desired effect is achieved, the dose of
CS should be gradually reduced until an effective mainte-
nance dose is reached. In refractory cases, it is necessary
to consider the administration of immunosuppressors, such
as Rituximab. Further research is needed to evaluate pre-
dictive factors, as well as to discover new drugs effective in
patient management.
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and Abstract — 350 words.

ABSTRACT AND KEYWORDS

The Abstract should provide the context or background for the study and should state the study’s purpose, basic procedures, significant
results, main findings, and principal conclusions. The summary text should not exceed 350 words organized according to the following
headings: Introduction, Materials and methods, Results, Conclusions. These headings may be adapted in the case of theoretical papers
and reviews. The abstract should not contain any undefined abbreviations or citations.

Keywords. Immediately after the abstract, provide 4-6 keywords that are representative for the contents of the article. For the selection
of keywords, refer to Medical Subject Headings (MeSH) in PubMed (https://www.ncbi.nlm.nih.gov/mesh/).

If the article reported the results of a clinical trial, please indicate at the end of the abstract the Name of trial database where registered,
unique clinical trial registration number and date registered.

MAIN TEXT AND REFERENCES

Original research articles are usually organized according to the IMRAD format: Introduction, Methods, Results, Discussion, and
Conclusions. Other types of articles, such as meta-analyses, case reports, narrative reviews, and editorials may have less structured or
unstructured formats.

> Introduction

The Introduction section should: provide a context or background for the study that would allow readers outside the field to understand
the purpose and significance of the study; define the problem addressed and explain why it is important; include a brief review of
recent literature in the field; mention any relevant controversies or disagreements existing in the field; formulate research hypothesis
and present the main and secondary assessed outcomes; conclude with the research’ propose and a short comment whether the purpose
has been achieved. The Introduction should not contain either results or conclusions.

> Materials and methods

The Materials and methods section should present in sufficient details all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include study design, subjects’ recruitment procedure, clear description
of all interventions and comparisons and applied statistics (Selection and Description of Participants, Technical Information,
Statistics). The Methods section should be sufficiently detailed such that others with access to the data would be able to reproduce
the results. For studies on humans or animals a statement about ethical approval and informed consent of study subjects should
be include. Please specify date and number of Ethics Committee (EC) decision, chair of the EC as well as institution within EC is
organized.

> Results

Authors must present results logically using text, tables, and figures, giving the main or most important findings first. Results should
be explained (not justified or compared in this section) and include fundamental statements related to hypothesis behind the study.

> Discussion

The data should be interpreted concisely without repeating materials already presented in the Results section. Describe the impact,
relevance and significance of the obtained results for the field. The results are compared with those from previous publications and




draw potential future research directions. Discussions should include important interpretations of the findings and results compared
with previous studies. In addition, study limitations and potential bias should be mentioned.

> Conclusions

This section should conclude laconically entire study, and highlight the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those presented in the Results section.

> References

Moldovan Journal of Health Sciences uses the reference style outlined by the International Committee of Medical Journal Editors
(www.icmje.org), also known as “Vancouver style”. Example formats are listed below.

In-text reference citations should be numbered consecutively, identified by Arabic numerals in square brackets [ ]. References should
be listed at the end of the manuscript and numbered in the order in which they are first mentioned in the text. Every reference cited
in the text is also present in the reference list (and vice versa). Journals titles should be abbreviated according to the Index Medicus.
It may be cited only articles or abstracts that have been published and are available through public servers. Personal communications,
manuscripts in preparation, and other unpublished data should not be included in the reference list, but may be mentioned in parentheses
in the text as “unpublished data” or “unpublished observations”, indicating the involved researchers. It is of manuscript authors’
responsibility to obtain the permission to refer to unpublished data.

The references in the Cyrillic, Greek, Arabic scripts should be transliterated into Latin script using the ALA-LC Romanization Tables.
Non-English titles must be followed by the English translation in square brackets.

All electronic references should include active and available URLs and the access date.

Examples of references

Journal article

Belii A, Cobaletchi S, Casian V, Belii N, Severin G, Chesov I, Bubulici E. Les aspects pharmacoéconomiques dans la gestion de la
douleur périopératoire [Pharmaco-economic aspects of perioperative pain management]. Ann Fr Anesth Reanim. 2012;31(1):60-6.
French. doi: 10.1016/j.annfar.2011.09.008.

Book

Razin MP, Minaev SV, Turabov IA. Detskaia khirurgiia [Pediatric surgery]. 2nd ed. Moscow: Geotar-Media; 2020. 696 p. Russian.
Chapter in a book

Steiber AL, Chazot C, Kopple JD. Vitamin and trace element needs in chronic kidney disease. In: Burrowes J, Kovesdy C, Byham-
Gray L, editors. Nutrition in kidney disease. 3rd ed. Cham: Humana Press; 2020. p. 607-623.

Conference paper

Ojovan V. Medical rehabilitation of children with type 1 diabetes: medical bioethical and psychosocial aspects. In: MedEspera: 9th
International Medical Congress for Students and Young Doctors, 12-14 May 2022, Chisinau, Republic of Moldova: Abstract book.
Chisinau; 2022. p. 77.

Website reference

World Health Organization (WHO). Therapeutics for Ebola virus disease [Internet]. Geneva: WHO; 2022 [cited 2022 Sep 5]. Available
from: https://www.who.int/publications/i/item/9789240055742

TABLES AND FIGURES

Tables should be numbered consecutively with Arabic numerals, and be cited in text. Tables can be placed either next to the relevant
text in the article, or on separate page(s) at the end. Tables must be submited as editable text and not as images. Each table should be
completely informative in itself, and the data presented in it do not duplicate the results described elsewhere in the article.

The label “Table 1” and a short descriptive title should be provided above the table. Legends, notes, and any abbreviations used in
the table should be explained below the table in a footnote. Applied statistical tests and the type of presented data should be also
mentioned. Please follow the example:

Table 1. Intra-anesthetic and immediately post-extubation adverse events

Experimental Control

Cohort Cohort D

(n=100) (n=100)
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONV post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: *Unusually slow awaking, after that cerebral concentration of the anesthetic reach the under hypnotic level.
Used statistical analysis: Fisher’s exact test.



Figures (photographs or radiographs, drawings, graphs, bar charts, flow charts, and pathways) should be submitted in a suitable format
for print publication. Figures should be either professionally drawn and photographed, or submitted as photographic-quality digital
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prints. Figures’ quality should assure the visibility of details. The following file formats are accepted: “.jpeg”, “.tiff’, “.eps* (preferred
format for diagrams), “.ppt”, “.pptx” (figures should be of the size of a single slide), with a resolution of at least 300 dpi.

Figures will be included in the main manuscript, and also submitted as separate files. The file title should include the figure number
and an identifiable short title.

Figures should be numbered consecutively according to the order in which they have been cited in the text. Write the label Fig. 1 and
a short descriptive title under the figure. Figure’s legend should describe briefly the data shown. Figure’s description should not repeat
the description in the text of the manuscript. When used symbols, arrows, numbers or letters to describe parts of the figure, explain
clearly each one of them in the legend. Explain the internal scale and identify the staining method of the photomicrographs.

If a table or figure has been published before, the authors must obtain written permission to reproduce the material in both print and
electronic formats from the copyright owner and submit it with the manuscript. The original source should be cited in the figure
caption or table footnote. For example, “Reprinted with permission from Calfee DR, Wispelwey B. Brain abscess. Semin Neurol.
2000;20:357.” (“Data from . . .” or “Adapted from . . .” may also be used, as appropriate).
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Definition of Authorship

As stated in the guidelines of the International Committee of Medical Journal Editors (ICJME), all persons listed as authors in the

manuscript must meet ALL of the following criteria for authorship:

1. substantial contributions to the conception or design of the work; or the acquisition, analysis, or interpretation of data for the work;
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2. drafting the work or reviewing it critically for important intellectual content; AND
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Al in scientific writing

Authors must disclose the use of Artificial Intelligence or (Al)-assisted technologies in the writing process by adding a statement at the

end of their manuscript in the core manuscript file, before the References list. The statement should be placed in a new section entitled

,Declaration of Generative Al and Al-assisted technologies in the writing process”. For example, ,,The author(s) used [Al service/

tool name] in order to [reason]. After using this tool/service, the author(s) reviewed and edited the content as needed and take(s) full

responsibility for the content of the publication™. If there is nothing to disclose, there is no need to add a statement. Al and Al-assisted
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Copyright, open access, and permission to reuse

Duplicate publication

Material submitted to Moldovan Journal of Health Sciences must be original. Submitted manuscript must not have been previously

published elsewhere (except as an abstract or a preliminary report), and must not be under consideration by another journal. Related

manuscripts under consideration or in press elsewhere must be declared by authors at the time of submission in the cover letter. Dual

publication or redundant publication is unethical. For more details please refer to the COPE guidelines on http://www.publicationethics.
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Plagiarism

Authors should submit only original work that is not plagiarized, and has not been published or being considered elsewhere.

Appropriate softwares may be used by the editorial office to check for similarities of submitted manuscripts with existing literature.

If the submitted manuscript violates copyright policies; it can be suspended or dismissed, regardless of the stage of the publishing

process.

Copyright license

All articles published in the Moldovan Journal of Health Sciences are open access, licensed under Creative Commons NonCommercial

license (CC BY-NC). This means that the article is freely accessible over the Internet immediately after publication, and the author,
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Reproduction of previously published contents

If the submitted manuscript used or reproduced information/material previously published or copyrighted is the responsibility of
the corresponding author to obtain a written permission from the copyright owner and properly cite the original source. In order to
maintain transparency;, it is recommended to submit the permission, as a copy, along with the manuscript.

Self-Archiving

Authors are encouraged to submit the final version of the accepted, peer-reviewed manuscript to their funding body’s archive for
public release immediately upon publication and to deposit the final version on their institution’s repository. Authors should cite the
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Research reporting guidelines

Moldovan Journal of Health Sciences adheres to the ethical standards described by the Committee on Publication Ethics (COPE) and
the International Committee of Medical Journal Editors (ICMJE). Authors are expected to adhere to these standards. Manuscripts sub-
mitted to the journal should conform to the ICMJE Recommendations and the following guidelines as appropriate:

= STROBE guidelines for observational studies;

CONSORT guidelines for clinical trials;

PRISMA guidelines for systematic reviews and meta-analyses;
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Ethical approval and Informed consent

If the research project involves human subjects or animals, authors must state in the manuscript that the study was approved by the
Ethics Committee of the institution within which the research work was undertaken (the protocol number and the date of evaluation
should be provided). Patients’ identifying information should not be published in written descriptions and photographs, unless the
information is essential for scientific purposes and the patient gave written informed consent for publication. The authors must include
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Clinical trial registration

The Moldovan Journal of Health Sciences follows the trials registration policy of the ICMJE (www.icmje.org) and considers only trials
that have been appropriately registered in a public registry prior to submission. Any research that deals with a clinical trial should be
registered with a primary national clinical trial registration site, or other primary national registry sites accredited by the World Health
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Data access and responsibility

The corresponding author should indicate that he or she had full access to all the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.
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cunoscutd la lidocaina se impune o prudenta crescutd in timpul administrarii de tolperison, din cauza posibilelor reactii alergice incrucisate. Pacientii trebuie sfatuiti sa ramana vigilenti la aparitia simptomelor de
hipersensibilitate, sa intrerupd imediat administrarea tolperisonului, si sa solicite imediat asistentd medicald in cazul in care apar astfel de simptome. Tolperison nu mai trebuie sd fie administrat inca o datd dupd un episod
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Tulburdri neurologice si Tulburdri gastro-intestinale. Din datele dupa punerea pe piatd, reactiile adverse de hipersensibilitate asociate cu administrarea tolperisonului reprezinta aproximativ 50-60% din cazurile
raportate. Majoritatea cazurilor reprezintd afectiuni usoare si autolimitate. Reactii de hipersensibilitate care pun viata in pericol sunt raportate foarte rar. Mai putin frecvente (de la > 1/1000la < 1/100): anorexie,
insomnie, tulburari de somn, cefalee, ameteald, somnolentd, hipotensiune arteriala, disconfort abdominal, diaree, qurd uscata, dispepsie, greatd, slabiciune musculard, mialgie, dureri la nivelul extremitatilor,
astenie, indispoxzitie, oboseald. Data si numarul autorizatiei de punere pe piata: Nr.29323 din 02.10.2023. Statutul legal: cu prescriptie medicald. Data revizuirii textului: Octombrie 2023. Acest material
publicitar este destinat persoanelor calificate sd prescrie, sd distribuie si/sau sd elibereze medicamente. Pentru informatii complete vd rugdm sd consuitati tul caracteristicilor produsului. Informatii detaliate privind
acest medicament sunt disponibile pe site-ul Agentiei Medicamentului si Dispozitivelor Medicale (AMDM) http://nomenclator.amdm.gov.md/
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