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ABSTRACT

Aims: This study aimed to evaluate the clinical outcomes of using polypropylene and polyester mesh implants in inguinal hernia
repair via the Lichtenstein technique, employing artificial intelligence and machine learning tools for statistical analysis.

Methods: A total of 58 patients with primary unilateral inguinal hernias were operated on using the Lichtenstein technique over a
three-year period. They were divided into two groups: Group A (38 patients, mean age 58.05 years; 34 males, 4 females) received
polypropylene meshes, while Group B (20 patients, mean age 50.05 years; all males) received polyester meshes. Data analysis
was conducted using Python, incorporating machine learning algorithms to assess key clinical parameters including operative time,
duration of hospital stay, and postoperative complications.

Results: Statistical analysis using independent samples t-tests revealed no significant differences between the two groups in terms
of hernia duration, operative time, length of hospital stay, or rate of postoperative complications.

Conclusions: Polypropylene and polyester meshes demonstrate comparable performance in Lichtenstein hernia repair with no
significant differences in surgical outcomes. Mesh selection may therefore be guided by patient-specific factors, surgeon
preference, or cost considerations, rather than expected clinical superiority.

Keywords: Inguinal hernia, Lichtenstein repair, Polypropylene mesh, Polyester mesh, Artificial intelligence, Machine learning,
Python.

INTRODUCTION

In the sixteenth’s century BC, the ancient Egyptians were the first to recognize inguinal hernia and even more were the pioneers to
record epigastric hernia as an occupational disease. Later on, in ancient Greece, the word “prolapse” was used to describe “hernia”,
till the early 1950’s of the twenty’s century when Henri Fruchaud was the first to use the term “groin hernia” which could be
defined as the protrusion of the abdominal contents (Vesicare and/or omentum) through the internal inguinal ring or facia
transversalis for oblique and direct inguinal hernias respectively or through the femoral canal for femoral hernias beneath the skin
of the groin [1-3].

A 36% rise in the global incidence of hernia were observed during the last 3 decades, where the numbers jumped from about
23.92 million to 32.53 million cases of hernia in-between the years 1990 and 2019. On the other hand, the age-standardized
prevalence rates [ASRs] declined from 488.3 to 407.9 cases per 100,000 individuals (about 16.5%,). In parallel, the overall
mortality from hernia upsurged by about 19.77%, yet the ASRs significantly dropped by about 40.39%. This contrast suggests that
in spite of escalating global prevalence of hernia due to variable aspects e.g., alternations affecting dietary habits, lifestyle and
improvements in the courses of diagnostic capabilities, the age-specific incidence is declining, reflecting the impact of improved
public health measures. Furthermore, ASRs also observed that in spite both males and females exhibited similar declining patterns,
still males consistently registering higher rates among categories [4-6].

The average cost of hernia repair surgery in the United States could reach up to $12,500, with average of $11,500 for an inpatient
hernia repair and $6,400 for an outpatient procedure. The cost is much less when using Lichtenstein repair, adding to its
advantages over laparoscopic repair regarding the cost, operative time and the possibility of using local anesthesia [7-9].

Surgical mesh’s pore size, area density, fiber diameter, scaffold thickness, tear resistance, Suture retention strength, ball burst
uniaxial tensile and lap shear testing are the physical characteristics which determine its performance, pros and cons during any
given hernioplastic operation [10-12].
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Polypropylene is categorized among the first group of mesh implants according to Deeken & Lake mesh classifications system being
a nonabsorbable polymer of a high tensile strength, nonpolar, electrostatically neutral and resistant to biological degradation and
highly hydrophobic presented in both coated and uncoated forms; either mono or multifilamentous. Because of the intense
inflammatory reaction leading to the formation of thick scar and mesh contraction which can increase the incidence of hernia
recurrence by (30_50%). The merge of light weight PP mesh has dramatically decreased the incidence of these complications.
Polyester is categorized among the first group of mesh implants according to Deeken & Lake mesh classifications system being
polar, multifilamentous, hydrophilic, and coated by collagen preventing adhesions, so it could be used intraperitoneally ‘inlay’
[13-15].

Furthermore, polyester is considered as a safe and effective alternative to polypropylene, as it is associated with less early and late
postoperative pain and shorter hospital stays, as polyester is associated with much fewer analgesic requirements in comparison to
polypropylenes, in addition to the induction of an early intense inflammatory reaction which stimulates more tissue ingrowth and
integration with higher connective tissue formation in comparison to polypropylenes. Therefore, results in less mesh contractions,
less fibrosis and lesser stretching in the sensory nerves surrounding the mesh, thus resulting in less postoperative pain [16,17].
However, the incidence of seroma formation, wound infection and recurrences showed no significant differences between both
scaffolds [18-19].

Although there are guidelines on reporting statistics in medical papers, a checklist on the more general and commonly seen aspects
of statistics to assess when peer-reviewing an article is needed, still many authors and editors of medical articles doesn’t have a
sufficient knowledge of statistics or may be unconvinced about the significance of applying accurate statistics during preforming
reach. The misuse of statistics in medical field is a common defect which may lead to detrimental consequences to healthcare
[20,21].

The expanding role of statistical science in surgery and modern medicine includes the following aspects; Driving Precision and
Personalization in Surgical Decision-Making; Statistical science is at the heart of today’s personalized medicine. With tools like
logistic regression, Bayesian inference, and machine learning, doctors can now predict individual patient outcomes, customize
surgical procedures, and pinpoint risk factors with remarkable precision. For instance, to showcase how supervised machine
learning models can forecast visual results in macular hole surgeries, giving surgeons the insights, they need to make well-
informed decisions before the operation [22].

ENHANCING SURGICAL TRAINING AND PERFORMANCE EVALUATION

In the realm of surgical education, statistical analysis plays a crucial role not just in assessing skills but also in improving training
methods. A study by Frati et al. revealed that a structured preoperative warm-up can significantly boost the surgical performance
of residents, as shown by quantitative performance metrics that validate the results. This highlights how statistics can objectively
enhance surgical training [23,24].

UNLOCKING PREDICTIVE ANALYTICS IN THE INTENSIVE CARE UNIT

Innovative systems like ARTEMIS utilize advanced statistical models to uncover patterns in ICU data, allowing for the early
detection of life-threatening situations. These tools empower healthcare professionals to navigate complex critical care scenarios
with data-driven insights, ultimately reducing mortality rates and improving patient safety [25].

FACILITATING FEDERATED AND SECURE AI IN MEDICAL IMAGING

In today’s world of distributed healthcare data, federated learning frameworks—rooted in statistical modeling—enable collaborative
training of diagnostic models while safeguarding patient privacy. Guan et al. demonstrate how this method is transforming medical
imaging, facilitating highly accurate diagnoses while adhering to data protection regulations like HIPAA and GDPR [26].

TACKLING DATA IMPERFECTIONS WITH SMART IMPUTATION

Medical data can often be messy, incomplete, or even missing entirely. Recently, transformer-based models have proven to be
effective statistical tools for filling in those gaps while keeping accuracy and reliability intact. Khan introduced an innovative model
specifically for EEG amplitude data, emphasizing the vital importance of advanced statistical methods in preserving data integrity
for further analysis [27].

SUPPORTING DATA-DRIVEN CURRICULUM AND POLICY DEVELOPMENT IN MEDICINE

As we move towards a more interdisciplinary approach in medical education, statistical evaluations are playing a key role in
assessing educational reforms and the effectiveness of curricula. Yan et al. utilized quantitative analyses to create a
multidisciplinary framework for "New Medicine," ensuring that training aligns with the evolving needs of AI, genomics, and
personalized healthcare [28].

SUPERIOR ADVANTAGES OF PYTHON OVER EXCEL IN MEDICAL AND SURGICAL DATA ANALYSIS
INCLUDES THE FOLLOWING ASPECTS:

Scalable Analysis of Complex and High-Volume Data sets; When it comes to handling large healthcare datasets, Python shines.
Unlike Excel, which can feel cramped with its row and column limits, Python can easily manage and analyze everything from
electronic health records to detailed medical imaging data. This ability to scale makes it a perfect fit for hospital systems, clinical
research, and big data initiatives in fields like genomics and epidemiology [29].

RICH ECOSYSTEM OF SCIENTIFIC LIBRARIES FOR HEALTHCARE RESEARCH

Python boasts a fantastic array of specialized libraries such as Biopython, SciPy, Pandas, and NumPy, offering incredible flexibility
for scientific computing. For example, Khodja et al. utilized Biopython for genomic comparisons of SARS-CoV-2, while Lopez-
Fernandez et al. introduced the bioScience Python library to tackle large-scale bioinformatics analytics [30].

REPRODUCIBILITY, AUTOMATION, AND WORKFLOW EFFICIENCY

With Python, you can set up automated workflows for data preprocessing, analysis, and visualization, which not only boosts
reproducibility but also enhances efficiency. Wu points out that Python-driven data mining pipelines are far superior to manual
tasks in Excel, cutting down on human error and speeding up research timelines [31]
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ADVANCED DATA VISUALIZATION AND REPORTING TOOLS

Python excels in creating dynamic and interactive visualizations through libraries like Plotly, Matplotlib, and Seaborn. This capability
helps clinicians and researchers spot trends and share insights effectively. Shinde & Shivhare noted that such visualizations
significantly enhance the interpretability of machine learning models used in medical diagnostics [32].

UNLOCKING THE POWER OF DEEP LEARNING AND PREDICTIVE MODELS IN HEALTHCARE

When it comes to crafting AI models for healthcare, Python is the go-to language. Take GlioPredictor, for instance—this tool uses
deep learning to predict glioma risk and is built on Python’s robust Al ecosystem, which includes frameworks like TensorFlow and
PyTorch. Unfortunately, Excel just doesn’t cut it for this level of sophisticated modeling [33].

CROSS-DISCIPLINARY RESEARCH AND REAL-WORLD APPLICATION INTEGRATION

Whether it's geoscience or surgical analytics, Python makes it easy to blend various datasets and fields. A great example is the
work by Zhang Zhou et al., who developed Geochemistry n, a Python-based AutoML framework that can be tailored for healthcare
analytics. This really highlights how Python is key in connecting different disciplines to tackle global challenges [34-35].

METHODS

Our study was conducted at the clinical base of the Department of Operative Surgery and Clinical Anatomy of RUDN University
(Moscow, Russia). A total of 58 patients with inguinal hernia were operated on using Liechtenstein technique in last 3 years. They
were divided into 2 groups.

Group A (38 patients, mean age 58.05 years; 34 males, 4 females) received polypropylene meshes, while Group B (20 patients,
mean age 50.05 years; all males) received polyester meshes.

STUDY DESIGN

The demographics of patients and study design for both groups, is shown in Table 1.

Table 1. The demographics of patients and study design among both groups

| " Group A (Polypropylene) " Group B (Polyester) " Grand total |
54/58
Male 34/38 (89.5%) 20/20 (100%) (93.1%)
| Female || 4/38 (10.5%) || 0/20 (0%) || 4/58 (6.9%) |
58/58
Grand total 38/38 (100%) 20/20 (100%) (100%)
Type of Combined Retrospective- Combined Retrospective-
study Prospective Prospective
The average age and hernia dimensions among both groups, is shown in Table 2.
Table 2. Average age and hernia dimensions for both groups
o Group A Group B Grand
Characteristic (Polypropylene) (Polyester) Total
Average Age (Years) 58.05 50.05 55.29
Average Duration of Herniation
(Months) 35 22.75 30.77
| Average Hernia Length (cm) " 8.24 " 6.25 " 7.55 |
| Average Hernia Width (cm) " 5.12 " 4.75 " 4.99 |
| Average Hernia Height (cm) " 3.5 " 2.8 " 3.36 |
Average Hernia Volume (cm3) " 138.45 | 53.9 " 109.29 |

Furthermore, the distribution of hernia site (right/left) and type (direct/oblique) among both groups, is shown in table3.

Table 3. The distribution of hernia site (right/left) and type (direct/oblique) for both groups

Hernia side and type Group A Group B Total Group A (%) Group B (%)
| Hernia Site (Right) " 26 " 12 ” 38 ” 68.42% ” 31.58% |
| Hernia Site (Left) " 12 " 8 ” 20 ” 60.00% ” 40.00% |
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| Hernia Type (Direct) " 19 " 8 ” 27 ” 70.37% ” 29.63% |

| Hernia Type (Oblique) " 19 " 12 ” 31 ” 61.29% ” 38.71% |

distribution of the associated comorbidities among both groups is shown in Table 4.

Table 4. The types and distribution of associated comorbidities for both groups

| Associated comorbidly ” Group A " Group B " Grand total |

| Hypertension (HTN) ” 13/38 (34.2%) || 6/20 (30%) || 19/58 (32.8%)
Coronary Heart Disease (CHD) 1/38 (2.6%) 1/20(5%) 2/58 (3.4%)

| Sinus bradycardia ” 1/38 (2.6%) " 0/20 (0%) | 1/58 (1.7%) |

| Chronic obstructive pulmonary disease (COPD) ” 1/38 (2.6%) " 0/20 (0%) | 1/58 (1.7%) |

| Pulmonary hypertension (PHTN) " 0/38 (0%) " 1/20 (5%) | 1/58 (1.7%) |
Varicocele 1/38 (2.6%) 1/20(5%) 2/58 (3.4%)

| Urolithiasis ” 1/38 (2.6%) " 0/20 (0%) | 1/58 (1.7%) |

| Grand total ” 18/38 (47.3%) || 9/20 (45%) || 27/58 (46.5%)

INCLUSION CRITERIA:

1. Patients with unilateral, primary, uncomplicated inguinal hernia.
2. Patients between 20-71 years.

3. Patients operated by Liechtenstein technique.

4. Planned patients.

EXCLUSION CRITERIA:

1. Patients with bilateral, recurrent, complicated inguinal hernia.

2. Patients younger than 20 years and older than71 years.

3. Patients operated laparoscopically or by open surgery by other techniques other than Lichtenstein.
4. Emergency patients.

THE ANALYZED DATA FOR EACH GROUP:

A. Patients’ demographics:
1. Sex (male: female).
. Age (Average).
. Duration of herniation (Average).
. Hernia site (Right: Left).
. Hernia type (Oblique: Direct).
. Hernia size (Average in cm).
. External inguinal ring size (Average in cm).

0w N O U~ WN

. Associated comorbidities (Diseases);
B. With associated comorbidities or without associated comorbidities.
C. Types of associated comorbidities and the percentage of each.

B. Operative results:
1. Operative time (Average).
. Type of anesthesia.
. Size of hernia sac in cm (Average).
. Mesh size.
. Total hospital stays (beds/day) (Average).
. Post-operative complications.

N o bW N

. Complications during short-term follow-up (for 6 months).

MATERIALS AND TECHNICAL SUPPORT OF SURGICAL INTERVENTIONS

We used polypropene (Figure 1) and polyester (Figure 2) mesh implants while preforming Lichtenstein repair for patients in both
groups. The fine texture of polyprolene and polyester is shown in Figure 3.
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Fig. 1. Polypropene surgical mesh implant.

Fig. 2. Polyester surgical mesh.
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Fig. 3. The fine texture of polyprolene and polyester.
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METHODS FOR MEDICAL INVESTIGATIONS

During the preoperative period, we evaluated our patients and checked the surgical fitness using traditional methods, including
revision of complaints, anamnesis, clinical and instrumental methods of investigation.

All patients admitted to the hospital for the surgery underwent a standard outpatient examination and investigations by the
guidelines as follows:

A. Laboratory investigations:

Blood grouping and Rh.
Serological examination (HBsAg, HCV, HIV, RW).
Coagulation profile.

Serum electrolytes (Na, Cl, K).
Clinical blood test.

Biochemical blood test.

Liver function tests.

Renal function tests.

Clinical analysis of urine.

B. Radiological examinations:

Upper GIT-endoscopy (on demand).

In case of gastrointestinal symptoms or concomitant diseases.

Chest X-ray (on demand): When performing the operation under general anesthesia.

Inguinoscrotal ultrasonography (For all patients).

Inguinoscrotal ultrasonography allowed us to determine the nature of the hernial protrusion, the contents of the hernia sac, the
dimensions of the hernia sac and the external inguinal ring size. In addition, inguinoscrotal ultrasonography helped us to establish
a differential diagnosis with other diseases related to inguinal hernias.

Differential diagnosis of inguinal hernias is included with lymphadenitis, lymphadenopathies, soft tissue neoplasms, inflammatory
infiltrate and abscess, endometrioid cyst, aneurysm, varicose vein transformation and femoral hernias.

For this purpose, we used the Acuson X300 ultrasonic device from Siemens (Germany) with a VF13-5 linear sensor, As shown in
Figure 4.

The sensor was placed in the groin area parallel to the inguinal ligament and 1.5-2.0 cm above it. In some cases, ultrasound of the
inguinal region allowed us to determine the nature of the hernial protrusion, the contents of the hernial sac, determine the size of
the hernial sac, and its condition.
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C. Other methods: ECG (For all patients).

Fig. 4. The Acuson X300 ultrasonic device from Siemens.

METHOD OF STATISTICAL ANALYSIS

The statistical analysis of the obtained data was conducted using descriptive statistics, including the calculation of the arithmetic
mean (M), standard error, median, mode, standard deviation (s), range, minimum (Min), and maximum (Max).

The computations were performed using the statistical module of the Python programming language, which is an artificial
intelligence-assisted statistical software, utilizing machine learning techniques.

e Programming Language: Python

e System Requirements: RAM: 8 GB.

e Operating System: Windows 11.

RESULTS

The correlation between patients’ age, characteristics of hernia (duration of herniation, hernia dimensions and size of the external
inguinal ring with total hospital stay and operative time for group A, is shown in Table 5.

Table 5. The correlation between patients’ age, characteristics of hernia, total hospitalization duration and operative
time for group A

Total Dur:;:lon Hernia || Hernia || Hernia Hernia :E:ti';::: Operative
Metric Hospitalization Age . Length || Width || Height || Volume gt Time
(bed/day) Herniation || " "l cem) || (em) || (em?) Ring || Minutes)
(Months) Size
Mean " 4.95 || 58.89 " 34 " 8.05 || 5.07 || 3.5 " 139.35 " 2.51 || 51.89
St:"dard 0.19 1.66 6.43 0.61 0.30 0.40 42.63 0.12 2.90
rror
Median 5 62 24 7 4 3 48 2.5 45
Mode || 5 |2 || 20 || 6 || 4 | 3 || a8 || 25 | a0
Standard 1.15 10.07 39.13 3.71 1.83 1.79 259.29 0.76 17.65
Deviation
Sample
VP, 1.33 101.43 1531 13.77 || 3.36 3.21 || 67229.46|| 0.58 311.60
| Kurtosis " 0.45 || 1.26 " 4.97 " -0.11 || 1.14 || 3.67 " 24.06 " -0.27 || 1.99 |
Skewness 0.80 -1.39 2.16 0.82 1.06 1.83 4.59 0.47 1.14
[ranoe | 5 || o || s || o || o || 7 || oo || 25 || & |
|Minimum || 3 || 30 || 2 || 2 || 2 || 2 || 6 || 1.5 || 25 |
[vagmam || & || o || w0 || o || o || 5 || =0 || & || w |
Sum 183 2179 1258 298 187.5 70 5156 92.9 1920
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The correlation between patients’ age, characteristics of hernia (duration of herniation, hernia dimensions and size of the external
ring) with total hospitalization duration and operative time for group B, is shown in Table 6.

Table 6. The correlation between patients’ age, characteristics of hernia, total hospitalization duration and operative
time for group B

Total Dur:ftlon Hernia || Hernia || Hernia || Hernia f:ti';::: Operative
Metric Hospitalization Age . Length || Width || Height || Volume 9! Time
(bed/day) Herniation || " 2"l cemy || (em) || (em2) || R"9 [ (Minutes)
(Months) Size
Mean ” 5.10 ||‘ 50.05 " 23.85 " 6.25 " 4.75 ” 2.8 ” 53.9 " 2.45 " 48.5
Standard 0.24 3.52 6.19 0.64 0.27 0.37 14.47 0.15 2.33
Error
Median 5 54 18 5 5 3 27.5 2.5 45
Mode || 4 lan | e || s || s | 3 [ 2= |[ 25 || s
Standard 1.07 15.74 27.68 2.84 1.21 0.84 64.70 0.69 10.40
Deviation
Sample 1.15 247.84 | 766.24 8.09 1.46 0.70 || 4185.78 || o0.47 108.16
Variance
| Kurtosis ” 1.12 || -1.27 " 7.36 " -0.18 " -0.54 ” -0.61 ” 4.81 " -0.04 " -0.33 |
Skewness 0.93 -0.38 2.42 0.94 0.34 0.51 2.27 0.33 -0.26
[owmse |« o [ o [ o |2 [om] s | o |
[Minimum || 4 |20 || 2 | 3 || 3 || 2 || o | 15 || 2 |
|Maximum || 8 ||\ 70 || 120 || 12 || 7 || 4 || 252 || 4 || 65 |
Ssum 102 1001 477 125 95 14 1078 49 970
(oo | 2 || o || = || 2 || 2| 5| = | = | = |

The correlation between average operative time and hernial dimensions among both groups, is shown in Table 7.

Table 7. The correlation between average operative time and hernia dimensions among both groups.

. Group A Group B .
Operative Results (Polypropylene) (Polyester) Median
Average Operative Time (Minutes) " 51.97 ” 48.5 " 50.86 |
Average Length of Hernial Sac 8.08 6.8 7.64
(cm)
Average Width of Hernial Sac 4.68 3.9 4.41
(cm)
Average Height of Hernial Sac 3.25 2.69 3.10
(cm)
Average Volume of Hernial Sac
(cm3) 171.55 72.48 137.39
The average mesh dimensions in both groups are shown in Table 8.
Table 8. Mesh dimensions.
| Mesh Characteristic " Group A (Polypropylene) ” Group B (Polyester) " Median |
Average Mesh Length (cm) 7.66 7.8 7.71
Average Mesh Width (cm) 11.61 16.8 13.40
| Average Mesh Area (cm?2) " 93.32 ” 127.8 " 105.21 |
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The correlation between hernia site and type, anesthetics type, and concomitant comorbidities are shown in Table 9.

Table 9: Distribution of Hernia Site, Hernia Type, Anesthesia Type, and Comorbidities Across Groups A and B.

Row Labels erup Grgup Total Gr(c:)zg A Gr((::g B
| Hernia Site (Right) ” 26 " 12 " 38 " 68.42% ||‘ 31.58% |
Hernia Site (Left) 12 8 20 60.00% 40.00%
| Hernia Type (Direct) ” 19 " 8 " 27 " 70.37% ||‘ 29.63% |
| Hernia Type (Oblique) ” 19 " 12 " 31 " 61.29% ||‘ 38.71% |
| Type of Anesthesia (Spinal) ” 34 " 20 " 54 " 62.96% ||‘ 37.04% |
Ty(iigza';ﬁfg;ﬁia 3 0 3 100.00% 0.00%
| Type of Anesthesia (Local) ” 1 " 0 " 1 " 100.00% ||‘ 0.00% |
| Comorbidities Present ” 18 " 9 " 27 " 47.3% ||‘ 45% |

This table presents the distribution of various factors related to inguinal hernia repair, comparing Group A (patients operated with
Polypropylene mesh) and Group B (patients operated with Polyester mesh). The factors included:

Hernia Site: Right and Left-sided inguinal hernias.

Hernia Type: Direct and Oblique types of hernias.

Type of Anesthesia: The distribution of spinal, endotracheal, and local anesthesia used during the procedures.
Comorbidities Present: The presence of comorbidities in patients of both groups.

The table includes both sum values (counts) and the percentage of each category in relation to the Grand Total, which represents
the overall count across both groups. The percentages provide a comparison between Group A and Group B, highlighting
differences in the distribution of hernia types, anesthesia methods, and comorbidity prevalence between the two groups.

The correlation between the preoperative data; duration of hernaition, hernia side (Right/left), hernia dimensions and the size of
external hernia ring (by clinical examination and by ultrasonographic examination) with intraoperative data; mesh dimension and
operative time, with postoperative data; the total hospital stays, as shown in Table 10.

Table 10: Comparison of Hernia Characteristics, Surgical Parameters, and Hospitalization Data by Hernia Site (Right/

Left).
Grand Grand
Parameter G{E:f':)A ?:{?:ﬁtl)‘ G(rf:f':)B ?::;I?t)B Total Total
(Left) (Right)
Sum of Total
hospitalization 5.16 4.46 5.1 5.08 5.15 4.92
duration (beds/day)
Total Hospitalization
Duration (beds/day) 5.17 5.00 5.13 5.09 5.15 5.04
Duration of Herniation [ 33 36.29 16.50 25.09 22.40 32.44
(Months)
| Hernia Length (cm) ” 7.58 " 8.52 ” 5.88 " 6.18 " 6.90 " 7.72 |
| Hernia Width (cm) || 4.75 " 5.62 ” 4.25 " 5.09 " 4.55 " 5.44 |
| Hernia Height (cm) || 2.83 " 4.20 ” 2.33 " 3.00 " 2.67 " 4.09 |
| Hernia Volume (cm3) ” 71.50 " 189.14 ” 41.00 " 50.00 " 59.30 " 141.31 |
External Inguinal Ring ||, ,, 2.57 2.25 2.50 2.34 2.55
Size (cm)
Operative Time 55.00 49.76 48.13 49.09 52.25 49.53
(Minutes)
Length of Hernia Sac 7.42 8.43 6.00 7.27 6.85 8.03
(cm)
Width °(fc';':)’“'a Sac 4.58 4.98 3.63 4.23 4.20 4.72
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Height of Hernia Sac 3.00 3.53 2.33 3.00 2.76 3.40
(cm)
V°'“me(°cfn:*f)’“'a Sac || 13667 || 213.00 || 60.00 82.68 106.00 168.20
| Meshiength(cm) || 7.50 | 814 | 713 | sas || 735 [ 825 |
| Meshwidth (em) || 1167 || 1171 | 2400 || 1200 | 1660 | 1184 |
Mesh Area (cm2) 92.50 || 100.29 || 160.88 || 109.36 || 119.85 103.41

This table compares the key parameters of hernia repair in Groups A (Polypropylene Mesh) and B (Polyester Mesh), categorized by
hernia site (Left and Right).

Hospitalization Duration: Averaged around 5 days across all groups, with minimal variation.

Hernia Dimensions: Group A showed larger hernia volumes and lengths, particularly for right-sided hernias (189.14 cm3 vs. Group
B's 50.00 cm3).

Operative Time: Similar across groups, averaging ~50 minutes.

Mesh Area: Group B consistently used larger meshes (160.88 cm?2 for left and 109.36 cm?2 for right) compared to Group A.
Herniation Duration: Longer in Group A (e.g., 36.29 months for right hernias vs. Group B’s 25.09 months).

Overall, Group A exhibited larger hernia sizes, while Group B utilized larger mesh areas, indicating differences in surgical strategies.

The correlation between the preoperative data; duration of hernaition, hernia type (Direct/Oblique), hernia dimensions and the size
of external hernia ring (by clinical examination and by ultrasonographic examination) with intraoperative data; mesh dimension and
operative time, with postoperative data; the total hospital stays, as shown in Table 11.

Table 11. Comparison of Hernia Characteristics, Surgical Parameters, and Hospitalization Data by Hernia Type

(Direct/Oblique).
Parameter Gr(_)up A GroE.lp A Gr(_)up B GI‘OE.IP B i:::g? c'irl;:‘tl;'l:I
(Direct) (Oblique) (Direct) (Oblique) (Direct) (Oblique)
Sum of Total
hospitalization
duration (beds/ 4.73 5.17 5.25 5 4.88 5.10
day)
Total
Hospitalization 5.16 4.74 5.00 5.25 5.10 4.89
Duration (days)
Duration of
Herniation 47.26 20.21 25.00 16.50 38.65 19.11
(Months)
Hernia Length 9.84 6.63 6.58 5.75 8.58 6.37
(cm)
Hernia Width (cm) || 5.82 ||‘ 4.42 " 4.67 || 4.88 " 5.37 " 4.56
Hernia Height 3.60 3.40 2.75 3.00 3.36 3.36
(cm)
Hernla Volume 183.79 93.11 55.33 51.75 134.06 80.85
(cm3)
External Inguinal 2.72 2.39 2.63 2.19 2.68 2.33
Ring Size (cm)
Operative Time 59.21 45.00 51.67 43.75 56.29 44.63
(Minutes)
Length of Hernia 9.84 6.32 8.08 4.88 9.16 5.89
Sac (cm)
Width of Hernia 5.13 4.24 3.75 4.13 4.60 4.20
Sac (cm)
Height of Hernia
Snc (cm) 3.50 2.97 2.75 2.00 3.20 2.91
Volume of Hernia
sac (cm?) 227.21 115.89 101.13 29.50 178.40 90.30

10 von 15



archiv euromedica 2025 | vol. 15 | num. 2 |

| Mesh Length (cm) ” 8.84 ||‘ 6.47 " 8.25 ” 7.13 " 8.61 " 6.67 |
| Mesh Width (cm) ” 12.26 ||‘ 10.95 " 20.33 ” 11.50 " 15.39 " 11.11 |
| Mesh Area (cm?) ” 116.21 ||‘ 70.42 " 155.75 ” 85.88 " 131.52 " 75.00 |

The correlation between the preoperative data; duration of herniation, hernia dimensions and the size of external hernia ring (by
clinical examination and by ultrasonographic examination) with intraoperative data; mesh dimension and operative time, with
postoperative data; the total hospital stays, with the types of anesthesia used in each group, as shown in Table 12.

Table 12: Comparison of Types of Anesthesia (Endotracheal, Local, Spinal) between Group A and Group B.

Local Local Spinal || Spinal
Metrics Erzcéc:gr::l;e)al E?g::::;ge)al (Group || (Group || (Group || (Group ﬁ':at:\f
A) B) A) B)
Sum of Total
hospitalization 4.33 _ 5 _ 5 51 5
duration
(beds/day)
Duration of
Herniation 104 - 0 - 33.74 21.6 29.55
(Months)
Hernia Length 13 - 3 - 755 || 6.25 | 7.55
(cm)
Hernia Width 8.33 - 2 - 5.12 4.75 4.99
(cm)
Hernia Height B B _
(cm) 3 3.5 2.8 3.36
Hernia Volume
(cm?3) 162.33 - 6 - 138.45 53.9 109.29
External
Inguinal Ring 46.67 - 30 - 52.11 48.5 50.86
Size (cm)
Operative
Time 3.17 - 2.5 - 2.55 2.45 2.52
(Minutes)
Length of
Hernia Sac 11.67 - 4 - 8.08 6.8 7.48
(cm)
Width of
Hernia Sac 6.33 - 2.5 - 4.68 3.9 4.41
(cm)
Height of
Hernia Sac 3.67 - 2 - 3.25 2.69 3.10
(cm)
Volume of
Hernia Sac 283.33 - 20 - 171.55 72.47 137.39
(cm3)
Mesh Length B B
(cm) 9 6 7.66 7.8 7.71
Mesh Width
(cm) 12.33 - 11 - 11.56 16.8 13.40
Mesh Area 119 - 66 - 91.85 || 127.8 || 105.21
(cm2)

The correlation between the preoperative data; duration of herniation, hernia dimensions and the size of external hernia ring (by
clinical examination and by ultrasonographic examination) with intraoperative data; mesh dimension and operative time, with
postoperative data; the total hospital stays, with the exitance and distribution of comorbidities in each group, as shown in Table 13.

Table 13: Impact of Comorbidities on Key Metrics.

Grand Total
(Comorbidities

Grand Total
(Comorbidities

Group
(Comorbidities

Group A
(Comorbidities

Group B
(Comorbidities
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|‘ ” Absent) " Present) " Absent) " Present) " Absent) " Present)

Sum of Total
hospitalization
duration
(beds/day)

5.11 4.78 5.2 5 5.13 4.86

Duration of
Herniation 42.84 24.63 27.60 15.60 37.59 21.52
(Months)

Hernia Length

8.63 7.84 6.10 6.40 7.76 7.34
(cm)

Hernia Width

(cm) 5.29 4.95 4.80 4.70 5.12 4.86

Hernia Height

(cm) 3.69 3.14 3.00 2.50 3.56 3.00

Hernia Volume

(cm3) 185.26 91.63 66.50 41.30 144.31 74.28

External
Inguinal Ring 53.68 50.53 46.50 50.50 51.21 50.52
Size (cm)

Operative
Time 2.68 2.42 2.65 2.25 2.67 2.36
(Minutes)

Length of
Hernia Sac 8.05 8.11 6.30 7.30 7.45 7.83
(cm)

Width of
Hernia Sac 4.39 4.97 3.95 3.85 4.24 4.59
(cm)

Height of
Hernia Sac 2.97 3.56 2.80 2.63 2.93 3.25
(cm)

Volume of
Hernia Sac 170.11 173.00 52.75 92.20 129.64 145.14
(cm3)

Mesh Length

7.89 7.42 6.90 8.70 7.55 7.86
(cm)

Mesh Width

11.58 11.63 11.40 22.20 11.52 15.28
(cm)

Mesh Area

95.53 91.11 81.90 173.70 90.83 119.59
(cm?)

Duration of Herniation: Longer durations are observed in cases without comorbidities, particularly in Group A.
Hernia Dimensions: Hernia lengths and volumes are generally larger in cases without comorbidities across both groups.

Operative Time: Operative time is consistent across all categories, with no significant variation between comorbidities present or
absent.

Mesh Characteristics: Group B uses larger mesh areas in comorbidity cases, indicating a possible adaptation to patient
conditions.

This structured table allows for a clear comparison of the impact of comorbidities on surgical and hernia metrics. Let me know if
you need further analyses or visualizations.

COMPLICATIONS DURING THE POST-OPERATIVE PERIOD

In group A we found 3/38 (3.9%) patients with post-operative pain which was relived upon administration of NSAIDs. No other
complications among other group members.

Whereas in group B we found 1/20 (5%) patient with post-operative pain which was relived by administration of NSAIDs. No other
complications among other group members.

COMPLICATIONS DURING THE SHORT-TERM FOLLOW-UP FOR SIX MONTHS
In group (A); No complications. No recurrences.

In group (B); No complications. No recurrences.
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STATISTICAL ANALYSIS OF KEY METRICS

1. Comparison of Duration of Herniation (Months) Between Both Groups, as shown in table 14.

Table 14: Comparison of Duration of Herniation (Months) Between Both Groups.

| Metric ” Group A " Group B |
| Mean ” 35 " 22.75 |
Variance 1527.622 790.0921
Observations 38 20
| Pooled Variance ” 1277.388 " - |
| t Stat ” 1.240702 " - |
P(T<=t) two-tail 0.109944 -
| t Critical two-tail ” 1.672522 " - |

Interpretation: The p-value (0.109944) is greater than 0.05, meaning there is no statistically significant difference in the duration
of herniation between the two groups

2. Comparison of Total Hospitalization Duration (Beds/Day) Between Both Groups, as shown in Table 15.

Table 15: Comparison of Total Hospitalization Duration (Beds/Day) Between Both Groups.

Metric Group A Group B
| Mean | 4.95 | 5.10
| Variance ” 1.29 " 1.15 |
| Observations ” 38 " 20 |
Pooled Variance 1.24 -
| ¢ stat [ oes | : |
| P(T<=t) two-tail || 0.622 || - |
| t Critical two-tail I 2.003 | - |

Interpretation: The p-value (0.622) is greater than 0.05, indicating no statistically significant difference in the total
hospitalization duration between the two groups.

3. Comparison of Operative Time (Minutes) Between both groups, as shown in Table 16.

Table 16: Comparison of Operative Time (Minutes) Between Group A and Group B.

| Metric ” Group A " Group B |
| Mean ” 51.97 " 48.50 |
Variance 302.08 108.16
| Observations ” 38 " 20 |
| Pooled Variance ” 236.28 " - |
| t Stat || 0.82 " - |
P(T<=t) two-tail 0.21 -
| t Critical two-tail ” 1.67 " - |

Interpretation: The p-value (0.21) is greater than 0.05, showing no statistically significant difference in operative time between
the two groups.

DISCUSSION

In our study, we conducted a combined prospective-retrospective comparative analysis, using an artificial intelligence statistical
science program applying machine learning algorithms, for detecting the differences between using polypropylene and polyester
mesh implants during Lichtenstein repair for 2 groups of patients with primary inguinal hernias. We found the following results:
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No significant differences regarding the duration of herniation upon the outcomes of the study regarding operative time, duration of
hospital stay or even more the complications during postoperative hospitalization and also during short-term follow-up. However,
longer durations are observed in cases without comorbidities, particularly in Group A. The p-value (0.109944) is greater than 0.05,
meaning there is no statistically significant difference in the duration of herniation between the two groups.

No significant differences regarding the operative time among both groups.
The p-value (0.21) is greater than 0.05, showing no statistically significant difference in operative time between the two groups.

No significant differences regarding the total hospitalization duration among both groups. The p-value (0.622) is greater than 0.05,
indicating no statistically significant difference in the total hospitalization duration between the two groups.

Hernia Dimensions: Hernia dimensions and volumes are generally larger in cases without comorbidities across both groups.
However, Group A exhibited larger hernia sizes, while Group B utilized larger mesh areas.

The presence and distribution of comorbidities especially arterial hypertension had no significant effect upon the progress of the
operations, suggesting it to be a reason of hernia rather than effect [12].

The analysis of data using artificial intelligence statistical science programming language (Python) applying machine learning, we
found no significant differences regarding operative-time, total duration of hospitalization stays, rates of complications during the
post-operative and short-term follow-up periods upon using polypropylene and polyester mesh implants during Lichtenstein, even
in the presence or absence of concomitant comorbidities.

CONCLUSION

Both polypropylene and polyester meshes demonstrate equivalent performance in terms of operative efficiency, safety, and early
postoperative outcomes. Mesh selection can therefore be based on individual patient characteristics, surgeon experience, or
economic considerations, rather than expected clinical superiority.

CONFLICTS OF INTEREST

Authors have no conflict of interest to declare.

FUNDING

This publication was prepared without any external source of funding.

AUTHOR CONTRIBUTIONS

Mekhaeel Mekhaeel, Protasov Andrey, Salem Sameh, Al-Tekreeti Khalid - conceptualization, writing original draft, review and
editing, project administration; Mekhaeel Mekhaeel, Salem Sameh, Al-Tekreeti Khalid, Mohareb Abanoub- visualization, Mekhaeel
Mekhaeel, Protasov Andrey, Reza Kashyzadeh Kazem - supervision.

REFERENCES

1. Protasov, A. V., Mekhaeel, M. S. F, Salem, S. M. A. E., & Persov, M. Y. (2025). Hernia between topography and surgery.
Peoples’ friendship university of Russia. January 1, 2025

2. Lyra VG, Brandao S, Bevilacqua C, Augusto F, Riva WJ]. Comparison of postoperative chronic inguinal pain between the
lichtenstein and laparoscopic techniques in the treatment of inguinal hernia: a systematic review and meta-analysis. Hernia.
2024,;28(5):1537-1546. DOI: 10.1007/s10029-024-03099-5

3. Rolle U. Abdominal Wall. Springer eBooks. Published online January 1, 2022:277-295. DOI: 10.1007/978-3-030-80411-4 19

4. Wang F, Ma B, Ma Q, Liu X. Global, regional, and national burden of inguinal, femoral, and abdominal hernias: a systematic
analysis of prevalence, incidence, deaths, and DALYs with projections to 2030. International journal of surgery. Published
online January 23, 2024. DOI: 10.1097/159.0000000000001071

5. Ma Q, Jing W, Liu X, Liu J, Liu M, Chen J. The global, regional, and national burden and its trends of inguinal, femoral, and
abdominal hernia from 1990 to 2019: findings from the 2019 Global Burden of Disease Study - a cross-sectional study.
International Journal of Surgery. 2023;109(3):333-342. DOI: 10.1097/159.0000000000000217

6. Rios-Diaz AJ, Morris MP, Christopher AN, et al. National epidemiologic trends (2008-2018) in the United States for the
incidence and expenditures associated with incisional hernia in relation to abdominal surgery. Hernia.
2022;26(5):1355-1368. DOI: 10.1007/s10029-022-02644-4

7. Chilingerian JA, Reinhorn M, Samer Sbayi. Shouldice Hospital from Interviews and Observations: The Well Managed
Organization. Springer eBooks. Published online January 1, 2023:23-93. DOI: https://
doi.org/10.1007/978-3-031-26510-5_2

8. Aydin M, Fikatas P, Denecke C, Pratschke ], Raakow J. Cost analysis of inguinal hernia repair: the influence of clinical and
hernia-specific factors. Hernia. 2021;25(5):1129-1135. DOI: 10.1007/s10029-021-02372-1

9. Weitzner ZN, Chen DC, MacQueen IT. Lichtenstein Tension-Free Open Inguinal Hernia Repair. Published online January 1,
2024:399-408. DOI:10.1007/978-3-031-63878-7 34

10. Mekhaeel Mekhaeel, Salem S, Andrey Protasov. DEVELOPMENT OF MESH IMPLANTS MATERIALS THROGH HISTORY
REGARDING THEIR CHARACTERISTICS. REVIEW STUDY. International Journal of Medical Reviews and Case Reports. 2024;
(0):1-1. DOI:10.5455/1JMRCR.172-1718440458

11. Maaike Vierstraete, Philippe Chastan, Meneghin A, Filip Muysoms. History of the Creation of Self-Gripping Mesh. Journal of
Abdominal Wall Surgery. 2023;2. DOI: 10.3389/jaws.2023.11330

12. Xu D, Fang M, Wang Q, Qiao Y, Li Y, Wang L. Latest Trends on the Attenuation of Systemic Foreign Body Response and
Infectious Complications of Synthetic Hernia Meshes. ACS Applied Bio Materials. 2021;5(1):1-19. DOI: 10.1021/
acsabm.1c00841

13. Belldn JM, Rodriguez M, Garcia-Honduvilla N, Pascual G, Gémez Gil V, Bujan J. Peritoneal Effects of Prosthetic Meshes Used

14 von 15



https://doi.org/10.1007/s10029-024-03099-5
https://doi.org/10.1007/s10029-024-03099-5
https://doi.org/10.1007/978-3-030-80411-4_19
https://doi.org/10.1007/978-3-030-80411-4_19
https://doi.org/10.1097/js9.0000000000001071
https://doi.org/10.1097/js9.0000000000001071
https://doi.org/10.1097/js9.0000000000000217
https://doi.org/10.1097/js9.0000000000000217
https://doi.org/10.1007/s10029-022-02644-4
https://doi.org/10.1007/s10029-022-02644-4
https://doi.org/10.1007/978-3-031-26510-5_2
https://doi.org/10.1007/978-3-031-26510-5_2
https://doi.org/10.1007/978-3-031-26510-5_2
https://doi.org/10.1007/978-3-031-26510-5_2
https://doi.org/10.1007/s10029-021-02372-1
https://doi.org/10.1007/s10029-021-02372-1
http://dx.doi.org/10.1007/978-3-031-63878-7_34
http://dx.doi.org/10.1007/978-3-031-63878-7_34
http://dx.doi.org/10.5455/IJMRCR.172-1718440458
http://dx.doi.org/10.5455/IJMRCR.172-1718440458
https://doi.org/10.3389/jaws.2023.11330
https://doi.org/10.3389/jaws.2023.11330
https://doi.org/10.1021/acsabm.1c00841
https://doi.org/10.1021/acsabm.1c00841
https://doi.org/10.1021/acsabm.1c00841
https://doi.org/10.1021/acsabm.1c00841

archiv euromedica 2025 | vol. 15 | num. 2 |

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

jon
Q
(e}
=

to Repair Abdominal Wall Defects: Monitoring Adhesions by Sequential Laparoscopy. Journal of Laparoendoscopic & Advanced
Surgical Techniques. 2007;17(2):160-166. DOI: 10.1089/lap.2006.0028

Naufel AM de O, Czeczko NG, Mafafaia O, et al. Comparative study between meshes of polyester with collagen and
polytetrafluoroethylene in the repair of defects produced in abdominal wall of rats. Acta Cirurgica Brasileira.
2012;27(7):454-459. DOI: 10.1590/s0102-86502012000700004

ProtasovAV, Mekhaeel M.Sh.F., Salem SMA. Outcomes of using both self-gripping mesh and polypropylene meshes fixed by
tacks in Liechtenstein repair. Operativnaéd hirurgid i kliniceskad anatomia (Pirogovskij naucnyj Zurnal). 2024;8(4):53-53.
DOI:10.17116/operhirurg2024804253

Darie-Nita RN, Rapa M, Frackowiak S. Special Features of Polyester-Based Materials for Medical Applications. Polymers.
2022;14(5):951. DOI: 10.3390/polym14050951

Yakout M, Elbestawi MA, Veldhuis SC. Density and mechanical properties in selective laser melting of Invar 36 and stainless
steel 316L. Journal of Materials Processing Technology. 2019;266:397-420. DOI:10.1016/j.jmatprotec.2018.11.006

Mekhaeel Mekhaeel, Salem S, Andrey Protasov. THE BENEFITS OF USING POLYESTER MESH IMPLANT DURING ANTERIOR
INGUINAL HERNIA REPAIR. CASE REPORT. Archiv Euromedica. 2024;14(6). DOI1:10.35630/2024/14/6.602

Totten C, Becker P, Lourd M, Roth S. Polyester vs polypropylene, do mesh materials matter? A meta-analysis and systematic
review. Medical Devices: Evidence and Research. 2019;Volume 12:369-378. DOI: 10.2147/MDER.S198988

Mansournia MA, Collins GS, Nielsen RO, et al. A CHecklist for statistical Assessment of Medical Papers (the CHAMP
statement): explanation and elaboration. British Journal of Sports Medicine. 2021;55(18):1009-1017. DOI: 10.1136/
bjsports-2020-103652

Beriault DR, Gilmour JA, Hicks LK. Overutilization in laboratory medicine: tackling the problem with quality improvement
science. Critical Reviews in Clinical Laboratory Sciences. 2021;58(6):430-446. DOI: 10.1080/10408363.2021.1893642

Otto P. Discussion on “Assessing Predictability of Environmental Time Series With Statistical and Machine Learning Models”
by Bonas et al.. Environmetrics. 2025;36(2). https://doi.org/10.1002/env.2898

Frati RMC, Maltez RG, Neto VJFA, Porto BC, Passerotti CC, Sardenberg RADS, Artifon EL, Otoch JP, da Cruz JAS. Impact of
Preoperative Warm-Up on Surgical Performance of Resident Physicians: A Randomized Controlled Trial. J Surg Educ 2025 Apr
3;82(6):103501. DOI: 10.1016/j.jsurg.2025.103501

Moran-Atkin E, Abdalla G, Chen G, et al. Preoperative warm-up the key to improved resident technique: a randomized study.
Surgical Endoscopy. 2014;29(5):1057-1063. DOI: 10.1007/s00464-014-3778-1

Chromik J, Anne Rike Flint, Arnrich B. ARTEMIS: An Alarm Threshold and Policy Mining System for the Intensive Care Unit.
International Journal of Medical Informatics. Published online January 1, 2024:105349-105349. DOI: 10.1016/
j.ijmedinf.2024.105349

Guan H, Yap PT, Bozoki A, Liu M. Federated learning for medical image analysis: A survey. Pattern recognition. Published
online March 1, 2024:110424-110424. DOI: 10.1016/j.patcog.2024.110424

Murad Ali Khan. A Comparative Study on Imputation Techniques: Introducing a Transformer Model for Robust and Efficient
Handling of Missing EEG Amplitude Data. Bioengineering. 2024;11(8):740-740. DOI: 10.3390/bioengineering11080740

Brauer DG, Ferguson KJ. The integrated curriculum in medical education: AMEE Guide No. 96. Medical Teacher.
2014;37(4):312-322. DOI: 10.3109/0142159X.2014.970998

Khodja MA, Melouki A, Benazi N, Dehimat A. Genomic analysis of SARS-COV2 using Biopython and Simplot comparison.
Journal of Bioscience and Applied Research. 2024;0(0). DOI:10.21608/jbaar.2024.332656.1098

Lopez-Fernandez A, Gomez-Vela FA, Gonzalez-Dominguez J, Bidare-Divakarachari P. bioScience: A new python science
library for high-performance computing bioinformatics analytics. SoftwareX. 2024;26:101666. DOI:10.1016/
j.softx.2024.101666

Yasin A, Fatima R, Ahmad Nauman Ghazi, Wei Z. Python Data Odyssey: Mining User feedback from Google Play store. Data
in Brief. Published online May 1, 2024:110499-110499. DOI: 10.1016/j.dib.2024.110499

Govind B, Shivthare DrS. Impact Of Data Visualization In Data Analysis To Improve The Efficiency Of Machine Learning
Models. Published online March 4, 2024:107-112D0I1:10.53555/jaz.v45i54.4161

Fatima A, Shafique MA, Alam K, Fadlalla Ahmed TK, Mustafa MS. ChatGPT in medicine: A cross-disciplinary systematic review
of ChatGPT’s (artificial intelligence) role in research, clinical practice, education, and patient interaction. Medicine.
2024;103(32):e39250. DOI: 10.1097/MD.0000000000039250

J. ZhangZhou, He C, Sun J, et al. Geochemistry n: Automated Machine Learning Python Framework for Tabular Data.
Geochemistry Geophysics Geosystems. 2024;25(1). DOI:10.1029/2023GC011324

Protasov A, Mekhaeel M, Salem S, Al-Tekreeti WK, Abdo EAA, Alhatem AA. Artificial intelligence-powered insights: exploring
the impact of arterial hypertension on inguinal hernioplasty consequences. Archiv Euromedica. 2025;15(1).
DOI:10.35630/2025/15/1.104

15 von 15


https://doi.org/10.1089/lap.2006.0028
https://doi.org/10.1089/lap.2006.0028
https://doi.org/10.1590/s0102-86502012000700004
https://doi.org/10.1590/s0102-86502012000700004
http://dx.doi.org/10.17116/operhirurg2024804253
http://dx.doi.org/10.17116/operhirurg2024804253
https://doi.org/10.3390/polym14050951
https://doi.org/10.3390/polym14050951
http://dx.doi.org/10.1016/j.jmatprotec.2018.11.006
http://dx.doi.org/10.1016/j.jmatprotec.2018.11.006
http://dx.doi.org/10.35630/2024/14/6.602
http://dx.doi.org/10.35630/2024/14/6.602
https://doi.org/10.2147/mder.s198988
https://doi.org/10.2147/mder.s198988
https://doi.org/10.1136/bjsports-2020-103652
https://doi.org/10.1136/bjsports-2020-103652
https://doi.org/10.1136/bjsports-2020-103652
https://doi.org/10.1136/bjsports-2020-103652
https://doi.org/10.1080/10408363.2021.1893642
https://doi.org/10.1080/10408363.2021.1893642
https://doi.org/10.1002/env.2898
https://doi.org/10.1002/env.2898
https://doi.org/10.1002/env.2898
https://doi.org/10.1016/j.jsurg.2025.103501
https://doi.org/10.1016/j.jsurg.2025.103501
https://doi.org/10.1007/s00464-014-3778-1
https://doi.org/10.1007/s00464-014-3778-1
https://doi.org/10.1016/j.ijmedinf.2024.105349
https://doi.org/10.1016/j.ijmedinf.2024.105349
https://doi.org/10.1016/j.ijmedinf.2024.105349
https://doi.org/10.1016/j.ijmedinf.2024.105349
https://doi.org/10.1016/j.patcog.2024.110424
https://doi.org/10.1016/j.patcog.2024.110424
https://doi.org/10.3390/bioengineering11080740
https://doi.org/10.3390/bioengineering11080740
https://doi.org/10.3109/0142159x.2014.970998
https://doi.org/10.3109/0142159x.2014.970998
http://dx.doi.org/10.21608/jbaar.2024.332656.1098
http://dx.doi.org/10.21608/jbaar.2024.332656.1098
http://dx.doi.org/10.1016/j.softx.2024.101666
http://dx.doi.org/10.1016/j.softx.2024.101666
http://dx.doi.org/10.1016/j.softx.2024.101666
http://dx.doi.org/10.1016/j.softx.2024.101666
https://doi.org/10.1016/j.dib.2024.110499
https://doi.org/10.1016/j.dib.2024.110499
http://dx.doi.org/10.53555/jaz.v45iS4.4161
http://dx.doi.org/10.53555/jaz.v45iS4.4161
https://doi.org/10.1097/md.0000000000039250
https://doi.org/10.1097/md.0000000000039250
http://dx.doi.org/10.1029/2023GC011324
http://dx.doi.org/10.1029/2023GC011324
http://dx.doi.org/10.35630/2025/15/1.104
http://dx.doi.org/10.35630/2025/15/1.104
http://127.0.0.1:5500/acrhiv-eiromedica-02-2025.html
http://127.0.0.1:5500/acrhiv-eiromedica-02-2025.html

