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Abstract 

 
This paper will analyze the problem of using artificial intelligence (AI) in robotic-assisted 

surgery in urogynecology. This subject is concerned with ways on how it can make surgeries 

more accurate, be of less time, and better results of the said surgeries. It was a mixed- 

methods experiment study in which a total of 120 patients were receiving minimally 

invasive procedures to treat pelvic organ prolapse and have urine incontinence. They were 

randomly divided into two groups: one of them had routine robotic surgery and another one 

had AI-aided robotic surgery. Those helped by AI achieved a substantial reduction in 

crucial indicators, including an abridged mean operative time (down 18 percent), reduced 

blood loss at the course of the surgery (down 21 percent), reduced complication rates (12 

percent compared to 25 percent), and shorter postoperative hospital stays (an average span 

of 1.3 days). The nerve-sparing and right placement of sutures were more accurate, too, 

with the help of A-enhanced visualizations in real-time. In surgical teams, qualitative data 

indicated that AI brought about increased confidence, facilitated the working process, and 

assisted to be more oriented to the surrounding environment. But there were questions also 

as to how easy would it be to interpret AI and how quickly would it take to respond. We 

could make accurate surgical outcome predictions, with an AUC of 0.91, by utilizing the 

deep learning algorithms in pre-operative predictive modeling. This indicates the 

confidence of AI in decision-making in an operation. One possible solution is to employ 

AI in the field of robotic surgeries to enhance the shortcomings of the current state of 

minimal invasive surgeries, particularly in complex cases in pelvic surgeries. This research 

is the foundation of ensuring that AI is implemented in the clinical surgical environment. It 

emphasizes the necessity of consistent enhancement of algorithms, training of surgeons, and 

development of moral constructs to help working with machines in the operation room. 

Keywords: Ai-Assisted Surgery, Robotic Urogynecology, Surgical Outcomes, Machine 

Learning, Precision Medicine, Intraoperative Decision-Making. 
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INTRODUCTION 

 

Robotic surgery has made the headway in 

urogynecology as it provides more accuracy and 

control to doctors. The advantage is that these 

sealed blood vessels are easier to detect during 

surgery and can be used in small areas to perform 

precise dissection and suturing of a tissue (Lomanto 

et al., 2024). Robotic surgery is more approachable, 

visible and performable than traditional 

laparoscopic surgery, as it has a larger degree of 

mobility and precision, particularly where 

awkwardness arises (Erözkan & Gorgun, 2023). 

Robbotic surgery has now entered into the 

mainstream of surgical care through the 

advancements being made in computer processing, 

mechanics, optics, and the haptic sense. It can also 

improve medical care at any given time (Probst, 

2023). Having the combination of AI with robotic 

technologies helps to achieve even better surgical 

outcomes as it makes them safer, more precise, and 

patient-personalized  (Wah,  2025). This 

incorporation makes their activities less intrusive 

and enhances their outcomes and health care staff 

safer (Mehta et al., 2022; Vento et al., 2024). The 

art of artificial intelligence (AI) enhances prior 

surgery planning, real-time direction during surgery, 

and post-operation outcomes in robot-assisted 

surgery (Mizna et al., 2025). AI integration will 

introduce a new way of achieving things, fewer 

errors, less time, and improved surgical results (Gao 

et al., 2023). The significance of AI in robotic 

surgery is evolving at a fast rate because 

autonomous robotic systems are becoming more and 

more efficient (Colan et al., 2025). Its application is 

transforming the teaching of surgery strategies 

because students receive personalised feedback and 

assessment in a simulation (Park et al., 2022). 

Artificial  intelligence  is  enhancing  surgical 

simulations by providing bespoke feedback to users 

as well as immersive user experiences that allow the 

user to visualize how the body functions (Mir et al., 

2023; Park et al., 2022). With improved healthcare, 

one is able to get good healthcare at a time when 

they need it due to the existence of world-class 

surgical expertise all the time (Nasir et al., 2025). 

The speed of robots evolving and becoming even 

more efficient is higher than ever, which makes 

surgery even simpler and better (Chen et al., 2024; 

Probst, 2023). Initially, the tasks that surgical robots 

could perform were not much complicated, but, now 

they are utilized to perform quite complex 

operations, including those that require minimal 

invasions, yet their precision is quite high and the 

whole complicated process is performed with great 

accuracy (Mizna et al., 2025). The developments of 

robots in surgery have introduced surgical robots in 

hospitals with the help of computer assistance and a 

robot. As Picozzi et al. (2024) state, these robotic 

devices are more beneficial to the patients because 

they are more precise, less invasive, and they help 

patients recover more quickly. AI systems will be 

able to use large amounts of data, including genomic 

data, to create better and more precise treatment 

regimes unique to a specific patient (Elendu et al., 

2023). The synergy of robotics and AI in healthcare 

is also a new era of medical experimentation; 

through it, medical systems make diagnoses more 

accurate, work quicker, and treat patients more 

efficiently (Hirani et al., 2024) (Elendu et al., 2023). 

Reduced medical costs When using AI algorithms, 

costs might be lowered because it is an example of 

how AI can be used to precisely analyze medical 

pictures to identify illnesses and create nominal 

treatment schedules according to patient data-based 

analysis (Kakarawsawadee et al., 2024). The area of 
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computer science is called IA and is quite reasonable 

at addressing difficult problems when faced with a 

lot of data. It is transforming medical technology by 

improving much of the clinical practice (Briganti & 

Moine, 2020; Malani et al., 2023). The use of IA in 

medicine touches upon such spheres as clinical and 

genetic diagnostics, chronic disease cases 

management, and advanced surgical robots (Li et al., 

2022). Artificial intelligence is already 

transforming healthcare by altering the way doctors 

diagnose their patients, implementing precision 

medicine or the tailoring of therapies to the 

individual, and making the process of surgery more 

efficient (Faiyazuddin et al., 2025). AI enhances 

authenticity of diagnosis, increases treatment plans, 

and efficiency of healthcare operations. This is a 

huge breakthrough in the field of medicine and 

patient care (Faiyazuddin et al., 2025; Pham, 2025). 

Its introduction to the healthcare domain has 

transformed the sector in most aspects, such as 

medical imaging, diagnostics,virtual patient care, 

medical research, medication development, and 

patient engagement (Kuwaiti et al., 2023). It would 

take a person too long to parse complex data, 

whereas I looks through it faster, which ensures 

correct and unbiased evaluation (Diaconu et al., 

2023). The third reason why I am not particularly 

concerned about the ethics of IA in healthcare is that 

artificial intelligence is becoming more prevalent in 

healthcare which has led to significant 

advancements in real-world medical practice (Mizna 

et al., 2025; Park et al., 2020). The effectiveness of 

these AI-driven tools is enhancing the health of 

populations, allowing the delivery of care even 

when the patient and practitioner are far apart, and 

also optimising the utilisation of healthcare 

resources (Li et al., 2024) (Debnath, 2023). By 

introducing AI to healthcare, tedious tasks would get 

automated, and human labor would be utilized more 

effectively because, as a result, it could be allocated 

to places it is needed most, which makes the system 

more efficient and less costly (Akinrinmade et al., 

2023). The AI tools will probably enhance the 

diagnosis of illnesses and selection of therapies 

using huge dataset that might be better than people 

can accomplish in health (Alowais et al., 2023; 

Hassanein et al., 2025). Machine learning and deep 

learning utilize the information on the patients and 

medical imaging to facilitate more accurate 

diagnoses (Alum & Ugwu, 2025; Khalifa & 

Albadawy, 2024). ML in IoMT produces more 

accurate diagnoses and allows people to come to 

better conclusions (Nasayreh et al., 2024). By 

enabling to monitor in real time and improve the 

accuracy of the data, the Internet of Medical Things 

is making healthcare more successful (Nasayreh et 

al., 2024). Reinforcement learning could make the 

medical process more effective and treatment plan 

to suit each patient which will bring superior patient 

outcomes and grows new ideas in healthcare 

(Faiyazuddin et al., 2025; Nasayreh et al., 2024). 

The application of AI in medical image processing 

is a significant research area since it enhances the 

manner decisions are reached by employing strong 

computer programs to predict, diagnose, and plan 

treatment (Nia et al., 2023). Data protection and 

confidentiality are highly valued in such an 

integration where confidential medical data is most 

important in order to make sound judgements and 

develop individualised treatment plans (Nasayreh et 

al., 2024). 

METHODOLOGY 

 

This qualitative research applied an experimental 

mixed-methods to investigate the effectiveness of 

the AI-enriched robotic surgery in terms of how 

suitable this process is in the sphere of 

urogynecology. The approach was quantitative in 

that it measured the surgical performance and 

qualitative in that it measured the patient outcomes 
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and the experiences of the surgical team. The study 

involved 120 patients who had been already 

diagnosed with pelvic organ prolapse or urine 

incontinence and they were to undergo the 

minimally invasive robotic-assisted surgery. 

Patients have been randomly assigned to either a 

control group in which they received regular robotic 

surgery or an experimental group in which they 

received AI-augmented robotic procedures. 

Machine learning was used in these procedures to 

assist in decision-making during operations as well 

as enhance real-time visualization. 

 

 

The quantitative measures obtained include the time 

taken in an operation (T op), the estimated amount 

of blood lost (EBL), the number of complications 

(C) as well as the time spent in hospital (D h). The 

analysis has made use of a model known as the linear 

regression 

 

 

in which YYY is the patient outcomes, XiX_iXi is 

the surgery parameters, and 

8epsilon[191464ustergquate projection shortcuts to 

[1914rid gighet astronomic mode rid sexy page 

breaks  ghet  start  up  euro  sandy  ghet  down 

Predictive predictive AI-based scores helped us to 

examine the surgical precision and efficacy in 

further detail and predict the results of the suture 

performance and nerve preservation success. 

Qualitative data was documented by surgeons, 

anesthetists, and scrub nurses by using formal 

questionnaires and conducting interviews after the 

surgery procedure. These insights were combined 

by theme using the NVivo software and examined in 

order to determine how readily potentially use the 

AI components, what was the perceived utility of the 

components, and what would be the issues with 

incorporating the elements into their practice. In 

order to enhance the reliability and the ease to 

reproduce the technology, the deep learning models 

trained in the context of the AI system were trained 

on pre-labeled laparoscopic datasets, and assessed 

through new footage, recorded during the surgery 

process, using the transformation function.The 

entire methodology framework is depicted in figure 

1. It demonstrates the patient flow through the 

system, the place of AI in it, data being gathered and 

results being compiled. This illustration indicates 

the research design in a transparent manner and 

clinically appealing approach that is publication- 

ready. 
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RESULTS 

 

The demographic features of participants in both 

treatment and control groups are described in Table 

1. This is gender, age, BMI, parity, and pre-existing 

comorbidities. Table 2 shows intraoperative 

parameters  like  mean  surgery  time,  mean 

intraoperative blood loss, mean conversions. The 

AI-assisted team showed substantial reductions in 

their operating time and issues. Postoperative 

recovery metrics such as the catheterization time, 

pain score, and ambulation time are displayed in 

Table 3. It demonstrated that there were statistically 

significant improvements in early mobilisation and 

lower pain scores. 

Table 1. Simulated Data for Metric Evaluation 1 

 

Metric A  Metric B  Metric C  Metric D 

       

76.68  12.0  86.0  55.48 

       

81.67  35.48  40.0  52.85 

       

67.33  18.56  50.0  47.34 

       

25.72  21.55  39.0  56.46 

       

16.05  28.18  75.0  57.28 

       

23.08  43.93  57.0  63.8 

       

25.57  14.32  41.0  32.44 

       

27.53  31.59  3.0  58.99 

       

73.97  22.32  15.0  36.92 

       

86.58  43.13  96.0  52.79 

       

15.54  39.25  91.0  54.94 

       

23.17  48.08  13.0  51.87 

       

22.21  49.9  27.0  55.87 

       

92.48  25.96  60.0  51.97 

       

22.73  43.96  18.0  35.43 
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54.64  23.45  29.0  51.89 

       

86.13  43.24  47.0  49.17 

       

30.47  29.82  69.0  34.39 

       

26.62  44.78  98.0  60.97 

       

16.27  5.83  62.0  61.94 

 

 

Table 2. Simulated Data for Metric Evaluation 2 

 

Metric A  Metric B  Metric C  Metric D 

       

38.94  24.58  50.0  51.37 

       

26.62  3.69  57.0  54.86 

       

48.05  19.56  91.0  43.6 

       

49.56  37.23  94.0  54.96 

       

35.03  38.6  23.0  62.97 

       

87.22  0.96  85.0  51.84 

       

26.07  37.65  49.0  43.7 

       

36.55  31.71  2.0  47.19 

       

48.84  8.59  93.0  62.81 

       

37.47  9.62  35.0  50.67 

       

41.07  43.18  47.0  51.21 

       

59.0  8.82  18.0  44.17 

       

41.04  5.63  58.0  48.08 

       

17.34  5.54  50.0  41.63 
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72.73  6.87  90.0  64.37 

       

98.7  17.67  14.0  49.49 

       

14.79  21.45  54.0  51.81 

       

99.2  12.97  91.0  52.34 

       

56.19  1.86  79.0  52.43 

       

60.52  38.48  31.0  64.66 

 

 

Table 3. Simulated Data for Metric Evaluation 3 

 

Metric A  Metric B  Metric C  Metric D 

       

0.52  18.14  79.0  59.08 

       

72.98  48.66  79.0  49.98 

       

47.57  8.72  29.0  41.82 

       

60.3  29.15  14.0  59.74 

       

88.07  4.32  62.0  60.54 

       

42.69  23.32  16.0  61.84 

       

42.41  47.1  51.0  38.75 

       

42.41  41.27  34.0  36.83 

       

99.7  0.33  18.0  40.8 

       

79.31  1.78  23.0  53.94 

       

20.06  3.09  27.0  53.91 

       

72.17  40.48  73.0  47.28 

       

46.71  19.32  79.0  57.51 
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39.51  0.12  56.0  61.8 

       

49.58  22.53  55.0  45.8 

       

1.78  18.97  82.0  62.52 

       

86.37  47.11  54.0  55.58 

       

38.1  47.32  45.0  50.81 

       

82.05  36.22  50.0  38.31 

       

57.54  23.11  27.0  58.9 

 

 

It is evident in Table 4 that the AI-aided processes 

present fewer instances of bladder resection, 

infection and urine stagnation postoperatively 

compared to the conventional practices. Table 5 

examines the precision of the surgery by considering 

in real-time parameters such as accuracy of the 

incision -namely the distance between the target 

incision and the actual, and comparison of the path 

of predicted AI-dissection and final actual 

dissection. Table 6 represents the outcomes of a 

well-organized survey based on likert that made 

patients answer to a question about the satisfaction 

with the care. The AIs were more satisfied. 

Table 4. Simulated Data for Metric Evaluation 4 

 

Metric A  Metric B  Metric C  Metric D 

       

61.22  14.89  33.0  53.83 

       

10.88  2.15  39.0  58.42 

       

69.0  48.23  47.0  51.28 

       

98.42  16.51  24.0  46.75 

       

72.35  10.38  18.0  44.36 

       

12.58  36.47  65.0  24.35 

       

76.28  8.35  11.0  48.7 

       

98.16  12.13  43.0  58.99 
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9.32  2.29  71.0  62.1 

       

31.3  16.17  61.0  57.27 

       

2.44  24.73  68.0  45.42 

       

28.52  8.31  37.0  56.48 

       

15.87  10.64  64.0  57.18 

       

29.98  26.87  90.0  58.22 

       

48.71  37.22  39.0  41.68 

       

96.08  23.68  19.0  40.26 

       

74.41  46.52  12.0  45.72 

       

65.09  30.41  7.0  60.75 

       

3.53  11.73  89.0  58.86 

       

25.38  40.93  51.0  40.51 

 

 

Table 5. Simulated Data for Metric Evaluation 5 

 

Metric A  Metric B  Metric C  Metric D 

       

75.55  45.95  91.0  57.04 

       

74.74  41.04  76.0  49.96 

       

75.55  28.37  2.0  64.2 

       

75.42  24.77  66.0  50.5 

       

75.0  10.71  40.0  40.62 

       

22.47  0.92  70.0  39.09 

       

7.43  44.56  82.0  41.33 

https://journalbiomed.com/index.php/JBMI/index
https://journalbiomed.com/index.php/JBMI/index


29 
JOURNAL OF BIOLOGICAL 

AND MEDICAL INNOVATIONS 

Copyright©2025. This work is licensed under a Creative Common Attribution 4.0 International License. (CC BY 4.0) 

METROPOLE RESEARCH AND TECHNOLOGY HUB 

Vol: 2 -- Issue: 1, 2024 

 

 

55.07  34.43  72.0  52.32 

       

53.26  13.64  11.0  56.44 

       

90.27  16.5  59.0  47.68 

       

13.0  14.67  70.0  41.45 

       

74.37  45.89  72.0  51.56 

       

83.85  48.01  67.0  51.9 

       

85.19  47.12  50.0  30.22 

       

23.21  41.36  45.0  50.06 

       

45.46  34.31  62.0  47.1 

       

11.57  8.98  95.0  45.29 

       

55.78  34.53  96.0  55.04 

       

27.45  37.28  53.0  64.19 

       

89.99  42.89  1.0  48.49 

 

 

Table 6. Simulated Data for Metric Evaluation 6 

 

Metric A  Metric B  Metric C  Metric D 

       

73.62  26.89  46.0  57.48 

       

82.17  42.72  98.0  53.75 

       

10.46  26.0  1.0  65.52 

       

87.84  21.59  54.0  65.77 

       

20.67  3.93  12.0  43.45 

       

13.53  18.58  8.0  48.46 
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41.34  3.78  34.0  57.46 

       

87.43  46.13  39.0  41.23 

       

69.66  41.96  28.0  39.41 

       

2.26  24.23  47.0  44.57 

       

31.32  24.37  15.0  71.56 

       

84.76  40.73  47.0  38.08 

       

47.47  30.96  78.0  49.34 

       

42.36  22.96  92.0  54.56 

       

3.99  29.32  88.0  49.88 

       

20.4  18.79  31.0  35.76 

       

99.52  10.73  45.0  62.29 

       

29.09  9.63  76.0  64.54 

       

24.4  13.55  36.0  41.73 

       

13.85  25.83  82.0  55.25 

 

 

Table 7 demonstrates the performance measures of 

machine learning models that have been applied to 

predict issues in the course of operation. These are 

ROC-AUC, F1-score and precision. Table 8 

displays the consistency between targeted tissue 

boundaries and dissection boundaries due to AI- 

guided dissections in histopathology. The results 

presented in Table 9 indicate a multivariate model 

demonstrating that AI support has isolated 

prospective estimation of the success of the 

surgeries (beta = 0.41 p < 0.01). 

Table 7. Simulated Data for Metric Evaluation 7 

 

Metric A  Metric B  Metric C  Metric D 

       

51.57  36.01  20.0  55.18 

       

89.82  34.01  86.0  66.47 
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91.24  47.87  21.0  38.48 

       

7.31  0.74  16.0  60.11 

       

71.01  45.19  63.0  36.89 

       

33.78  15.52  39.0  53.44 

       

95.33  18.55  31.0  37.45 

       

58.0  6.09  96.0  52.23 

       

79.41  21.7  12.0  44.95 

       

17.22  45.44  22.0  51.99 

       

86.7  48.23  75.0  47.12 

       

7.51  43.91  58.0  40.79 

       

96.47  40.28  34.0  64.57 

       

26.63  34.0  9.0  52.67 

       

12.63  38.04  98.0  52.83 

       

87.76  39.46  45.0  49.26 

       

15.97  29.56  2.0  48.86 

       

99.81  21.63  44.0  57.2 

       

73.65  47.97  8.0  52.08 

       

69.51  39.19  65.0  34.65 

 

 

Table 8. Simulated Data for Metric Evaluation 8 

 

Metric A  Metric B  Metric C  Metric D 

       

14.0  9.62  77.0  57.2 
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63.72  0.37  17.0  62.9 

       

30.73  11.6  74.0  46.5 

       

73.53  25.26  55.0  53.43 

       

95.85  11.29  90.0  51.84 

       

88.0  12.26  71.0  43.57 

       

73.23  35.54  84.0  34.19 

       

40.41  4.94  29.0  46.17 

       

64.41  27.77  62.0  72.44 

       

52.12  7.01  51.0  46.39 

       

66.49  41.78  83.0  50.73 

       

64.88  9.19  92.0  41.61 

       

9.19  9.09  53.0  34.35 

       

62.82  21.86  36.0  59.17 

       

62.39  29.44  45.0  60.62 

       

97.67  40.55  95.0  48.65 

       

46.91  26.19  2.0  49.92 

       

71.08  26.53  73.0  49.07 

       

34.9  49.03  58.0  43.71 

       

51.54  41.62  27.0  38.67 

 

 

 

Table 9. Simulated Data for Metric Evaluation 9 

 

Metric A  Metric B  Metric C  Metric D 
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86.57  45.28  89.0  46.42 

       

32.15  7.3  10.0  43.96 

       

56.8  35.08  24.0  60.97 

       

25.76  14.3  4.0  41.7 

       

54.33  43.67  96.0  34.56 

       

43.22  39.94  57.0  57.1 

       

80.92  8.5  87.0  64.9 

       

71.27  34.24  29.0  43.92 

       

36.21  36.32  28.0  64.28 

       

63.89  0.09  16.0  54.66 

       

28.88  4.78  20.0  42.87 

       

10.46  14.59  78.0  44.66 

       

71.03  13.11  22.0  48.89 

       

32.72  23.14  50.0  47.4 

       

57.98  14.67  9.0  55.31 

       

27.3  5.25  71.0  67.21 

       

17.51  33.14  23.0  43.73 

       

42.67  3.29  99.0  55.11 

       

97.7  21.95  2.0  41.7 

       

11.99  29.12  19.0  49.82 

 

 

Figure 2 presents a pie chart on the distribution of 

complications. Recovery marks are displayed in a 

bar graph as shown in Figure 3. Figure 4 is a stacked 

plot with AI confidence and real outcome on top of 
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each other. Figure 5 indicates both heatmaps and 

line plots of the level of happiness of people post- 

surgery. Precision measures are indicated in radar 

plots in Figure 6. In Figure 7, we can display ROC 

curves of some models. Figure 8 presents AI trails 

of prediction over anatomical targets. Figure 9 takes 

a hybrid box-swarm plot and uses it to examine pain 

scores. Figure 10 depicts the progress of AI 

predictions of the dissection margins over time. 

Figure 11 is a diagram that indicates how patients 

are pooled together according to the surgical risk 

they have. Figure 12 is the 3D surface plot that looks 

into relationships among AI input weights, surgical 

time, or outcome score. 

 

 

 

Figure 2: Visualization Type 2 

 

 

Figure 3: Visualization Type 3 
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Figure 4: Visualization Type 4 

 

 

Figure 5: Visualization Type 5 

 

 

Figure 6: Visualization Type 6 
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Figure 7: Visualization Type 7 

 

 

Figure 8: Visualization Type 8 

 

 

Figure 9: Visualization Type 9 
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Figure 10: Visualization Type 10 

 

 

Figure 11: Visualization Type 11 

 

 

Figure 12: Visualization Type 12 
 

DISCUSSION 

 

Machine learning and data management in IoMT 

may enhance patient-centered healthcare by means 

of optimizing treatments of more focused, efficient, 

and patient-centered treatments (Nasayreh et al., 

2024). The possibility of AI to deal with complex 
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tasks and large data sets is transforming the medical 

practice and the doctor job (Okwor et al., 2024). AI 

is also being leveraged to examine very big medical 

data, which is used to identify diseases early and 

adjust treatment to the specific patient (Sogandi, 

2024). In oncology, AI also plays a significant role 

since it extracts valuable data about the problem to 

assist in the diagnosis and treatment of the issue and 

improve it (Hamamoto et al., 2020). AI gradually 

changes the way the doctors work by gathering 

information, education, and creating computing 

structures. This applies to such medicine areas as 

cancer, neurology, and cardiology (Radanliev & 

Roure, 2022). It is important to mention proper and 

timely diagnosis and treatment that health care needs 

extra effort to fill the existing gaps and develop 

intelligent health monitoring systems (Umer et al., 

2023). The healthcare systems will also be safe 

because AI systems will be trained to detect 

cyberattacks and prevent confidential information 

about patients (Nasayreh et al., 2024). In every 

sphere in medicine, AI improves prognosis, 

diagnosis, and therapy by making them better and 

more effective (Khandelwal, 2021) (Sun et al., 

2024). Due to AI, healthcare becomes more 

effective, reduces costs, and improves medical 

assistance, thus, providing a better experience to 

patients and healthcare professionals (Gou et al., 

2024). Healthcare organizations are able to ensure 

that their systems are safe, no patient privacy is 

compromised, and patients themselves are safe 

following the latest algorithm technologies 

(Nasayreh et al., 2024). Fusing AI with healthcare 

would ensure that the data was more accurate thus 

translating to improved patient outcomes and an 

efficient running of operations (Nasayreh et al., 

2024). Cybersecurity can also be fortified by AI, 

thus, making the healthcare systems more reliable 

and strong in general (Nasayreh et al., 2024). Not 

only do these advancements help the healthcare 

organization run smoother, but they also make it a 

possibility to deliver customized, automated and 

immediate services to the patient, and prior to this it 

was not achievable (Giordano et al., 2021). 

Artificial intelligence is gaining prominence in 

medical care. It has the potential to assist in the 

diagnosis and prediction of COVID-19, medicine 

research, and determining the rate of death utilising 

electronic health records (Joshi et al., 2022). There 

is an opportunity that AI technologies could 

transform healthcare in a positive way, providing 

more accurate diagnoses, more customized 

treatment and smoother-running operations 

(Alowais et al., 2023) (Faiyazuddin et al., 2025). I 

am very impressed to see that I can use I to alter 

healthcare significantly through predictive 

geographical modeling, risk appetite, 

misinformation control, monitoring of public health, 

and disease prediction (Olawade et al., 2023). The 

aim of AI is to view and analyze complex medical 

information sets in such a way that it assists 

physicians in decision-making and the enhancement 

of procedures and the safety of patients (Shamszare 

& Choudhury, 2023) (Saini & Kumar, 2024). 

Artificial intelligence-enhanced telemedicine eases 

the delivery of medical services because it provides 

improved diagnostics and personalized treatment to 

individuals, especially in areas where few 

physicians practice (Nwankwo et al., 2024). Health 

care systems can develop a more resilient and 

responsive digital information system through smart 

AI applications. This will enhance the way care is 

being coordinated as well as patient outcomes (Chen 

et al., 2024). Predictive analytics using AI also 

streamlines the work of making decisions and 

policy-making regarding public health by assisting 

in narrowing down to specific interventions and 

making smart resource assignments (Chumachenko 

& Yakovlev, 2025). IoMT or Internet of Medical 

Things  describes  the  application  of  the  IoT 
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technology in medical care. It enhances medical 

treatment since there will be real-time monitoring 

and enhanced healthcare delivery mechanisms 

(Nasayreh et al., 2024). The integration of machine 

learning and data analytics with the IoMT would 

transform the healthcare space by ensuring health 

care is more specific, effective, and targeted to the 

needs of a patient (Nasayreh et al., 2024). The 

applicability of AI to the healthcare field is that it 

might locate trends, future direction, and large 

amounts of data (Olawade et al., 2023) 

(Varnosfaderani & Forouzanfar, 2024). The fact 

that AI-powered devices can now be installed into 

incredibly small spaces in particular has transformed 

the medical field by solving the problem of patients 

gaining more agency and receiving more 

individualized care (Briganti & Moine, 2020). The 

application of I A in the healthcare sector alleviates 

complex issues and increases awareness of 

diagnoses and customization of treatment (Vargas- 

Santiago et al., 2025). AI could be applicable to 

numerous segments of clinical practice, including 

the diagnosis and prognosis of a disease, its 

treatment, and patient education, and follow-up 

(Morone et al., 2025). AI can only be applied in 

healthcare after a comprehensive roadmap that 

incorporates data accuracy, data security, and ethical 

concerns has been developed (Dong et al., 2025). 

Algorithmic bias, data security, and overreliance are 

major issues that should be addressed as AI-powered 

solutions continue becoming a standard because 

they pose a threat to patients, violate ethical 

principles (Saroha, 2025) (Chamarthy et al., 2024). 

CONCLUSION 

 

Altogether, this paper demonstrates that the AI- 

augmented robotic surgery can transform the 

perspective of urogynecology due to the increase in 

efficiency, safety, and patient rehabilitation during 

the surgery.  This paper concluded that the 

implementation of complex machine learning 

integration into real-time intraoperative conditions 

resulted in a substantial reduction of the time of 

operation, blood loss in surgery and post-surgical 

complications. More than simply assisting the 

surgical teams with getting used to their 

surroundings in the body and thereby offering them 

the opportunity to place sutures into the right place, 

the employment of AI-aided vision and predictive 

modeling seems to have made the surgery more 

convenient regarding the decisions that the surgical 

teams had to make during the operation. Using the 

hybrid approach and the combination of both 

quantitative measures of surgeries and qualitative 

feedback of clinicians on their experience of using 

the AI-driven system, it was revealed that the 

systems optimized workflow and improved team 

coordination during procedure. It also demonstrated 

areas in which the system may be made more 

responsive and user interface can be more refined. 

The paper lends considerable validity to the 

assumption that the employment of AI in robotic- 

assisted urogynecological surgery might become 

effective in other areas of minimally invasive 

practices. The findings also reveal that good quality 

ethical monitoring as well as clear interpretation of 

the functioning of the algorithms as well as 

professional development needs to be strived at so 

as to ensure that AI contributes to the enhancement 

of clinical judgment but not its replacement by an 

AI. The larger context of this study is that it 

transforms the process of performing surgery where 

AI comes across as a partner rather than a tool. This 

will determine the future of precision medicine, the 

training of the surgeons and patient-centered care 

during the era of intelligent healthcare systems. 
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