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THE RESEARCH CONCEPTUAL FRAMEWORK

Actuality of the research topic: Endometriosis was defined as a nosological entity,
characterized by the presence of ectopic endometrial tissue outside the uterus [1]. Postoperative
scar endometriosis (PSE) is an orphan disease (ORPHA:137820), which has been scarcely
reported in specialized literature as through unique or limited clinical cases, being related to a
number of current diagnostic and treatment challenges [2]. The etiology and pathogenesis of PSE
represents controversial issues among researchers, thus leading to non-standardized treatment
approaches [3]. However, the accuracy of clinical diagnosis, imaging methods and
histopathological investigations might directly affect the incidence of PSE.

Till now, the incidence of PSE patients with obstetric and gynecological surgery history
makes up 0.03-1.08% of cases [4]. PSE is more commonly conditioned by cesarean section (CS)
[5]. However, the risk of developing PSE regarding the emergency or scheduled CS cases has
not been studied yet.

The perineal and vaginal scar endometriosis (PVSE) is an extremely rare endometrial
ectopia localized and determined in most cases of episiotomy [6]. Thus, it should be mentioned
that no sufficient studies on the development of PSE, due to surgical interventions, have been
performed so far. Considering that few research attempts have been carried out to highlight the
risk factors responsible for developing PSE, a detailed study might contribute to prevention of
this disease. The clinical features of PSE range from common symptoms, such as catamenial
pain associated with an increased volume of the postoperative scar region, to absence of clinical
signs that might be challenging for specialists to establish a preoperative diagnosis [7]. The non-
specific clinical picture leads to diagnostic errors, whereas the diagnosis might be established
only at the histological examination later on [8].

The preoperative diagnosis of PSE is a difficult issue, due to its resemblance to a wide
range of benign or malignant tumors [9]. Therefore, the diagnosis of PSE needs to be considered,
while differentiating abdominal wall tumors in women who have undergone a cesarean section.
Currently, despite the wide range of diagnostic and treatment methods, there are no defined
criteria for the diagnosis and treatment of PSE, thus stressing the importance of clinical suspicion
in assessing an optimal treatment approach [10]. At present, a strong interest is shown to
studying of the tumor marker CA-125, the preoperative mean platelet volume (MPV) indices and
study of the peripheral systemic inflammatory response of the neutrophil/lymphocyte index in
the diagnosis of peritoneal endometriosis. Additionally, no specialized literature data have been
found on the importance of the serological markers in the diagnosis of PSE, thus justifying the
actuality of the present study [11].

Considering the difficulty of diagnosing PSE, the current specialized literature has
suggested using ultrasound imaging (USG), Doppler ultrasound, computed tomography (CT) and
magnetic resonance imaging (MRI) for preoperative diagnosis of anterior abdominal wall
endometriosis [12]. Unless specific imaging criteria and anatomical features of the PSE are
available, the establishment of these criteria will contribute to the preoperative diagnosing of
PSE, as well as to assessing the rational volume of the resected area.

Currently, surgery is considered the method of choice in the treatment and prevention of
PSE recurrence and malignancy, which includes two stages: resection (via en block removal) and
reconstruction (abdominal wall plasty) [13]. It has been established that RO resection is the basic
first-stage, which prevents disease recurrence. Current researches have revealed that further
monitoring of patients with PSE allows determining the progression of the recurrent cases. [14].
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However, there are a limited number of studies regarding the differentiated approach of the

reconstructive stage, thus justifying the purpose of this present research paper.

The morphological assessment of the removed samples is extremely important for
establishing the diagnosis of extragenital endometriosis [15]. According to recent studies on the
immunohistochemistry methods used for diagnosing extrapelvic endometriosis, it is worth
assessing the monoclonal antibodies (CD10, ER-a, PR, CK7, vimentin) in order to diagnose PSE
[16]. Moreover, considering the present researches on assessment of the quality of life (QL) in
patients with peritoneal endometriosis [17] and lack of specialized literature data on determining
this index in PSE patients, further targeting studies are needed.

The purpose of the research: Optimizing the diagnosis and treatment management of
patients with postoperative scar endometriosis by assessing a variety of clinical, imaging and
morphological criteria, as well as the surgical treatment outcomes.

The study objectives:

1. To study the clinical manifestations of PSE and the characteristics of its localization.

2. To determine the types of previous surgeries and define the risk factors responsible for the
development of postoperative scar endometriosis.

3. To establish the imaging method criteria (ultrasound, Doppler, computed tomography, and
magnetic resonance scanning), as well as the anatomical and topographical features of
postoperative scar endometriosis.

4. To assess the optimum surgical volume to solve postoperative scar endometriosis based on
early and further outcomes.

5. To evaluate the morphological features and the immunohistochemistry profile of surgical
scar endometriosis.

Scientific research methodology: The research paper is a prospective and retrospective
study analysis of the diagnostic procedures and treatment results, assessed in 34 patients with
PSE over a period of 26 years. A detailed information was obtained according to the approved
questionnaire. The following methods were used within the present research: (1) clinical
investigation and examination; (2) laboratory (blood biochemistry and tumor markers); (3)
imaging (ultrasound + Doppler imaging, computed tomography, magnetic resonance scanning);
(4) histopathology (light microscopy, immunohistochemistry profile). The following methods
were used for statistical processing: Kolmogorov-Smirnov test, Student criterion, U criterion -
Mann - Whitney test, Fisher's exact test, ANOVA test.Statistical data processing was carried out
via GraphPad Prism 5.0 software (GraphPad Software, Inc.). The statistical data were rendered
by graphical presentation.

The scientific novelty and originality: The primary risk factors of PSE occurrence were
identified, based on clinical data assessment, viz: (1) cesarean section cases (89.3%, p<0.0001);
(2) primiparous cases (80%, p<0.0001); (3) scheduled operations (76%, p=0.0005); (4) intact
amniotic membrane (88%, p<0.0001).

There were found non-specific clinical signs, as well as constant pain, which was reported
in 38.2% of cases (p>0.05) and inactive growth volume depending on the menstrual cycle in
29.4% cases, showing a statistically significant difference (p=0.0014), which requires a thorough
differentiated diagnosis.

The study also highlighted the following PSE specific features: prevailing anterior
abdominal wall cases (82.4%, p<0.0001), single endometriomas occurrence compared to
multiple ones (91.2% vs. 8.8%, p<0.0001), Pfannenstiel incision vs. median laparotomy (92.3%
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vs. 7.7%, p<0.0001), left-angle endometrioma incidence of Pfannenstiel laparotomy (75%) vs.
right angle (16.6%) vs. bilateral (4.2%) vs. central (4.2%), showing a statistically significant
difference (p=0.0012).

USG and Doppler have a major role in the diagnosis of PSE, as well as the following
imaging criteria: round/oval — shaped growth masses, hypoechoic with hyperechoic contour and
presence of vascularization (91.7%), showing a statistically significant difference (p=0.0001).
The average diameter of the PSE was established according to the degree of vascularization, thus
confirming that larger endometriomas are accompanied by a gradually increasing vascularization
degree.

The MRI results in the diagnosis of PSE were analyzed by revealing the micro-
hemorrhages occurring within both the growth mass and in marked perifocal inflammation,
depending on the menstrual cycle, thus MRI scan procedure should be carried out before or
immediately after the menstrual period.

The basic principles of surgical treatment were structured in order to prevent recurrent PSE
cases, to maintain the integrity of the mass formation via en bloc surgical excision, exceeding 5—
10 mm within healthy tissues. The criteria for reconstructing the abdominal wall, following an
endometrioma excision were also developed.

For the first time, a number of particularities have been established, based on the PSE
morphopathological assessment, which included (1) presence of active and inactive evolutionary
forms; (2) presence of elastosis in the stroma and tissues; (3) unformed endometrial globoid cell
mass located remotely from primary source; (4) the morphological aspects were similar to
pseudoxanthoma, pseudomixoma or fibroelastoma. The PSE immunohistochemistry profile was
characterized by positive expression in the endometrial glands (CK7, vimentin, PR, RE —a) and
in the cytogenic stroma (CD10, PR, ER-a).

For the first time, the surgical intervention in patients with PSE has been successfully
proven, by assessing the quality of life index, thus showing a significant further postoperative
improvement of QL.

The scientific issue solved within this thesis is based on development and
implementation of the diagnostic and treatment methodology of PSE, which will provide better
treatment outcomes, prevent the disease relapse and improve the patient’s quality of life.

Theoretical significance of the study: The detailed analysis enabled the reveal of
potential risk factors responsible for PSE incidence. The research established the particular PSE-
related imaging signs (USG, CT, MRI), and the degree of endometrioma vascularization. The
serological assessment on CA-125 tumor marker values and the preoperative mean platelet
volume and neutrophil/lymphocyte index proved that these index values are not characteristic
for patients with PSE. There were identified the steps of the surgical treatment, RO resection
being considered the basic principle of the first stage, in order to prevent the disease recurrence.
The reconstructive stage was performed depending on the size of the aponeurosis defect, thus in
minor defects, synthetic sutures (tension free) were used for aponeurosis closure, whereas the
major defects were reconstructed by applying a synthetic mesh. The morphological and
immunohistochemical characteristics (CD10, PR, ER-a, vimentin, CK7, Ki67) of the PSE were
also described. The monitoring was carried out by assessing the local status on the absence of
relapse and postoperative hernia occurrence.

The applicative value of the PhD thesis: The specific and non-specific clinical features
of PSE have been described within this present research. The study also conducted a careful
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assessment of the clinical and imaging criteria that may help in differentiating diagnosis for
tumors situated within postoperative scars. The PSE specific imaging signs (USG + Doppler,
CT, MRI scanning) were revealed. The study described the surgical steps, applied for PSE
treatment, as well as further surgical treatment outcomes, in terms of any potential recurrent
cases, postoperative hernia incidence and its further impact on quality of life.

Implementation of research findings: This present study enabled the implementation of
new methods of diagnosis and treatment of PSE-diseased patients, within the surgical
departments, at the Emergency Medicine Institute, the Department of Surgical Gynecology, at
the Institute of Mother and Child (IMC) (Chisinau, Republic of Moldova) and within the
teaching process of the ,Nicolae Anestiadi” Department of Surgery no.l, at ,Nicolae
Testemitanu” State University of Medicine and Pharmacy.

Research findings approval: The results of the study were reported and discussed at various
national and international scientific events such as: the 33" Balkan Medical Week (Bucharest,
2014); the 16" National Congress of Obstetrics and Gynecology (Cluj-Napoca, 2014); the 36™
Annual Meeting of Surgeons from Moldova “lacomi Rizesu” and the 8" Surgery Conference with
international participation (Piatra-Neamt, 2014); Annual Scientific Conference of IMPH Institute
of Emergency Medicine on "News and controversies in the management of medical and surgical
emergencies” (Chisinau, 2014); the 37" Meeting of Surgeons from Moldova (Piatra-Neamt, 2015);
the Young Researchers Conference at the Institute of Emergency Medicine (Chisinau, 2015); the
12" Congress of the "Nicolae Anestiadi* Association of Surgeons from the Republic of Moldova,
with international participation (Chisinau, 2015); La XX-éme Session des Journeés Médicales
Baalkaniques la deuxieme séance scientifigue commune avec L"Académie Nationale de Médecine
de France (Paris, 2015); the 7' Congress of Surgeons from Russia on “Current Surgical Issues”
(Rostov-on-Don, 2015); the 23" Congress of Surgeons from Ukraine (Kiev, 2015); the 4™
Congress of the Romanian Society on Ultrasound in Obstetrics and Gynecology and the National
conference on Medical Days, "Vasile Dobrovici" 13™ edition (lasi, 2016); the 6™ International
Medical Congress for Students and Young Doctors MedEspera (Chisinau, 2016); the 5" National
Congress of Surgery (Sinaia, 2016); the 29" International Congress in Endoscopy on "New
technologies in the diagnosis and treatment of gynecological diseases” (Moscow, 2016); Young
Researchers Conference at the Institute of Emergency Medicine (Chisinau, 2017); the International
Scientific and Practical Conference on "Fundamental and applied research findings in the field of
natural and technical sciences” (Belgorod, 2017); Young Researchers Conference at the Institute of
Emergency Medicine (Chisinau, 2017); the Annual Scientific Conference of the IMPH Institute of
Emergency Medicine on "News and controversies in the management of medical and surgical
emergencies” (Chisinau, 2018); the 22" International Congress in Endoscopy on "New
technologies in the diagnosis and treatment of gynecological diseases" (Moscow, 2019); the 13™"
Congress of ,Nicolae Anestiadi" Association of Surgeons from the Republic of Moldova with
international participation (Chisinau, 2019).

The PhD thesis results were discussed and approved at the meeting of ,,Nicolae Anestiadi”
Department of Surgery no. 1, at ,Nicolae Testemitanu” State University of Medicine and
Pharmacy (protocol no. 4, dated on 22.11.2019), at the Scientific Seminar on Surgery (321.13),
Pediatric Surgery (321.14), Urology and Andrology 321.22), and Transplantology (321.24)
(protocol no. 10, dated on 10.06. 2020)

Publications related to PhD thesis: The obtained scientific results were published in 23
scientific articles, including one article in the International Journal indexing in the Web Science,
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3 articles - in international journals, 5 articles - in National Register Journals, 11 materials /
theses presented at international conferences abroad, 3 materials/theses - at international
conferences (local). There are three no co-authorship publications, including three articles
published within the journals.

Summary of the thesis: The thesis includes annotations in Romanian, Russian and
English, a list of abbreviations, introduction, 4 chapters, synthesis of results, general conclusions,
and practical recommendations. The bibliography included 274 sources, annexes, the declaration
on author’s responsibility, and the author's CV.

Keywords: postoperative scar endometriosis, abdominal rectus muscle endometriosis,
catamenial pain, cesarean section, immunohistochemistry profile, perineal and vaginal scar
endometriosis.

This present Ph.D. thesis received the positive opinion of the Research Ethics Committee
within the ,,Nicolae Testemitanu" State University of Medicine and Pharmacy PI (protocol no.
57/40 dated on 13 February 2017).

PhD THESIS CONTENT
1. Modern aspects of the etiopathogenesis, diagnosis and treatment of postoperative
scar endometriosis. This chapter includes a detailed analysis and synthesis of current
publications related to the topic of the thesis on the etiopathogenesis, diagnosis and treatment of
PSE. Additionally, a detailed study of topic-related data was carried out, regarding the imaging
methods for diagnosing PSE. The early and late PSE treatment outcomes were assessed,
followed by a subsequent evaluation of postoperative patient quality of life.

2. Research material and methods. The research study was conducted within the
Department of Surgery no. 1 ,Nicolae Anestiadi” and Laboratory of Hepato-Pancreato-Biliary
Surgery of ,,Nicolae Testemitanu™ State University of Medicine and Pharmacy PI, based on two
clinics: at the Department of Surgical Gynecology of Institute of Mother and Child (IMC) IMPH
and at the Surgery Departments of Emergency Medicine Institute (EMI) IMPH, during a
reference period of 1991-2017 years. This descriptive study is based on retrospective and
prospective analysis of 34 cases with PSE, following different types of obstetric and
gynecological surgeries.

The sample size calculation was based on data regarding PSE incidence, which accounted
for 0.03-1.08% [4]. Since PSE rarely occurs, the required number of subjects enrolled within the
study was estimated according to the following formula used for descriptive studies:

n =P (1 - P) (Zo/d)?, whereas n - the representative sample size
P - the best studied estimating value
(1.08% - 0.0108)
Zo - table value equal to 1.96
d - distance or tolerance (0.05)

(1) Thus, n=0.0108 x (1-0.0108) x (1.96/0.05) 2=0.0108 x 0.9892 x 1536=16.41 of
patients, which revealed 10.0% non-responsive cases, whereas the representative sample size
included 18 patients with PSE.

Prior to being included within the prospective study group, all patients agreed via an
informed consent. Patients were selected based on the inclusion and exclusion criteria, that
underwent clinical-anamnestic and paraclinical investigations based on the approved study
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protocol. The study was authorized in accordance with ethical requirements, and received a
favorable opinion of the Research Ethics Committee of ,,Nicolae Testemitanu™ SUMPh, no.
57/40 dated on 13 February 2017.

The study inclusion criteria were as follows: (1) preoperative PSE diagnosis; (2) PSE
diagnosis confirmed by imaging methods (USG + Doppler, CT, MRI scan); (3) morphological
and immunohistochemical confirmation of PSE. Patients were aged between 22 — 44 years old,
the average age being — 30.1+0.9 years (95% Cl:28.23-32.06). The demographic structure is
presented in figure 1.

30- n:28(824%)

507 years
0 . ®
4 RS 2. vs. p<0.0001
307 SRR
204 o::'
107 n=6(17.6%)
101
30.1+0.9 years (95% C1:28.23-32.06) 0 -
0. i
Age EP(-) EP(+)
Figure 1. Demographic structure of PSE Figure 2. PSE associated with pelvic
patients endometriosis

Depending on its localization, PSE was more commonly reported in the anterior abdominal
wall (n=28) compared to the perineal region (n=6). According to PSE occurrence regarding
surgical interventions on the abdominal wall, the following data were revealed: cesarean sections
(n=25), myomectomies (n=1), laparoscopic interventions - laparoscopic ablation of the source of
endometriosis by monopolar coagulation (n=1), diagnostic laparoscopy (n=1).

The average cesarean delivery term was estimated at 37.7+0.4 weeks (95% CI:36.85—
38.59). Indications for emergency caesarean section (n=6) were as follows: severe preeclampsia
(n=1), labor dystocia (n=1), acute fetal hypoxia (n=1), premature membrane rupture + pelvic
presentation (n=2), placenta previa (n=1). Indications for scheduled caesarean sections (n=19)
were as follows: pelvic presentation (n=7), duplex (n=2), transverse fetal lie (n=1), placenta
previa (n=2), severe preeclampsia (n=3), uterine scarring (n=4).

Of the total number of patients with PSE (n=34) included in the study group, 6(17.6%)
cases were associated with pelvic endometriosis, whereas 1 case exhibited stage | endometriosis,
3 cases — stage Il endometriosis (n=3) and 2 patients — stage Il endometriosis (n=2) (figure 2).

Characteristics of laboratory and instrumental research methods

Clinical methods. The diagnosis of postoperative scar endometriosis was based on the past
obstetrical gynecological surgery history, objective clinical examination (presence of tumor
growth on the postoperative scar, the cyclical nature of pain, as well as on imaging and
laboratory data.

Laboratory methods. All patients underwent the following laboratory investigations:
ABO/Rh blood group assessment, Complete Blood Count + platelets, and neutrophil-to-
lymphocyte ratio assessment (normal range — 0.41+0.03 CU).



The tumor markers were determined via the electrochemiluminescence immunoassay
(ECLIA) by Siemens Immulite 2000 xp device (Germany), normal values being considered: CA
—125(0-351U/L).

Imaging methods. Ultrasound (USG) and Doppler scanning were performed within the
imaging units of IMPH IEM and IMPH IMC by Liliana Fuior-Bulhac, MD, PhD, by using
Esaote MyLab 15, Sono Scape 8000 (China) and Toshiba Aplio 300 (Japan) devices and via 3-5
MHz transducer for transabdominal and 5-7.5 MHz - for transvaginal (rectal) examinations. The
USG examination enabled to assess the three orthogonal diameters of each mass, to estimate the
mean value, to determine the shape (oval/round), location (postoperative scar, adjacent region
and perineum), depth (superficial/deep), to outline the characteristics (smooth/irregular). The
echogenicity was compared with the normal adjacent subcutaneous tissue and surrounding
tissue. The Doppler examination provided quantitative parameters of vascularization of the
endometrioma according to two parameters: (1) the presence or absence of vascularization and
its degree, (2) localization. The vascularization degree was assessed depending on the number of
blood vessels feeding the tumor viz. no vessels (absent vascularization), 1-3 vessels (poor
vascularization), 3-6 vessels (moderate vascularization), more than seven vessels (profuse
vascularization) [18]. There were identified three types of vascularization, based on vessel
distribution within the formation, such as: peripheral vascularization, occurring around the
formation without any ramifications into the endometrioma; central vascularization occurring
only inside; mixed - peripheral and central vessel distribution.

Spiral computed tomography (CT) was performed by SOMATOM Emotion Duo
(Siemens, Germany), Siemens Somatom Sensation 64 CT Scanner (Siemens, Germany). CT
assessed the following features: localization, depth, margin outlines, presence or absence of
cysts within the mass, density (Hounsfield Unit - HU), associated scar tissue, multiplicity, and
presence of coexisting intraperitoneal disease.

Magnetic resonance imaging (MRI) used Siemens MAGNETOM® Avanto 1.5T
(Germany), Siemens MAGNETOM® Essenza 1.5T (Germany), Siemens MAGNETOM®
Skyra 3T (Germany), AIRIS® Hitachi (Hitachi medical Systems America, Inc). The MRI
examination assessed the size, location, its correlation with the adjacent tissues, the presence or
absence of micro-hemorrhages inside the masses.

The morphological methods. The morphological assessment was performed by Vergil
Petrovici, MD, Head of the Morphopathology Department, at IMPH IMC, and Ilie Tiple, MD,
PhD, Head of the Department at IMPH IEM. Histological examination was performed using the
scar-shaped tissue samples retrieved during surgery from patients with PSE in paraffin samples.
Prior to that the material was fixed in 10% buffered neutral Formalin solution and subsequently 6
tissue samples were retrieved from each specimen , then processed according to the histological
standards, by using the Diapath histoprocessor and Raffaello staining network (Italy). The
histological tests (5-6 tests from each sample) were performed with a thickness of ~ 3.5-4 via
SLEE MAINZ-CUT 6062 microtome (Germany). The staining procedure used the conventional
hematoxylin and eosin (H&E), Van Gison (VG), and Masson trichrome (tcM) stains to estimate
the connective tissue , as well as evaluation of elastic fibers pattern with orcein staining.
Microscopic examination was performed via Axiolab microscope, Carl Zeiss (Germany) at
magnification of x 2.5; x 10; x 20; x 40.

The immunohistochemical methods. The immunohistochemical examination was studied
and described by Inga Chemencedji, the head of the Morphopathology Department of IMPH
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Institute of Oncology. The immunohistochemistry was performed on deparaffined 4 pum
thicksections. For unmasked reception, the bottles with sections in Tris buffered saline were
heated in a water bath (t=97 ° C for 40 min.). Endogenous peroxidase was blocked by incubating
the sections in 3% hydrogen peroxide (for 15 min.). The immunohistochemical reactions were
visualized by using EnVision FLEX Mini Kit, High pH (Dako®, Denmark). The sections were
stained with hematoxylin. Positive control samples for each antibody were selected according to
the manufacturer's specifications.
Monoclonal antibody panel:
+ CD10 expression was assessed via monoclonal mouse antibodies (clones 56C6, DAKO®,
Denmark);
» CKZ7 expression — via monoclonal mouse antibodies (1:50 dilution ratio, OV — TL 12/30
clones, DAKO®, Denmark);
» expression of progesterone receptors (PR) - monoclonal mouse antibodies (clones PgR636,
DAKO®, Denmark);
» expression of o estrogen receptors (ER-a) -monoclonal mouse antibodies (clones 1D5,
DAKO®, Denmark);
* Vimentin expression - monoclonal mouse antibodies (Clone V9, Dako®, Denmark);
» Ki-67 expression - monoclonal mouse antibodies (Clone MIB-1, Dako®, Denmark);
Statistical processing of quantitative values was performed by variational analysis model.
The average value (M), the average error (m) and the confidence interval (95% CI) were
calculated. The Kolmogorov — Smirnov test was used to determine the normal range of data
distribution. In normal sampling distribution, the difference of mean samples-sizes was assessed
via Student’s t-test criterion. The Mann-Whitney U test was used in a statistically significant
difference from normal distribution. The ANOVA test was used to compare the indices from the
three groups. The Fisher's exact test was applied to compare the relative values. The results were
considered statistically significant unless p<0.05. Statistical data processing was performed with
GraphPad Prism 5.0 software (GraphPad Software, Inc.).

3. CLINICAL AND IMAGING characteristics OF POSTOPERATIVE SCAR
ENDOMETROSIS

3.1. Clinical signs of postoperative scar endometriosis

The average time of PSE onset in this present study, following a surgery, was 44.1+2.6
months (95% C1:38.72-49.46). Following a cesarean section — 44.6£2.9 months (95% CI:38.55-
50.65), for gynecological surgeries - 55.1+14.4 months, for external genital surgeries - 36.5+4.8
months (95% Cl:24.12-48.88), however their difference showed no statistically significant
values (p=0.4502, ANOVA test). The time of pain onset occurring at the site of tumor formation
was 7.1+0.4 months (95% CI:6.139-8.096) in the study group. This present study registered
catamenial pain in 21(61.8%) patients and permanent pain in 13(38.2%), showing no statistically
significant difference (p>0.05). Despite that catamenial pain is considered a pathognomonic sign
for PSE, only a third of cases, included within the study, reported permanent pain that is not
typical for this pathology, thus being difficult to diagnose. The increase in tumor volume,
depending on the menstrual cycle, was observed in 24(70.6%) cases, whereas in 10(29.4%) cases
it was absent.

According to PSE localization, there were determined the characteristic features for
endometrial ectopias, which mostly occurred on the anterior abdominal wall — in 28(82.4%)
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cases compared to the perineal region — 6(17.6%) cases, the findings showing a statistically
significant value (p<0.0001). This present study reported a number of endometriomas (n=38),
the higher incidence being found in single ones (n=31, 91.2%) compared to multiple endometrial
ectopias (n=3, 8.8%), which were detected only in two cases vs. one case in the abdominal wall
region and one case in the vaginal region (p<0.0001). In the group with multiple endometriomas,
two endometrial ectopias (n=2) and three endometrial ectopias (n=1) were reported.

The study on endometrioma locations, which correlated with postoperative Pfannenstiel
incision scar (n=24) was carried out: left angle (n=18, 75%), right angle (n=4, 16.6%), bilateral
(right+left) — 1(4.2%), and central location — 1(4.2%). The predominant occurrence of the
endometriotic source in the left angle of the scarring confirmed the theory of mechanical
implantation, which is likely to be caused due to the surgeon position (obstetrician-
gynecologist), mostly on the patient's left side, the left angle being difficult to access and thus
being more vulnerable to contamination.

The PSE location within the anatomical structures of the anterior abdominal wall varies,
being detected both in the superficial layers (type 1-3) and in the deep ones (type 4). There were
reported 25 (89.3%) cases of superficial endometriosis vs. 3(10.7%) cases with deep localization,
showing a statistically significant difference (p<0.0001). Depending on PSE location (n=28)
within the anatomical layers of the abdominal wall, the following results were found: (type 1)
which were located within the subcutaneous tissue; (type 2) involving the sheath of rectus
abdominis muscle; (type 3) involving the muscles of the anterior abdominal wall; and (type 4)
which were located in the rectus abdominis muscle — EMRA (figure 3).

(type 1) n=9(32.1%) (type 2) n=12(42.8%)
%.,/- m w § % 4 w ‘,@“ §
(type 3) n=4(17.9%) (type 4) n=3(10.7%)

Figure 3. The structure of PSE localization in the anterior abdominal wall

This study confirmed the prevailing occurrence of endometrioma, depending on the
cesarean section incision: Pfannenstiel incision — 24(92.3%) cases compared to 2(7.7%) patients
who underwent median laparotomy, showing a statistically significant value (p<0.0001).
Anterior abdominal wall scar endometriomas had a higher incidence in patients, who underwent
a scheduled surgery — 19(76%) vs. emergency interventions 6(24%). Moreover, in cesarean
section deliveries the amniotic membranes were found intact compared to low amniotic fluid
cases — 22(88%) vs. 3(12%), (p<0.0001). The anamnestic data analysis of patients with PSE
revealed a higher incidence in primiparous patients - 20(80%) compared to multiparous patients -
5(20%), (p<0.0001).
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3.2. Ultrasound and Doppler imaging patterns of postoperative scar endometriosis

The patients with PSE, included within this study, underwent an ultrasound examination,
which revealed round / oval-shaped tumor formations, hyperechoic fibrosis of irregular shape,
presence of non- homogeneous, heterogeneous and hyperechoic fibrotic changes located at
tumor peripheral margins (figures 4).

The patients complained of pain syndrome of a varying intensity, caused by the
compression of the formation in the abdominal wall when the USG transducer was applied. The
tumor size, depth and its correlation with nearby tissues were detected in all cases. Therefore, the
USG examination was performed in 18(52.9%) cases, and USG + Doppler imaging in 12(34%)
patients.
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Figure 4. USG: hypoechoic nodule in the Figure 5. Doppler ultrasound: mixed
region of surgical scar (—) vascularization of the endometrioma

The USG examination revealed single endometrial nodules in 15(83.3%) cases vs. multiple
nodules in 3(16.6%) cases. The largest endometrioma size was about 23.9+£2.7 mm (95%
Cl:18.25-29.45), and the minimum size - 15.9£2.1 mm (95% CI:11.65-20.18). Vascularization
of the formation was assessed by Doppler scan, which revealed vessels related to the cystic
component. The Doppler examination enabled to determine vascularization in 11(91.7%) cases
and lack of vascularization in 1(8.3%) case (p=0.0001). These study findings allowed
establishing the relevant prevalence of PSE with vascularization, compared to avascular
endometriomas. The vessel diameter ranged between 1 - 2 mm, being on average — 1.4 + 0.2
mm. The degree of vascularization was determined in all case, according to the following
scoring: 0 points (lack of vascularization) — 1(8.3%) case, 1 point (poor vascularization) —
7(63.6%) cases and 2 points (moderate and major vascularization) — 4(36.4%) cases. Thus, the
PSE mean diameter with poor vascularization was 20.6+3.3 mm (95% CI:12.34-28.86), and the
mean diameter in cases of PSE with medium and major vascularization was — 40.1+2.9 mm
(95% Cl1:30.63-49.57), showing a statistically significant difference (p<0.05) (figure 5).

3.3. The importance of computed tomography and magnetic resonance imaging in the
diagnosis of postoperative scar endometriosis

CT and MRI were performed in 11(32.3%) patients enrolled within the study. CT
examination determined isodense or hyperdense formations that ranged from the smallest-sized
types, located within superficial layers, to endometriomas that were adjacent to the muscles and
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showing a clear heterogeneous invasion (figure 6). The imaging examinations revealed solid
irregular-shaped endometriomas located within postoperative lodge and extended to the adipose
tissue, aponeurosis and rectal abdominal muscle. The size of the lesions located in the anterior
abdominal wall ranged from 10 to 46 mm, whereas the mean native density was +44 U.H., post-
contrast with moderate amplification up to +62 U.H. high sensitivity in detecting hemorrhagic
sources on T1- weighted images were reported.
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Figure 7. MRI (T1): EMRA 28x2
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Figure 6. CT: abdominal wall endometrioma (—)

The MRI Intravenous Contrast examination showed a reduced peripheral absorption in
large formation. MRI is a more specific method than CT for diagnosing PSE due to the ability to
better visualize the source with microhemorrhagic inclusions. The hyperintense sources on fat-
suppressed T1-weighted images are due to mild hemorrhages. The presence of micro-
hemorrhagic inclusions is a characteristic imaging sign for PSE (figure 7). The abdominal wall
endometriosis is an isointense or high-intensity signal compared to the muscles presented on T2
and T1-weighted images. T1-weighted images with fat suppression are the most sensitive for
detecting nodules smaller than 10 mm.

4. SURGICAL TREATMENT OUTCOMES AND THE MORPHOPATHOLOGICAL
FEATURES OF POSTOPERATIVE SCAR ENDOMETROSIS

4.1 Features of surgical treatment and assessment of both postoperative remote
outcomes and life quality in patients with postoperative scar endometriosis

The two stages of surgical treatment in PSE consist of resection and reconstruction. The
average time of surgical treatment was about 12.9+0.8 days (95% CI:11.20-14.74) after the
menstrual cycle. The surgical volume in most cases was determined preoperatively, based on the
imaging results. The first stage was indicated in smaller formations, located in the superficial
layers. The first stage technique is based on a full and complete excision of the endometrioma,
thus preventing the disease recurrence.

The second stage consists of plastic reconstruction of the abdominal wall integrity for
anterior abdominal wall aponeurosis, by using synthetic plastic material. Considering that the
number of primiparous patients from the study group, aged - 30.1+0.9 years, was significantly
higher (95% Cl:28.23-32.06) absolute indications for applying a plastic mesh in order to
minimize further risks were required only in cases of deep invasion into the muscular layers,
followed by a large aponeurotic defect formation, which cannot be removed by tension-free
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suturing. The following two options were suggested, depending on the size of the aponeurotic
defect: synthetic suturing materials were used in minor aponeurotic defects (tension-free
closure); reconstructive surgery was performed by using synthetic material in defects where this
principle cannot be applied. En block excision was carried out by exceeding 5-10 mm within
healthy tissue, while maintaining the formation intact, by removing the subcutaneous tissue.
Depending on the endometrioma depth, excision was performed in 7(25%) cases, located
subcutaneously, whereas 16(59%) cases required excision of the aponeurotic segment with
tension-free sutures, using separate polypropylene threads. Anterior abdominal wall
reconstruction by using a synthetic mesh was an absolute indication performed in 3(12%) cases,
due to invasion into the peritoneal surface, thus causing a large aponeurotic defect, which
couldn’t be closed by tension- free sutures. Three cases of PSE (3/28 - 10.7%), associated with
pelvic endometriosis (adenomyosis and endometriosis of the pelvic peritoneum) required
simultaneous surgeries, such as: hysterectomy with PSE excision, resection of retrocervical
endometriosis and laparoscopic excision of endometriotic source by monopolar coagulation. The
average length of hospital stay was 5.3+t0.5 days (95% Cl:4.206-6.382), with no early
postoperative complications. The average postoperative follow-up period of patients with PSE
was 28.7+£1.8 months (95% Cl:24.95-32.40). Further patient surveillance lasted from 6 to 49
months and no recurrent PSE cases were reported. The local examination of the postoperative
scars did not reveal the presence of hernias. The Endometriosis Health Profile - 5 (EHP-5)
questionnaire was used to assess quality of life. According to the data presented in figure 8, the
current study found a significant improvement in the quality of life of patients with PSE. The
overall condition of patients showed an improvement in quality of life scores with a significant
decrease in the mean scores from 13.7+0.6 (95% ClI:12.37-15.11) to 2.4+0.7 (95% CI:1.205—
3.742) postoperatively, which proved the benefits of surgical interventions.
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Figure 8. Quality of life assessment Figure 9. Pre- and postoperative pain

intensity

In order to quantify pain intensity that directly affects the patient quality of life, the Wong-
Baker faces pain-rating scale was used, whereas the preoperative mean score was 7.1+0.2, and
postoperative score - 1.2+0.1, showing a statistically significant difference (p<0.0001) (figure 9).

4.2. Morphological characteristics of postoperative scar endometriosis

The macro-microscopic study of colonized endometriotic scar tissue showed that, besides
being typically characterized as ectopic endometriosis with cyclic morphological and functional
features, it might change into a benign pseudonodular tumor with commonly progressive patterns
due to invasion and reproduction aspects, causing the growth of the primary endometriotic
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lesions. These changes characterize ectopic endometriosis and endometriotic tissues colonized as
tumors, so called abenign ectopic scar endometrioma. The morphopathology used the term
benign ectopic endometrioma within this study, characterized by the presence of typical
endometrial-like tissue (gland with inactive epithelium, circumscribed by an insignificant cuff of
endometriotic stromal vascular network) andtransformations of the glandular, glandular-stromal
and / or mixed structure through the cystic glandular component (figure 10).

Two evolutionary forms have been identified, depending on the morphological and
morphopathological changes, the inactive and active forms. The inactive form is characterized
by poorly outlined stromal cells, inactive glandular epithelium, poor vascularization and absence
or presence of cyclic reactive capacities. The active form is featured by proliferative or polypoid
patterns, presence of nuclear dysplasia without atypia, vascularized stroma and cyclic
morphological and functional reactive capacities, suggesting a risk of developing a malignant
tumor.

The present study also detected another phenomenon of aggressive endometrioma activity
manifested by the presence of loop-like, non-formed endometriotic globoid formations located
remotely from the primary source and endometriotic or stromal-glandular stromata, resembling

Figure 10. Tubular glandular complex: (1) the Figure 11. Stromal-vascular loops with
epithelium reveals features of the early hemosiderosis and hemosiderophages,
proliferative stage, (2) erythrocytosis in the focal elastosis and lymphocytic infiltration
stromal area (H&E x 75 staining) (H&E staining x 150)

This diagnosed phenomenon, in our opinion, represents the progressive activity of the
endometrioma and requires special attention for the postoperative approach. Depending on the
cyclic reactive capacities, the storage processes, inducing histiocytes, macrophage, pigmented
histiocytes and hemosiderophages eactions, as well as on the intensity of the lymphocyte and
polymorphonuclear inflammatory process, the benign endometrioma is characterized by
presence of various glandular-stromal and colonized endometriotic pseudo or xanthomatous-like
tissue and persistent inflammatory changes.

Another studied morphological feature was the presence of elastosis within the stroma and
tissues that actually cannot be determined in a healthy endometrium. The elastosis can partially
or completely replace the endometriotic source by involving the colonized tissues and their
elasto-fibrosis changes, thus defining another morphological type such as fibroelastoma.
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The histological diagnosis of ectopic endometriosis, particularly in scar endometriosis, is quite
challenging, however its morphopathological features are highly important to consider, since it
refers to a benign ectopic endometrioma, characterized by both inactive and active evolutionary
features. The latter might be both progressive and invasive, resulting in endometriotic
reminiscences after the removal of the primary focus. Another essential feature is that PSE can
resemble to pseudoxanthoma, pseudomixoma, or fibroelastoma, which can be considered as
evolutionary forms of postoperative scar endometriosis. Any presence or suspicion regarding the
development of proliferative dysplastic processes might be predictive and suggestive of a
malignant process.

4.3. The immunohistochemistry profile of surgical scar endometriosis.

Due to PSE morphological changes that are sometimes difficult to identify, the
immunocytochemistry assay was carried out, in order to confirm the diagnosis and determine the
expression of CD10, progesterone receptors (PR), estrogen receptors (ER—a), vimentin, CK7,
Ki67, CD10 immunohistochemical examination with monoclonal antibodies showed an intense
diffuse staining of the cytogenic stromal membrane (CM +++) and absence of endometrial cell
staining (figures 12). In PR monoclonal antibodies, an intense staining of the nuclei of the
endometrial gland and the membrane of the cytogenic stroma (N +++/CM +++) was identified
(figure 13).
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Figura 12. Immunohistochemistry (CD10): Figure 13. Immunohistochemistryl.(‘IDR):

diffuse expression of the cytogenic stromal intense staining of nuclei within the
membrane (DAB x 40) endometrial glands and cytogenic stromal

membrane (N +++/ CM +++) (DAB x40)

The distribution of PR in PSE varied to 95.4+0.9% (95% CI1:93.30-97.56). The assessment
of ER-aexpression showed staining of the epithelial gland cell nucleus (N ++) (figure 14). The
mean Allred DC et.al. index (1998) was 4.4+0.5 (95% CI:3.240-5.530), the Proportion Score -
3.1 £0.4 (95% CI:2.172-3.982), and the Intensity Score — 1.3+0.1 (95% CI:1.017-1.598). The
immunocystochemical examination with CK7 revealed an intense, diffuse staining of the
cytoplasm of the endometrial glands (C +++) in all cases, whereas no stromal staining was
determined (figure 15).

In case the morphopathological assessment does not reveal complete data, the
immunohistochemical examination by determining the expression of progesterone receptors
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(PR), estrogen receptors (ER-a), vimentin, CK7, Ki67 might help establish an accurate diagnosis
as well as determine the appropriate resection amount of PSE.
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Figure 14. Immunohistochemistry (ER-a): Figure 15. Immunohistochemistry (CK?7):
nucleus staining of epithelial gland cells (N diffuse staining of the cytoplasm of

++) (DAB x200) endometrial glands (C +++) (DAB x400)

GENERAL CONCLUSIONS
Clinical features were manifested by typical symptoms of catamenial pain in 61.8% of cases,
and permanent pain in 38.2% of cases, that is not a pathognomonic sign for PSE (p>0.05).
An increase of the formation volume, depending on the menstrual cycle was reported in
70.6% of cases, compared to 29.4% of cases with no relevant signs, thus showing a
statistically significant difference (p=0.0014). The particular non-specific clinical signs
require a very careful differential diagnosis of abdominal wall formations.
The obtained findings on the particularities of the PSE localization showed the following
predominance: within the anterior abdominal wall vs. the perineal region (82.4% vs. 17.6%,
p<0.0001), Pfannenstiel incision vs. median laparotomy (92.3% vs. 7.7%, p<0.0001), having
a statistically significant difference. The Pfannenstiel's laparotomy revealed a prevailing
occurrence in the left angle (75%) vs. right angle (16.6%) vs. bilateral (4.2%) vs. central
(4.2%, p=0.0012). According to endometrioma siting as related to the postoperative scar, the
abdominal wall endometriomas were mostly found within the scar region (96.55%)
compared to distant endometriomas (3.44%, p<0.0001). Depending on the endometrioma
localization within the abdominal wall layers, superficial siting was more commonly reported
compared to deep localizations (89.3% vs.10.7%, p<0.0001).
As regarding the studies on the structure of surgical interventions contributing to
development of PSE, the cesarean section surgeries were more commonly reported (89.3%)
compared to traditional gynecological and laparoscopic interventions (10.7%, p<0.0001). In
PVSE cases, episiotomy was performed in 50% of cases vs. suturing postpartun ruptures -
33.3% vs. vaginal cyst removal —16.6%. The following potential risk factors were found to
be responsible for the development of PSE: cesarean section (89.3%, p<0.0001), primiparous
patients (80%, p<0.0001), scheduled operations (76%, p=0.0005), and intact amniotic
membrane (88%, p<0.0001).
The ultrasound and Doppler methods revealed the following PSE-related imaging criteria:
round/oval-shaped volume mass, hypoechoic with hyperechoic contour, major endometrioma
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size was on average 23.9£2.7 mm (95% C1:18.25-29.45); whereas the minor size — 15.9+2.1
mm (95% CI:11.65-20.18); presence of vascularization was found in 11 (91.7%) cases and
1(8.3%) case revealed no vascularization, thus showing a statistically significant difference
(p=0.0001). There were reported three types of PSE vascularization viz. peripheral, mixed,
and central. CT study criteria characteristic for PSE were the homogeneous masses with
presence of linear infiltration radiating peripherally to the neighboring subcutaneous tissue
from the central node. MRI study criteria characteristic for PSE were the presence of micro-
hemorrhagic inclusions.

. The analysis of early and further surgical treatment outcomes revealed that the optimal
surgical volume consists of the en bloc excision, exceeding 5-10 mm within the limits of
healthy tissues, thus preserving the integrity of the mass. The superficially located
endometrioma enables an extensive excision to be performed.

. This present research determined the following morphological features: (1) presence of
active and inactive evolutionary forms; (2) presence of elastosis within the stroma and
tissues; (3) unformed endometriotic globoid formations located remotely from the primary
source, resembling endometriotic or stromal-glandular stromal loops, defined as
endometriotic satellites; (4) mimicry of the morphological features characterictic for
pseudoxandoma, pseudomixoma or fibroelastoma. The immunohistochemical profile of PSE
is characterized by positive expression in the endometrial glands (CK7, vimentin, PR, ER-a)
and in the cytogenic stroma (CD10, PR, ER-a).

Practical recommendations:

. The obstetric and gynecological surgeries, resulting in opening of the uterine cavity (cesarean
section, myomectomy), require preventive measures for developing PSE, which should
include: (1) externalizing the uterus from the abdominal cavity; (2) changing the meshes used
to rehabilitate the uterine cavity; (3) using separate sutures when closing the uterus and the
anterior abdominal wall layers; (4) using high-pressure irrigation for operative wound, while
suturing the abdominal wall, particularly of the angles (in Pfannenstiel incision) by applying
a considerable amount of saline solution.

. Although PSE is a rare disease, it is worth being included in the differential diagnostic
algorithm for major masses, located in the postoperative scar sites (infiltrated post-operative
scar, ligature abscess, incisional hernia, granuloma, tumor processes) and in patients who
have underwent obstetric and gynecological surgeries.

USG + Doppler ultrasound, CT and MRI scanning are recommended in patients that lack the
classic symptoms of PSE, thus revealing the specific imaging signs for determining the
degree of invaded adjacent tissues that might influence the assessment of the proper surgical
volume.

. The correlation between the MRI imaging characteristics for PSE, the micro-hemorrhages
inside the nodules and a marked inflammation, depending on the periods of the menstrual
cycle, might suggest the importance of MRI scanning before or immediately after menstrual
cycle.

. The surgical intervention based on the main concept of the resection stage, namely the en
bloc excision, exceeding 5-10 mm within the limits of healthy tissues, while maintaining the
integrity of the masses, might prevent the disease relapses. The reconstructive stage depends
on the aponeurosis defect size by, applying the following options: polypropylene synthetic
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11.
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13.

sutures are used in minor defects, for tension-free closure of aponeurosis, whereas in large
defects, the reconstruction is performed using synthetic materials due to impossibility to
apply this method.

Morphopathological examination and immunohistochemical profile by determining the
expression of progesterone receptors (PR), estrogen receptors (ER-a), vimentin, CK7, Ki67
will allow establishing a final diagnosis and determining the appropriate degree of PSE
resection.

These practical recommendations are provided for specialists in the field of surgery,
obstetrics and gynecology, imaging, morphopathology and immunohistochemistry, as well as
for residents and senior students of State University of Medicine and Pharmacy.
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ADNOTARE

Zaharia Sergiu ,,Endometrioza cicatricei postoperatorii: optimizarea diagnosticului si
tratamentului”. Teza de doctor in stiinte medicale, Chisinau, 2020. Teza este expusd pe 120
pagini, contine - introducere, 4 capitole, sinteza rezultatelor obtinute, concluzii, recomandari
practice, 5 tabele, 110 figuri, 274 surse bibliografice. La tema tezei au fost publicate 23 lucrari.
Cuvinte-cheie: endometrioza cicatricei postoperatorii (ECP), endometrioza muschiului rect
abdominal, endometrioza perineald, dureri catameniale, operatie cezariand, profil
imunohistochimic.

Domeniu de studiu: 321.13 — chirurgie

Scopul lucririi: Optimizarea managementului diagnostico-curativ al pacientelor cu
endometrioza cicatricei postoperatorii prin analiza variatd a criteriilor clinice, imagistice,
morfologice si a rezultatelor tratamentului chirurgical.

Obiectivele lucrarii: (1) studierea manifestarilor clinice si particularitatilor de localizare a ECP;
(2) determinarea structurii interventiilor precedente si definitivarea factorilor de risc cauzatori de
dezvoltarea ECP; (3) stabilirea criteriilor imagistice (ultrasonografice (USG), dopplerografice
(DG), tomografice (TC), imagistice prin rezonanta magnetica (IRM), si a particularitatilor
anatomo-topografice ale endometriozei cicatricei postoperatorii; (4) determinarea volumului
optimal al interventiei chirurgicale Tn endometrioza cicatricei postoperatorii bazate pe studierea
rezultatelor precoce si la distanta; (5) determinarea particularitatilor morfologice si a profilului
imunohistochimic ale endometriozei cicatricei postoperatorii.

Noutatea si originalitatea cercetirii: In baza evaluirii clinice au fost stabiliti factorii de risc
principali de dezvoltare al ECP. Studiul prezent a demonstrat prezenta semnelor clinice
nespecifice. Au fost stabilite urmatoarele particularitatile caracteristice ECP: predominarea in
regiunea peretelui abdominal anterior, dominarea endometriomelor unice, mai frecvent in incizia
Pfannenstiel cu prevalenta unghiului stang a cicatricei postoperatorii. Au fost
determinate criteriile imagistice de diagnostic (USG, DG, TC si IRM), cu aprecierea
informativitatii inalte a acestor metode in diagnosticul ECP. Au fost dovedite principiile de baza
a tratamentului chirurgical al ECP: pastrarea integritatii formatiunii si excizia chirurgicala en
bloc (Ro). Elaborate criteriile aplicarii metodei de reconstructie a peretelui abdominal dupa
excizia endometriomului. Studiate particularitatile morfologice si imunohistochimice (CD10,
RE-a, RP, CK7, vimentin) al ECP. Evaluate rezultatele tratamentului chirurgical al ECP la
distanta, si apreciate calitatea vietii a pacientelor cu ECP conform scorului EHP-5.

Problema stiintifica solutionatd consta in elaborarea si implementarea metodologiei de
diagnostic si tratament al ECP, care va contribui la ameliorarea rezultatelor, prevenirea recidivei,
si imbunatatirea calitatii vietil.

Semnificatia teoretica: S-au stabilit factorii potentiali de risc ce favorizeaza aparitia ECP. A
fost justificata importanta metodelor imagistice in depistarea si stabilirea diagnosticului de ECP
preoperator. Studiata informativittea testelor serologice (markerului tumoral CA-125, valorilor
preoperatorii a volumului mediu trombocitar, si indexul neutrofil/limfocitar) in diagnosticarea
ECP. Specificate principiile de bazd ale tratamentului chirurgical al ECP. Determinat rolul
examenului morfologic si profilului imunohistochimic n stabilirea definitiva a diagnosticului de
ECP.

Valoarea aplicativa a lucrarii: Sunt argumentate si formulate principiile diagnosticului si a
tratamentului chirurgical al ECP.

Implementarea rezultatelor stiintifice: In baza cercetirii, au fost implementate noi metode de
diagnostic si tratament a pacientilor cu ECP in sectiile de chirurgie IMSP Institutul de Medicina
Urgentd (Chiginau, Republica Moldova), in sectia de ginecologie chirurgicala IMSP Institutul
Mamei si Copilului (Chigindu, Republica Moldova) si in procesul didactic al catedrei de
chirurgie nr. 1 ,Nicolac Anestiadi” a Universitatii de Stat de Medicina si Farmacie ,,Nicolae
Testemitanu”. Au fost obtinute 5 acte de implementare in practica.
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PE3IOME

3axapus Cepreil «IHAOMETPHO3 MOCIe0NEePALMOHHOI0 pydua: oNTUMHU3ALMUS IMATHOCTUKH
U JedeHus». Jluccepranys Ha COMCKAHHWE YYEHOW CTENEHM KaHAMIaTa MEIUIMHCKUX Hayk,
Kumnnes, 2020. Juccepranus usznoxkeHa Ha 120 crpaHuiiax, COCTOMT U3 BBeACHUs], 4 TiaB,
CHHTE3a MOJYYCHHBIX PE3yJbTaTOB, BHIBOJOB, MPAKTUYECKUX peKoMeHmamuil, 5 tadmum, 110
pucynkoB. bubnuorpagus Bxmoyaer 274 ucrounnka. Ilo reme muccepranuu omyoiankoBano 23
MeYaTHBIX PaboT.

KuroueBble cjioBa: 3HJI0OMETpHO3 MocieonepanuonHoro pyoua (3I1P), snnomerpnos npsmon
MBIIIIBl KUBOTA, MEPHHEATBHBIA SHIOMETPUO3, KaTaMeHHalbHbIe OOJH, KecapeBO CedeHHe,
MMMYHOTUCTOXUMHUYECKUHN TPOQHITH.

OoJacte ucciaexosanuda. 321.13 — xupyprus

Heas padorei: OnTumuzanus ge4eOHO-AHArHOCTUYECKOTO MeHe/DkMeHTa 0osibHBIX ¢ DIIP Ha
OCHOBAHHWE MHOTOCTOPOHHETO aHA/IM3a KIMHUYECKUX, PATUOJIOTHMYECKHX, MOP(OIOTrHYECKUX
KPUTEPUEB U PE3YIHTATOB XUPYPrUUECKOTO JICUCHUS.

3agaunm  wucciaenoBanus: (1) wu3yunTth KIMHUYECKHE MaHuUdecTanmu #W  OCOOEHHOCTH
noxkanmuzauu OIIP; (2) ompenenuth CTPYKTyphl HpPEIIIECTBYIOUIUX ONepanuil U (akTopoB
pucka, Biustomux Ha pasutue OIIP; (3) ycraHoBUTH paauonoruueckue NpU3HAKU (Ha
ocHoBaHuu ynbTpacoHorpapuu (YCI'), nonmneporpadpuu (/I), komnpioTepHOl TOMOTrpaduu
(KT) wu wmarnutHO-pe3oHaHncHo#t Tomorpadpuu (MPT) wu  amatomo-Tomorpaduyeckue
xapakrepuctuku OI1P; (4) onpenenuts onTUMaNbHBIE 00BEM XUPYPTUYECKOTO BMEIIATENbCTBA
npu OIIP Ha ocHOBaHMM H3y4yeHHs OMMKANIIMX U OTAAJICHHBIX PE3ylbTaToOB; (5) U3YUUTH
Mopdooruueckue 0cCoOOEHHOCTH U UMMYHOTUCTOXUMUYecKUid mpoduis DI1P.

HoBu3HA W OpUIrMHAJIBHOCTL HccJenoBaHuii: Ha OCHOBaHMM OLEHKH KJIMHUYECKOTO
Marepuajga YCTaHOBJEHbI OCHOBHBIE (akTopbl pucka OIIP. JlanHoe wuccnenoBanue
MPOJAEMOHCTPUPOBAJIO HAJTMYME HECTeU(PUICCKUX KIMHUYECKUX cuMnToMoB mipu JIIP. beumn
YCTaHOBJICHBI XapakTepHbie ocoOeHHOoCTH OIIP: mpemmylecTBeHHas JOKanu3anus B 00JacTh
nepenHed OpIOUIHOM CTEeHKH, NpeobsafaHue eIUHUYHBIX HHAOMETPHOM, Yalle mpu
nanapotoMuud 1o IlpaHHEHITIIIO M TNPEUMMYIIECTBEHHO JIOKAJIU3YIOTCd B JIEBOM YIIIY
rocjeonepanuoHHoro pyoua. Ycranosnensl paaumosiorumueckue (YCI, I, KT u MPT)
npusnaku JIIP u ompenenena Bbicokas MHGPOPMATUBHOCTh METOJIOB MPHU JaHHOU MaTOJIOTHU.
OnpezneneHbl OCHOBOINOJATalOIIME NPUHIUIBL Xupyprudeckoro jeudenus OIIP: coxpanenue
LEIOCTHOCTH DHIOMETpHOMBbI u ee wucceueHue en bloc (Ro). Paspabotansl kpurepuu
PEKOHCTPYKIIMU TepeaHeil OpIONIHOM CTEHKH TOCie HCCEYEHUS HHAOMETPUOMBI. M3ydeHbl
mopdomoruueckue u  ummyHoructoxumudeckue (CD10, RE-a, RP, CK7, vimentin)
xapaktepuctuku JI1P. OneHens! oTnaneHHbIE Pe3yIbTaThl U KaUeCTBO KU3HU (OanbHas cucreMa
EHP-5) nocne xupypruueckoro ieuenus JI1P.

Pemennasi HayyHasi mpoOJjieMa COCTOMT B pa3paboTke U BHEAPEHUH METOJ0JIOTUU
JTMArHOCTUKU U Xxupyprudeckoro nedenust DIIP, 4To crmocoOCTByeT yIydIlIEeHUIO pe3yibTaToB,
MPOQHUIAKTUKH PEIIUANBOB U YIYUIIEHUIO KAYeCTBA KU3HU.

TeopeTnueckass 3HAYMMOCTB: YcCTaHOBJIEHBI (akTopbl pucka pa3Butus JIIP. OGocHoBana
BAXHOCTh PAJAMOJIOTMYECKMX METOJOB B BH3yanu3zauuu u auarHoctuke OIIP. HM3ydena
MH(OPMATUBHOCTh CepoJIoTHUYecKnX TecToB (oHkomapkepa CA-125, cpeanero koiaudecTBa
TPOMOOIIMTOB U HEUTPOPUIBLHO-TUM(pALIUTAPHOTO UHAEKca) B quarHoctuke DIIP. YcranoBnena
PoJIb MOP(OIOTUYECKUX U UMMYHOTUCTOXUMUYECKUX METOJIOB B OKOHUYATEJIbHON JUAarHOCTHKE
OIIP.

IIpakTHyeckasi 3HAYMMOCTB: APryMEHTUPOBAHBI U CPOPMYITHPOBAHBI OCHOBHBIE MPUHIUIIBI
JUArHOCTHKYU U XUpyprudeckoro nedenus JIIP.

Buenpenue Hay4yHbIX pe3yJbTaToB: Ha OCHOBaHMM TaHHOTO MCCIIEIOBAaHUS BHEAPEHBI HOBBIE
METO/Ibl JUArHOCTUKU U JiedueHus nauumeHTtok ¢ OIIP B xupypruyeckux otnenenusx [IMCY
Wucturyra yprentHoi memunuuel (r. Kummnues, PecnyOnumka MonjgoBa) U B OTHENEHUH
oneparuBHoi ruHekonorun [IMCY Muctutyra matepu u pedenka (r. Kumunnes, PecmyOnnka
MonyoBa), a Takke B mnegarorundeckom mpoiecce kadenapel xupypruu Nel um. H. Anectnanu
VYuuBepcurera MeauuuHbl U papmanuu uM. H.Tecremunany. Ilo pesynbraTtam uccieaoBaHUs
MIOJIy4EHBI 5 CBUAETEILCTB 110 BHEAPEHUIO B MEJUIIMHCKYIO [TPAKTHKY.
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ANNOTATION

Zaharia Sergiu, “Postoperative scar endometriosis: optimization of diagnosis and treatment”
PhD Thesis, Chisinau, 2020. This research work comprises 120 pages, including introduction, 4
chapters, synthesis of the obtained results, conclusions, practical recommendations, 5 tables, 110
figures, and 274 bibliographic sources. The research findings were published with in 23
scientific works.

Key-words: postoperative scar endometriosis (PSE), endometriosis of rectus abdominis muscle,
perineal endometriosis, catamenial pain, cesarean section, immunohistochemistry profile.
Research domain: 321.13 — surgery

The purpose of the study: To provide optimal diagnostic and treatment management of the
patients with PSE by assessing a range of clinical, imaging and morphological criteria, as well as
surgical treatment outcomes.

The research objectives: (1) To study the clinical manifestations and localization features of
PSE; (2) to determine the past surgery structure and define the causative risk factors for PSE; (3)
to establish the imaging criteria (ultrasound, Doppler, CT, MRI scan) and the anatomical and
topographical features of postoperative scar endometriosis; (4) to determine the optimal surgical
volume in PSE based on the study of early and long-term results; (5) to determine the
morphological features and immunohistochemistry profile of PSE.

Novelty and scientific originality: The main risk factors for PSE development were identified
based on the clinical assessment. The present study has demonstrated the presence of nonspecific
clinical signs. The following features have been established: the predominance on the anterior
abdominal wall region, dominance of single endometriomas, incision of Pfannenstiel, left angle
of the Pfannenstiel laparatomy. The diagnostic criteria (ultrasound, Doppler, CT, MRI) were
determined, which proved to be highly informative in the diagnosis of PSE. There have been
proventhe following basic principles of surgical treatment in PSE: preserving the integrity of the
structure; en bloc surgical excision. There were developed the criteria for applying the method of
reconstruction of the abdominal wall, following the endometriomaremoval. The morphological
featuresand theimmunohistochemistry profile of the PSE were also studied. Both the long-term
treatment outcomes and quality of life, based on EHP-5 score, were assessed within this
research.

The scientific issue to be solved consists of development and implementation of the PSE
diagnostic and treatment approach, which help improve patient outcomes, prevent relapses, and
enhance quality of life.

Theoretical significance: This research paper identified the potential risk factors, leading to the
onset of PSE. The importance of the imagistic methods for the preoperative diagnosis has also
been justified. The serological tests (tumor marker CA-125, preoperative values of the mean
platelet volume and neutrophil to lymphocyte ratio) proved to be highly informative in
diagnosing PSE. The basic principles of the surgical treatment were specified. This research
emphasizes the morphological features and immunohistochemistry profile for definite diagnosis
of PSE.

The applicative value of the research: The research findings formulated and justified the
principles of PSE diagnosis and surgical treatment.

Implementation of scientific results: The study results enabled implementation of the new
methods of diagnosis and treatment of the PSE patients with in the surgical units, at Emergency
Medicine Institute (Chisinau, Republic of Moldova), Department of Gynecology Surgery,
Department of Research, at the Health Care Institute of Mother and Child (Chisinau, Republic of
Moldova) and within the teaching process of ,,Nicolae Anestiadi” Department of Surgery No.1,
at ,Nicolae Testemitanu” State University of Medicine and Pharmacy. Five certificates have
been obtained to be implemented into practice.
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