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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
No 7 (340) 2023

Hasanov N.H, Istomin А.G, Istomin D.А. 
MATHEMATICAL JUSTIFICATION OF THE CHOICE OF RODS FOR EXTERNAL FIXATION DEVICES FOR POLYSTRUCTURAL 
PELVIC INJURIES……..………………………………..…………….……...……......................................................…………………………6-13

B. Todorova, I. Bitoska, A. Muca, O.Georgieva Janev, T. Milenkovik. 
A RARE CASE OF A PATIENT WITH HYPERTHYROIDISM AFTER HYPOTHYROIDISM…………….................................…………14-16

Satyaapir Sahu, Shabir Ahmad Shah, Supriti, Apurva Kumar R Joshi, Devanshu Patel J, Asha Yadav. 
THE GUT-BRAIN AXIS: IMPLICATIONS FOR NEUROLOGICAL DISORDERS, MENTAL HEALTH, AND IMMUNE FUNCTION..17-24

Sara Mohammed Oudah Al-Saedi, Israa Hussein Hamzah. 
THE ROLE GENE EXPRESSION OF PD-1 AND PD-L1 IN NEWELY DIAGNOSED AND TREATED PATIENTS WITH ACUTE 
MYELOID LEUKEMIA…………........................................……………………………………………………………………………………25-29

Stepanyan L, Lalayan G, Avetisyan A. 
AN INVESTIGATION OF PSYCHOLOGICAL AND PHYSIOLOGICAL FACTORS AFFECTING PERFORMANCE IN ADOLESCENT 
JUDOKAS……………………………………………………...........................................……………………………………………………..30-36

Takuma Hayashi, Nobuo Yaegashi, Ikuo Konishi. 
EFFECT OF RBD MUTATIONS IN SPIKE GLYCOPROTEIN OF SARS-COV-2 ON NEUTRALIZING IGG 
AFFINITY……………………………………………………………………………………………………………………………...……..…37-46

Yahya Qasem Mohammed Taher, Muna Muneer Ahmed, Hakki Mohammed Majdal. 
A CLINICO-EPIDEMIOLOGICAL STUDY OF MULTIPLE SCLEROSIS IN MOSUL CITY, IRAQ………….................................……..47-52

Simona Kordeva, Georgi Tchernev. 
THIN MELANOMA ARISING IN NEVUS SPILUS: DERMATOSURGICAL APPROACH WITH FAVOURABLE OUTCOME…….….53-55

Buthaina H. Al-Sabawi, H. S. Sadoon. 
HISTOCHEMICAL CHANGES OF THE PULMONARY HYDATID CYSTS IN SHEEP INFECTED WITH CYSTIC 
ECHINOCOCCOSIS………………………………………………………………………………………………..............…………………..56-60

Rocco De Vitis, Marco Passiatore, Vitale Cilli, Massimo Apicella, Giuseppe Taccardo. 
SARS-COV-2 INFECTION AND INVOLVEMENT OF PERIPHERAL NERVOUS SYSTEM: A CASE SERIES OF CARPAL TUNNEL 
SYNDROME AGGRAVATION OR NEW ONSET WITH COVID-19 DISEASE AND A REVIEW OF LITERATURE…......................…61-66

L. Dzyak, K. Miziakina. 
NEURAL PROTEINS AS MARKERS FOR DIAGNOSING STRUCTURAL DAMAGE TO BRAIN MATTER IN POST-TRAUMATIC 
NEUROCOGNITIVE DISORDERS………………………………………………………….................................................................………67-70

Hiba M. Al-Khuzaay, Yasir H. Al-Juraisy, Ali H. Alwan. 
PURIFICATION, CHARACTERIZATION, AND IN VITRO ANTITUMOR ACTIVITY OF A NOVEL GLUCAN FROM PHOENIX 
DACTYLIFERA L. FRUITS………………………………………………….....................................................………………………………71-75

Natalia Stepaniuk, Oleh Piniazhko, Olesia Poshyvak, Tetiana Bessarab, Natalia Hudz, Irina Gavriluk. 
MANAGEMENT OF RISKS OF ADVERSE DRUG REACTIONS ACCORDING TO ADR REPORT FORM DATA FROM LVIV REGION 
HEALTHCARE FACILITIES IN 2022…………………………………...................................................................………………………….76-80

Ghazwan M. Radhi, Nihad N. Hilal, Mohammed M. Abdul-Aziz. 
TESTOSTERONE AND SERUM ZINC LEVELS IN MEN WITH BENIGN PROSTATIC HYPERPLASIA.......…………………………..81-86

Zora Khan, Deepthi Krishna, Surya Shekhar Daga, Nitin Kumar Rastogih, Rekha MM, Komal Patel. 
ADVANCEMENTS IN MINIMALLY INVASIVE SURGERY: A COMPREHENSIVE ANALYSIS OF ROBOTIC SURGERY, 
ENDOSCOPIC TECHNIQUES, AND NATURAL ORIFICE TRANSLUMENAL ENDOSCOPIC SURGERY (NOTES)....……………….87-92

Aditi Jane, Manoj Rameshachandra Vyas, Anil Kumar, Anurag Verma, Giresha AS, Devanshu Patel J. 
LIVER FIBROSIS: PATHOPHYSIOLOGY, DIAGNOSIS, AND EMERGING THERAPEUTIC TARGETS FOR A COMMON 
COMPLICATION OF CHRONIC LIVER DISEASES……....................................................………………………………………………..93-100

Dilip Kumar Pati, Abhishek Roy, Mayur Porwal, Beemkumar N, Geetika Patel M, Sunita Bhatt. 
INNOVATIONS IN ARTIFICIAL ORGANS AND TISSUE ENGINEERING: FROM 3D PRINTING TO STEM CELL THERAPY.….101-106

Nada HA. Al-Nuaimi, Saher S. Gasgoos. 
EFFECT OF CHICKEN EGGSHELL PASTE ON ENAMEL SURFACE MICROHARDNESS AND COLOUR CHANGE OF ARTIFICIAL 
CARIOUS LESIONS CREATED ON PERMANENTLY EXTRACTED TEETH…………………………………….....…………………107-112

Ali Sabah Abbas, Hind Taher Jarjees. 
EVALUATION THE EFFECT OF THE ADDITION OF ZIRCONIUM OXIDE AND TITANIUM DIOXIDE NANOPARTICLES ON SHEAR 
BOND STRENGTHS OF ORTHODONTIC ADHESIVE: IN-VITRO STUDY…………………….............................……………………113-121



Marwa H. Abdullah, Sawsan H. Aljubori. 
EVALUATION OF THE EFFECT OF DIFFERENT INTRAORIFICE BARRIER MATERIALS ON CORONAL MICRO LEAKAGE OF 
ENDODONTIC ALLY TREATED TEETH BY USING MICRO-COMPUTED TOMOGRAPHY TECHNOLOGY (A COMPARATIVE IN 
VITRO STUDY)………………………………..................................................................................................................................……….122-130

Makhlynets NP, Prots HB, Ozhogan ZR, Pantus AV, Yatsynovych VI. 
PREVENTIVE PLASTIC OF BUCCAL FRENUM IN СOMPLEX TREATMENT OF PATIENTS WITH ACQUIRED 
MAXILLOMANDIBULAR ANOMALIES…………....................…………………………………………………………………………..131-135

Geetika Patel M, Nidhi, Karan Ramlal Gupta, Manish Kumar Gupta, Sudhir Kumar Gupta, Krupa S. 
THE IMPACT OF CLIMATE CHANGE ON INFECTIOUS DISEASES: A COMPREHENSIVE ANALYSIS OF VECTOR-BORNE 
DISEASES, WATER-BORNE DISEASES, AND PUBLIC HEALTH STRATEGIES………………………………….………………….136-142

Volodymyr Gavrysyuk, Ievgeniia Merenkova, Yaroslav Dziublyk, Galyna Gumeniuk, Mykola Gumeniuk. 
REFRACTORY PULMONARY SARCOIDOSIS: INCIDENCE AFTER TREATMENT WITH METHYLPREDNISOLONE AND/OR 
METHOTREXATE IN PATIENTS WITH NEWLY DIAGNOSED DISEASE………….....……………………………………………….143-147

Tsvetkova M.A, Kovalenko A.Yu. 
ORTHODONTIC TREATMENT ALGORITHM OF PATIENTS WITH A BURDENED DRUG ANAMNESIS. DRUGS THAT REDUCE 
BONE MINERAL DENSITY………………………………………..................................................................…………………………….148-152

Devanshu Patel J, Aparna vikal, Vinay Kumar HK, Aejaz Ahmadh, Krishana Kumar Sharma, Asha K. 
THE MICROBIOME AND METABOLIC DISORDERS: THE LINK BETWEEN THE GUT MICROBIOTA AND METABOLIC 
SYNDROME………………………………………………………………......................................………………………………………..153-158

Liubov Kobak, Orest Abrahamovych, Uliana Abrahamovych, Andriy Maksymuk, Ruslana Ivanochko. 
DIAGNOSTIC VALUE OF LABORATORY MARKERS OF SYNTROPIC LESIONS OF THE CIRCULATORY SYSTEM ORGANS IN 
PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS……………..............................................................................…………….159-164

Sriniwas Vishnu Yadkikar, Komal Patel, Renuka Jyothi R, Richard Swami, Syam Bhargavan, Sandeep Bishnoi. 
INNOVATIONS IN ORTHOPEDIC SURGERY: MINIMALLY INVASIVE TECHNIQUES FOR JOINT REPLACEMENT AND 
REPAIR…………………………………………………………………............................................................…………………………….165-169

Kordeva S, Tchernev G, Ivanov L, Broshtilova V. 
ʺTHE DANGEROUS BRASSIEREʺ AND THE NEVUS ASSOCIATED POLYPOID MELANOMA: CONNECTION SEEMS 
PLAUSIBLE?....................................................................................................................................................................................................170-175

Kavyn Vasyl. 
COMPARISON OF THE RESULTS OF STUDYING BY THE STUDENTS OF THE “CLINICAL ANATOMY AND OPERATIVE 
SURGERY” MODULE WITH DIFFERENT FORMS OF THE EDUCATIONAL FORMS OF THE EDUCATIONAL PROCESS IN 
CONDTIONS OF SOCIAL SHOCKS IN UKRAINE…….........................................................................................……………………….176-179

N.P. Voloshina, V.V. Vasilovsky, T.V. Negreba, V.M. Kirzhner, I.K. Voloshyn-Haponov. 
THE RELATIONSHIP BETWEEN THE DURATION OF REMISSIONS AFTER THE ONSET, THE SEVERITY OF THE RELAPSES 
AGAINST THE BACKGROUND OF DIFFERENT DURATION OF THE RELAPSING STAGE AND THE NATURE OF THE PROGNOSIS 
IN SECONDARY-PROGRESSIVE MULTIPLE SCLEROSIS…………………………………….........................………………………..180-184

Phool Chandra, Natwar lal Vyas, Geetika Patel M, Malathi H, Radhika, Vinay Kumar HK. 
CARDIAC REHABILITATION: IMPROVING OUTCOMES FOR PATIENTS WITH HEART DISEASE….…………………………..185-190

N.V. Avramenko, G.V. Bachurin, Yu.S. Kolomoets, O.A. Nikiforov. 
REPRESENTATION OF KIDNEY DAMAGE AT THE MOLECULAR LEVEL IN PATIENTS WITH UROLITHIASIS BASED ON THE 
STUDY OF ENZYMATIC TEST INDICATORS………………………........................................................………………………………191-197

Teremetskyi VI, Rusnak LM, Avramova OYe, Gorbenko AS, Kyrychenko TS. 
CORRELATION BETWEEN THE RIGHT TO HEALTH CARE AND THE RIGHT TO HOUSING WITHIN MEDICAL AND LAW-
ENFORCEMENT PRACTICE IN TERMS OF THE COVID-19 PANDEMIC…………………………………………………….………..198-204

Dilip Kumar Pati, Piyush Mittal, Arvind Verma, Devanshu Patel J, Asha. K, Kanika Pundir. 
PSORIASIS PATHOGENESIS: INSIGHTS FROM TRANSCRIPTOMICS AND PROTEOMICS STUDIES OF KERATINOCYTES....205-211

Garashchenko O.O., Konovalenko V.F. 
ANALYSIS OF PLASMA MIRNA-497 LEVELS IN THE BLOOD OF PATIENTS WITH BREAST CANCER……….......……………212-216

Geetika Patel M, Varshini B, Anju Mandal, Deepthi Krishna, Vaibhav Rastogi, Madhumati Varma. 
THE ROLE OF GENETICS IN DISEASE DIAGNOSIS AND TREATMENT MITOCHONDRIAL RESPIRATORY CHAIN 
DYSREGULATION IN GENOMIC MEDICINE……………………………………………………........................................…………….217-226

Kordeva S, Broshtilova V, Batashki I, Tchernev G. 
BULGARIAN PATIENT WITH ATROPHODERMA OF PASINI AND PIERINI-DESCRIPTION OF A CASE AND SHORT 
UPDATE…………………………………………………………………………………………………………….........................………..227-231



Shypunov V.G, Strafun S.S, Borzykh А.V, Borzykh N.А, Zahovenko M.A. 
PECULIARITIES OF USING A NEUROVASCULARIZED FLAP ON THE SURAL ARTERY IN PLASTIC SURGERY OF GUNSHOT 
DEFECTS ON THE FOOT AND LOWER LEG………………………….....................................................………………………………232-236

Igor Morar, Oleksandr Ivashchuk, Sergiy Ivashchuk, Volodymyr Bodiaka, Alona Antoniv. 
MICROBIOLOGICAL FEATURES OF A LAPAROTOMY WOUND COMPLICATED BY POSTOPERATIVE EVENTRATION AGAINST 
THE BACKGROUND OF AN ONCOLOGICAL PROCESS……………….................................................................................…………237-242

Vadim V. Klimontov, Kamilla R. Mavlianova, Jilia F. Semenova, Nikolay B. Orlov. 
CIRCULATING PEPTIDES OF THE TNF SUPERFAMILY AND TNF RECEPTOR SUPERFAMILY IN SUBJECTS WITH TYPE 1 
DIABETES: RELATIONSHIPS WITH CLINICAL AND METABOLIC PARAMETERS……………………………......……………….243-248

Rurua Magda, Sanikidze Tamar, Machvariani Ketevan, Pachkoria Elene, Ormotsadze Giorge, Intskirveli Nino, Mikadze Ia, Didbaridze Tamar, 
Ratiani Levan. 
CORRELATIVE ASSOCIATION OF OXYGENATION AND SEPSIS PANELS WITH THE USE OF ACE2 INHIBITORS AND WITHOUT 
IT IN THE CONDITIONS OF SEPTIC SHOCK IN COVID-19-INFECTED AND NON-INFECTED PATIENTS (COHORT STUDY)
…………………………………………………….................................................................................................……….......……...………249-253

Vladyslava Kachkovska. 
ASSOCIATION BETWEEN GLN27GLU POLYMORPHISM IN THE Β2 ADRENERGIC RECEPTOR GENE AND OBESITY RISK IN 
PATIENTS WITH EARLY-ONSET AND LATE-ONSET BRONCHIAL ASTHMA……………………………….......…………………254-258

Lazarenko H.O, Lazarenko O.M, Shaprinskyi V.V, Semenenko N.V. 
INFLUENCE OF VASCULAR STENT SURFACE TREATMENT WITH AN ADAPTIVE COMPOSITION (ADC) FOR IMPROVING ITS 
BIOCOMPATIBILITY AND RESTENOSIS PREVENTION…………………….........................................................................…………259-263

Duve K.V. 
THE PREVALENCE OF C3953T IL1Β GENE AND G308A TNFΑ GENE POLYMORPHIC VARIANTS IN THE PATIENTS WITH 
DIFFERENT TYPES OF ENCEPHALOPATHIES……………………………............................................................……………………..264-269

Levandovskyi R, Belikova N, Belikov O, Sorokchan M, Roschuk O. 
EVALUATION OF THE CLINICAL CONDITION OF THE ORAL CAVITY BEFORE ADHESIVE SPLINTING OF MOVABLE TEE
TH………………………………………………………………………………....................................…………………………………….270-274

Bakhtiyarov Kamil Rafaelevich, Ivantsova Margarita Vladimirovna, Kukes Ilya Vladimirovich, Ignatko Irina Vladimirovna, Glagovsky Pavel 
Borisovich. 
METABOLOMIC MARKERS OF ENDOMETRIOSIS: PROSPECTS…………………………………..............................……………….275-279

Jain SK, Komal Patel, Kavina Ganapathy, Firoz Khan, Satyaapir Sahu, Ashok Kumar Singh. 
LAPAROSCOPIC APPROACH TO A GIANT RUPTURED SPLENIC CYST: A CHALLENGING CASE REPORT….....…………….280-283

ManojRameshachandra Vyas, Phool Chandra, Rachit Jain, Devanshu Patel J, Manashree Avinash Mane, Shaily. 
CLINICAL AND OBJECTIVE TEST CHARACTERISTICS OF VESTIBULAR MIGRAINE: IMPLICATIONS FOR DIAGNOSIS AND 
MANAGEMENT…………………………....................................................………………………………………………………………..284-289

Vipin Kumar, Rakesh Ashokrao Bhongade, Vipin Kumar, Praveen Mathur, Komal Patel, Renuka Jyothi R. 
POSTCHOLECYSTECTOMY SYNDROME: UNDERSTANDING THE CAUSES AND DEVELOPING TREATMENT STRATEGIES FOR 
PERSISTENT BILIARY SYMPTOMS AFTER GALLBLADDER REMOVAL………………………......………………………………290-296

Georgi Tchernev. 
LOSS OF EFFICACY OF ADALIMUMAB IN HIDRADENITIS SUPPURATIVA: FOCUS ON ALTERNATIVES…...……………….297-300



GEORGIAN MEDICAL NEWS
No 7 (340) 2023

© GMN 87

ADVANCEMENTS IN MINIMALLY INVASIVE SURGERY: A COMPREHENSIVE 
ANALYSIS OF ROBOTIC SURGERY, ENDOSCOPIC TECHNIQUES, AND NATURAL 

ORIFICE TRANSLUMENAL ENDOSCOPIC SURGERY (NOTES)
Zora Khan1, Deepthi Krishna2, Surya Shekhar Daga3, Nitin Kumar Rastogih4, Rekha MM5, Komal Patel6.

1Tutor, Department of Nursing, IIMT University, Meerut, Uttar Pradesh, India.
2Associate Professor, Department of Ayurveda, Sanskrit University, Mathura, Uttar Pradesh, India.

3Professor, Department of Forensic Science, Vivekananda Global University, Jaipur, India.
4Associate Professor, Department of General Surgery, TeerthankerMahaveer University, Moradabad, Uttar Pradesh, India.

5Assistant Professor, Department of Chemistry & Biochemistry, School of Sciences, JAIN (Deemed-to-be University), Karnataka, India.
6Consultant, Department of Gynaecology, Parul University, PO Limda, Tal.Waghodia, District Vadodara, Gujarat, India.

Abstract.
The term "Natural Orifice Transluminal Endoscopic Surgery" 

(NOTES) defines a surgical approach that leverages the body's 
natural orifices to access the abdominal cavity, presenting 
a patient-centric perspective by highlighting its potential to 
eliminate abdominal wall aggression, mitigate postoperative 
discomfort, and offer benefits comparable to laparoscopic 
surgery. This comprehensive paper aims to not only review 
the existing landscape of NOTES techniques but also to 
propose advancements in flexible tools augmenting established 
endoscopic platforms, while also exploring the revolutionary 
concept of robotic structures grounded in micromechatronics 
and communication technologies. The thorough analysis 
encompasses the assessment of advantages and limitations 
associated with flexible devices and robotic platforms, 
coupled with an in-depth evaluation of the current array of 
devices used in NOTES, informed by pertinent literature. 
The authors' comprehensive approach entails scrutinizing 
technological breakthroughs and offering viable solutions, 
fostering a comprehensive understanding. Furthermore, the 
study encompasses an exhaustive evaluation and juxtaposition 
of state-of-the-art NOTES devices, supplemented by a nuanced 
discourse on the merits and demerits of flexible devices and 
robotic platforms, with a focused emphasis on their inherent 
strengths and weaknesses. Within this context, the discourse 
extends to strategic suggestions aimed at refining extant designs 
and cultivating robust, dependable autonomous robotic platforms 
purpose-built for NOTES. This narrative encapsulates the 
multifaceted exploration of benefits, challenges, and potential 
remedies directed towards enhancing prevailing designs and 
forging a dependable foundation for the future of NOTES.

Key words. Laparoscopic surgery, flexible devices, natural 
orifice transluminal endoscopic surgery (notes), robotic.
Introduction.

Robotic surgery, natural orifice transluminal endoscopic 
surgery (NOTES), and endoscopic procedures have all 
revolutionised the minimally invasive surgery industry. 
Because of their potential to improve patient outcomes and 
surgical accuracy, these cutting-edge surgical procedures 
have attracted a lot of attention and become very popular [1]. 
Robotic systems are used in surgery to help surgeons carry 
out difficult procedures with greater dexterity and accuracy. 
The surgeons have more control and flexibility because to the 

robotic platforms, enabling complex manoeuvres and better 
visualization. Many surgical specialities, including urology, 
gynaecology, and general surgery, have adopted the technology 
[2]. On one hand, endoscopic methods use specialised tools 
and cameras to view and access the interior organs through tiny 
incisions. These methods have greatly decreased the necessity 
for open procedures, which has decreased trauma, sped up 
healing periods, and increased patient comfort. Surgery for the 
gastrointestinal, respiratory, and urinary systems frequently 
employs endoscopic techniques [3]. A NOTES surgical 
procedure, which is minimally invasive, combines therapeutic 
endoscopy with laparoscopy. By reaching the internal organs 
via natural orifices like the anus, vagina, or mouth, it strives 
to accomplish "scarless" surgery by obviating the necessity for 
exterior incisions. This cutting-edge method lessens the extent 
of the treatment and may provide advantages including reduced 
postoperative pain, a quicker recovery, and better cosmetic 
results has shown in figure 1.

A relatively recent technique called NOTES expands on 
minimally invasive surgery by entering the cavity in the abdomen 
through bodily passages like the vagina, mouth, or anus.  NOTES 
strives to further minimise surgical stress, lessen postoperative 
discomfort, and improve cosmetic outcomes by doing away 
with the necessity for external incisions. In the NOTES, the 
vagina, mouth, urethra or anus, were used as natural orifices 
to access the abdomen cavity. minimally invasive surgical 
technique. Once a viscus, such as the bladder, colon, stomach, 
or vagina, has been punctured, the peritoneal cavity can be 
reached using a flexible endoscope. The surgical procedure was 
subsequently performed using standard endoscopic instruments 
through the endoscope's working channels. When compared 
to conventional laparoscopic surgery, NOTES offers benefits 
like better cosmetic outcomes, fewer anesthesia requirements, 
less discomfort, a speedier recovery, and a decreased incidence 
of wound-related issues [4]. After laparoscopy, NOTES was 
regarded as a possible major paradigm change in surgery. 
However, because it was still in its infancy, safety was still a 
major worry. The creation of suitable surgical equipment was 
essential for its effectiveness, as are ongoing clinical practice 
and assessment [5].

The article [6] described a robotic vaginal natural orifice 
transluminal endoscopic surgery (RvNOTES) using the 
humanoid-shaped Hominis Surgical device, a robot-assisted 
device. The first RvNOTES bilateral salpingo-oophorectomy 
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(BSO) with the Hominis system was the main topic of the 
article, which highlights its benefits and potential as a different 
surgical strategy. The study emphasizes possible improvements 
in surgical precision by highlighting enhanced dexterity 
of Continuous robotics for cooperative natural aperture 
transluminal endoscopy with two manipulators. Despite its 
advantages, vaginal surgery was still not the accepted method 
of treatment. The article [7] was to compare traditional 
vNOTES surgery to robot-assisted transvaginal natural aperture 
transluminal surgical procedure surgery in order to determine 
its safety and viability. The emphasis was on comparing the 
potential benefits and results of R-vNOTES to the traditional 
T-vNOTES technique with regard to safety and viability. The 
study's findings, which demonstrate the viability of robotic aid in 
gynecological surgeries, include that robot-assisted transvaginal 
NOTES excision exhibits equivalent surgical outcomes as 
conventional transvaginal NOTES. In the article [8] used the 
Hominis surgical system to execute the first 30 robot vaginal 
natural orifice transluminal endoscopic surgery (RvNOTES) 
hysterectomies, which are detailed in the article. The conclusion 
is that benign gynecological problems can be successfully treated 
using robotic vaginal native orifice transluminal endoscopic 
hysterectomy. Evaluation of the viability and security of the 
unique robot-assisted method for RvNOTES operations was 
the main objective. The analysis and improvement of a novel 
collaborative use of two manipulators agility of continuum 
robot in cooperative environment are the main objectives of the 
article. They demonstrated possible improvements in surgical 
precision by demonstrating that collaborating dual-manipulator 
space improves the dexterity for natural opening surgery using 
transluminal endoscopes and ongoing robotics [9]. 

The dexterity function was evaluated using the low-Difference 
Jacobian matrix of a kinematic model. A unique adaptable 
parameters grey wolf coupled cuckoo optimization technique, 
which provides greater accuracy and faster convergence, 
was suggested to be used to optimize the objective function. 
According to experimental findings, the continuum robot has 
improved dexterity. The article [10] emphasized the features 
and benefits of vNOTES-H, emphasizing the need to explain 
its advantages and remove any obstacles to adoption in 
order to encourage its wider use. Due to its benefits, vaginal 
natural orifice transluminal endoscopic surgery hysterectomy 
(vNOTES-H) has several advantages, such as persistent 
visual guiding and the absence of abdominal skin incisions. 
was becoming more and more common. Due to particular 
equipment and expertise requirements, its introduction has been 
delayed in several Japanese regional core hospitals. The study 

concludes that the vNOTES hysterectomy has some advantages 
over the total laparoscopic hysterectomy. For patients with 
small uteruses, suggesting promising based on a retrospective 
examination, future possibilities at a central institution in the 
region. In the work [11] introduced the robotic natural orifice 
transluminal endoscopic surgery (NOTES), a revolutionary 
surgical approach for hysterectomy. The surgery promises to be 
gas-free and scar-free, with possible advantages for improved 
cosmetic results and decreased postoperative discomfort. The 
study concludes that robotic NOTES, the surgical procedure 
known as a hysterectomy leaves no scars and uses no gas, 
highlighting its potential advantages. 

The research [12] compared traditional vNOTES (T-vNOTES) 
hysterectomy to robotically aided R-vNOTES surgery in 
order to determine its safety and viability. The evaluation of 
R-vNOTES's prospective benefits and results in comparison to 
the traditional T-vNOTES approach was the main objective. 
The study concludes that comparing surgical outcomes 
between robotic-assisted and traditional transvaginal natural 
orifice transluminal endoscopic surgery for hysterectomy 
highlights valuable insights in gynecological procedures. 
The study [13] examined the viability of carrying out robotic 
NOTES gynaecological procedures using a miniature single-
site surgical robotic system. A real porcine animal model was 
used for the evaluation. The advantages of using robotic surgery 
include less trauma, quicker recovery, and higher patient 
satisfaction. However, the existing robotic systems utilized in 
NOTES gynaecology have drawbacks, such as arm collisions, 
countertraction difficulties, restricted area within the constrained 
pelvic anatomy, and limited tool dexterity. They indicated the 
successful implementation of robotic NOTES for using a pig 
model, hysterectomy and salpingo-oophorectomy, highlighting 
its feasibility and potential applicability.

For the surgical management of deeply infiltrating 
endometriosis (DIE), robotically assisted transvaginal NOTES 
must be performed in a safe manner, the study [14] shows 
the step-by-step procedures. The emphasis was on giving a 
thorough overview of the steps that make up the approach's 
procedural process. The study concludes that robotic vNOTES is 
a viable approach for resecting deeply infiltrated endometriosis 
involving parametrial and bowel tissues, demonstrating 
potential in gynecological procedures. In the research [15] 
utilized endoscopy and surgery. Robotics' potential applications 
are anticipated to increase with the adoption of therapeutic 
endoscopy. Artificial intelligence (AI) has many uses in 
endoscopic and surgical operations, including the detection, 
diagnosis, procedural support, identification of the dissection 

Figure 1. Invasive surgery.
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plane, and prognosis of adverse events. By enhancing depth 
perception, 3D imaging improves both the optical and technical 
components of these treatments. The study's findings suggest 
that integrating AI, three-dimensional imagery, and NOTES 
will advance robotic endoscopy and help to shape the future 
of novel gastrointestinal procedures. The study [16] intended 
to demonstrate the viability of RV-NOTES sacrocolpopexy 
using intraabdominal suturing and knot-tying. The emphasis 
was on demonstrating straightforward surgical methods for 
these treatments. The study concludes that the combination of 
a robotic platform in vNOTES for sacrocolpopexy introduces 
a novel surgical technique with potential implications for 
urological procedures. 

The study [17] examined the potential effects on sexual function 
of a surgical procedure that involves removing the kidney from 
the vagina. The Golombok-Rust Inventory of Sexual Satisfaction 
(GRISS) questionnaire was used by the authors to assess post-
surgical sexual function. The results show comparable overall 
GRISS scores before and after surgery, indicating no substantial 
changes in sexual satisfaction. The study concludes that the 
current landscape of experimental applications of NOTES in 
gynecological surgery highlights its evolving role and potential 
advancements. In the study [18], a unique master manipulation 
with a hybrid parallel/serial architecture was introduced. It 
has advantages including increased stiffness and precision, a 
sizable workspace, a low dampening ratio, and simple force 
feedback implementation. The instrument has three degrees of 
freedom (DoFs), two rotational forms, and dedicated driving 
units for each DoF. It has active and passive modes, enabling 
feedback from forces in all three degrees of freedom. The 
paper concludes by presenting robot-assisted NOTES, a new 
master manipulator with force feedback has been developed, 
showcasing advancements in haptic technology for enhanced 
surgical control.  

The study [19] on vaginal NOTES (vNOTES) experiences 
and outcomes in gynecologic surgery and focused on the new 
technique of NOTES. It tries to offer a thorough analysis of the 
corpus of research that is currently available in the area. The 
study [20] seeks to demonstrate the step-by-step procedures 
for effective application of the robotic-assisted high uterosacral 
ligament suspension. The treatment of prolapsed pelvic organs, 
either alongside or without uterine preservation, was the main 
focus. The review concludes that vNOTES finds diverse 
applications in gynecologic surgery, highlighting its expanding 
role and potential benefits.

This study looks at the most recent developments in 
instruments made for NOTES in an effort to close the current 
gap. Both flexible endoscope prototypes and machine learning 
robotic platforms are the focus. This study seeks to increase 
our knowledge of and ability to use NOTES techniques by 
examining machine learning tools.
Materials and Methods.

The authors of this publication provide research of the most 
cutting-edge tools currently employed in NOTES. They 
emphasise how the minimally invasive character of NOTES, 
which reduces abdominal wall aggressiveness and promises 
lower postoperative pain, makes it appealing to patients. They 

do, however, agree that limited access and outdated technology 
present difficulties for surgeons doing NOTES. To assure the 
security and repeatability of this novel surgical strategy, the 
authors stress the need for equipment revision. They cover two 
major groups of instrumental advancements: flexible devices 
based on enhanced endoscopic platform and robotic platforms 
that make use of communications and micromechatronics 
technologies. In order to create reliable and stable robotic 
systems for NOTES, the benefits, drawbacks, and possibilities 
for every category are discussed.
Endoscopic Flexible Platforms

Flexible endoscopes, which typically measure 70 to 180 mm 
in length and 10mm in diameter are often used instruments 
in minimally invasive surgery. The "HARP" robot, which is 
300mm in length and 12mm diameter, is designed to resemble 
a snake. It is made up of rigid cylindrical inner and outer snakes 
joined by spherical joints. By altering the cables, the robot may 
be either stiff or flexible, much like Shape Lock technology. 
Early tests on pigs have successfully replaced the inner snake 
with colonoscope forceps, locked the outside snake, and 
reached the target. For teleoperated endoluminal surgery, two 
versions of the ViaCath systems have also been created; the 
second-generation device has dimensions of 120cm in length 
and 7.2mm in diameter. It offers nine degrees of freedom and 
has been tested for mechanical properties. Though, Further 
testing with phantoms and animal models is necessary.

Figure 2 shows the Transport, a 16mm entry instrument 
utilized for medical procedures. It has four substantial working 
channels, including one for a typical 6mm endoscopy and 3 
others for large-diameter instruments. Shape Lock is a style 
used by the Transport device that enables independent guiding 
of the tip, that may then be secured into place once it's reached 
the operational site. Stronger and more flexible surgical 
instruments can pass through the device's big 4mm and 6mm 
channels. In order to carry out surgical procedures, flexible 
endoscope platforms for NOTES need to be more strong and 
stiff. Therapeutic endoscopes used in prototypes are frequently 
altered by the addition of more channels and larger ones. A 
16mm access device with four sizable working channels, 
the Transport multilumen operating platform was created in 
association with USGI Medical. Since it makes use of the Shape 
Lock architecture, the tip can be independently guided before 
locking into place. Besides three additional channels for large-

Figure 2. Shape-lock Transport endoscope.
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diameter instruments, the platform has a normal 6mm endoscope 
channel. Stronger and more flexible surgical tools can be used 
thanks to the broad channels, which can produce up to 0.89 kg 
of force at the tip and 0.1 kg of force when applying pressure.
Growth of the Robotic surgery

Although it is still in the early phases of development, 
instrumentation for NOTES techniques is essential for the 
general adoption of NOTES. Robotic technology holds 
potential for enabling the development of more nimble and 
precise tools, enabling procedures that are not practical with 
traditional minimally invasive techniques. Recent years have 
witnessed the rise of fresh concepts for miniature/modular 
robots to tackle the drawbacks of conventional medical robots, 
such as their bulkiness, high cost, constrained field of view, and 
uncomfortable operation. These machine learning platforms 
provide prospective remedies for NOTES and laparoscopic 
surgeries. An overview of the developments in various robotic 
systems is provided in this section. 
Robot Imager

Using an imaging robot during a medical treatment can help 
by giving visual feedback. The endoscope with a wireless 
capsule has become a recognized method for inspecting the 
gastrointestinal tract over the last ten years. The 11 mm by 26 
mm capsule that houses the imaging robot also has lighting, 
imaging, communication modules, and button batteries. After 
being ingested, the capsule can wirelessly transmit images to an 
Information from an outside recorder while it passes naturally 
through the digestive tract via peristalsis. Medical microrobotics 
have been designed and developed with inspiration from 
capsules' ingestibility and technological breakthroughs. These 
capsules, which feature directing or actuating mechanisms, 
offer a great deal of potential to help with surgical procedures.

This study describes the creation of a camera-equipped robot 
with a 75mm length and 12mm diameter. Two independently 
moving wheels on the robot, powered with 6mm DC motors, 
enable forward, backward, and rotating actions. For the purpose 
of preventing counterrotation, a tail is used. Between the wheels 
is a variable-focus image sensor that will provide visual input as 
the robot moves. The robot was put to the test in a pig modelling 
test, where it was injected into the abdomen via a transgastric 
incision, explored the abdominal cavity, and then recovered via the 
oesophagus using a conventional upper endoscope. Global flexible 
endoscope market for2021 and 2030 plot is shown in figure 3.
Operative and Cooperative Robot

The dimension of the anatomical orifices restricts the insertion 
of surgical instruments in minimally invasive procedures like 
NOTES. One solution to this problem is to employ many 
microrobots for cooperative activities, with each microrobot in 
charge of a distinct task. Noninvasive triangulation and retraction 
can be accomplished inside the abdomen by attaching tweezers 
and retractors to tiny inside magnets and controlling them with 
an enormous extracorporeal magnet. This method enables small 
and straightforward robot structures. Because the gadgets may 
be easily moved, the system can also be reconfigured.

The MAGS (Magnetic Anchoring and Guidance System) 
consists of a curvaceously driven arm with a robot with a 

cauterising hook, two passive tissue retractors, and an internal 
camera system. Three degrees of freedom are available on 
the 158mm-long robotic arm. The first joint has a maximum 
range of motion of 50 degrees, the second joint a maximum 
range of motion of 45 degrees. As they have an opportunity to 
improve the NOTES technique and address issues with flexible 
platforms, the study's findings promote the further development 
of magnetic devices for use in humans.

The monocular scope features a multibending portion which 
allows it to be locked into place while being placed near to the target 
area. It has two moveable 3.8mm sensor channels, one of which 
may swing horizontally and the other up and down. As shown in 
Figure 4, these channels offer a decent simulation of triangulation. 
During the procedure, both instruments can be controlled via a 
lever and a knob that are situated close to the R-scope's angulation 
control knobs. The knob and lever can be locked into the desired 
positions once they have been chosen for stability.
Self-Building Robot

With the development of Bluetooth programmable robotics 
for endoluminal treatments, reconfigurable robots originally 

Figure 3. Global flexible endoscope market for2021 and 2030.

Figure 4. The R-scope (Olympus Medical Systems).
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designed for exploration and surveillance have found use in 
surgery. These robots are assembled, configured, and used 
surgically under the guidance of a surgeon using an external 
controller. The centre module, structure modules, and functional 
modules of modular robots allow for a variety of topologies 
inside the abdominal cavity. The robots can either keep their 
shape after the procedure or separate into separate pieces for 
simple insertion into the body. Self-assembly technology 
decreases module size and makes it possible to add or remove 
intervention functions while the procedure is being performed. 
The disassembly procedure is where the difficulties lay, though. 
While a magnetic anchoring surface limits some module 
movements during disassembly, magnetic attraction makes 
assembly easier. The research offers ideas for future uses despite 
its limits in 2D operation and 1mm module dimensions, albeit 
it might not be appropriate for surgical use. Global surgical 
robots market variation for various categories shown in Figure 
5. When compared with the others, general surgery in robotics 
were higher.
Limitations.

Robotic technique offers various benefits for surgical 
procedures like NOTES when compared to flexible endoscopes. 
It offers a solid and secure platform, enhances geometry and 
ergonomics, and permits the use of several surgical instruments. 
Individual functioning robots' structures can be made simpler 
and can be made smaller to fit via a single port thanks to the 
flexible and cooperative architecture. Microrobots are effective 
at helping with additional work support and visualization, 
according to experimental assessments. But at the moment, in 
vivo robots are still being tested in non-survival animals and are 
not yet developed enough for clinical application. Although this 
strategy has promise, more technology advancement is required 
to overcome present restrictions and guarantee simplicity of use 
and security in the long run. 

In the framework of NOTES, robot technology has a 
number of drawbacks. Widespread acceptance is hampered 

by the intricacy of the procedure and the steep learning curve 
required of the surgeons, as well as by the high initial price and 
continuing maintenance expenditures. Limited haptic feedback 
makes it difficult to remote control capabilities, and measure 
tissue raise latency issues. Robotic system manoeuvrability and 
efficiency in confined environments are impacted by their size 
and configuration. Challenges include a shortage of sensory 
perception, vulnerability to technical issues, and incompatibility 
with specific processes. The lack of complete tactile feedback 
and restricted access to anatomical regions, along with other 
legal, moral, and integration difficulties, further limit their 
application. To fully utilize the capabilities of robotic platforms 
in NOTES, it was essential to address these constraints through 
research and development.
Conclusions.

The NOTES has the capacity to bring about yet another 
significant paradigm shift in surgery, comparable to the influence 
of laparoscopic operations during the past three decades. 
Clinical and engineering restrictions need to be resolved before 
widespread usage, though. Creation of new operating platforms 
with a focus on NOTES is a crucial demand. However, these 
have limits in terms of transvaginal procedures, rigidity, and 
meeting the needs of geometry and retraction. Recent studies 
have used modified flexible endoscopes or standard laparoscopic 
instruments. The creation of novel instruments, notably in the 
realm of robotics, offers hope for overcoming these constraints. 
Pilot experiments have shown that using operating and image 
microrobots for task support is feasible. It is necessary to conduct 
more research, including assessments of animal survival models 
and, eventually, assessments of both safety and effectiveness in 
humans. Future NOTES techniques are projected to develop and 
gain widespread acceptance because to developments in robotics.
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