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ABSTRACT

Background Minimally invasive techniques (MIT) in combined urological and general surgical procedures have gained
widespread acceptance due to their benefits in reducing patient trauma, enhancing precision, and minimizing recovery time.
These techniques, particularly laparoscopic and robotic-assisted surgeries, offer significant advantages in managing complex
cases involving multiple organ systems, ensuring faster recovery and improved outcomes.

Objectives This study aims to assess the effectiveness of minimally invasive techniques in combined urological and general
surgical procedures, focusing on recovery time, complication rates, and patient satisfaction compared to traditional open
surgeries.

Methodology A prospective cohort study was conducted at department of urology Pak international medical college
Peshawar from June 2024 to June 2025. patients undergoing combined urological and general surgical procedures using
minimally invasive techniques. Participants were assessed for postoperative recovery, complication rates, and hospital stay
duration. Statistical analysis was performed using t-tests, chi-square tests, and regression models to compare outcomes
between minimally invasive and traditional open surgical groups. Data was collected preoperatively and postoperatively,
with a focus on patient recovery metrics and surgical success.

Results The mean age of patients was 58 years, with a standard deviation of 12.5 years. A total of 150 patients were included,
with 75 undergoing minimally invasive procedures and 75 receiving traditional open surgery. The postoperative complication
rate was significantly lower in the minimally invasive group (p < 0.05). Recovery times were also notably shorter in the
minimally invasive group, with a mean recovery time of 6.5 days compared to 12 days in the open surgery group. The p-
value for the difference in recovery time was 0.02, indicating a statistically significant advantage for minimally invasive
surgery.

Conclusion Minimally invasive techniques in combined urological and general surgical procedures significantly improve
patient outcomes by reducing recovery time and complication rates. This study supports the growing adoption of MIT for
complex surgeries, demonstrating their advantages over traditional open techniques. The results underline the need for
further exploration of these approaches in multi-disciplinary surgical settings to refine techniques and optimize patient care...
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INTRODUCTION

Over the past several decades, minimally invasive techniques (MIT), including laparoscopic and robotic-assisted surgeries,
have revolutionized the field of surgery. These procedures, which utilize small incisions, advanced cameras, and specialized
tools, offer a more precise approach to surgical intervention. As surgical technology has evolved, the role of MIT has
expanded beyond single-specialty surgeries into more complex multi-disciplinary procedures. One area where MIT has
shown significant promise is in combined urological and general surgical procedures, where both urological and abdominal
or colorectal surgeries need to be performed together[1].Urological and general surgical procedures are often required for
patients with coexisting conditions involving both the urinary tract and abdominal or colorectal organs. For example, patients
with urinary tract obstruction, kidney stones, or bladder cancer may also require colorectal resections or hernia repairs[2].
Traditionally, such combined procedures were performed using open surgery, which involved large incisions and long
recovery times. The need for more efficient, patient-centered approaches has led to the growing adoption of minimally
invasive techniques for these combined procedures[3].The key benefits of MIT include smaller incisions, reduced
postoperative pain, faster recovery times, and decreased hospital stay duration[4]. These techniques allow surgeons to
perform complex surgeries with greater precision, utilizing high-definition cameras and robotic systems that offer magnified
and detailed views of the surgical area[5]. Additionally, these technologies enable the surgical team to navigate the organs
involved with minimal disruption to surrounding tissues, resulting in less blood loss, fewer infections, and a quicker return
to normal activities[6].Several studies have already demonstrated the feasibility of performing urological and general
surgeries with minimally invasive methods, but there is still limited data on the comprehensive outcomes of combining these
specialties in a single surgical procedure[7]. With technological advancements in robotic surgery, such as the da Vinci
Surgical System, and the growing experience of surgeons with laparoscopic techniques, combined urological and general
surgeries are increasingly being performed with minimal invasiveness[8]. This shift not only benefits the patients but also
reduces the burden on healthcare systems by shortening hospital stays and improving recovery outcomes[9].The growing
body of research on minimally invasive combined procedures supports the notion that these techniques should be considered
the standard of care for appropriate patients[10]. However, there remains a need for robust studies that compare the outcomes
of these approaches with traditional open surgeries, particularly in terms of postoperative recovery, complication rates, and
overall surgical success[11].In this study, we aim to evaluate the effectiveness of minimally invasive techniques in combined
urological and general surgical procedures. We will compare the outcomes of minimally invasive approaches with traditional
open surgeries, focusing on recovery time, complication rates, and patient satisfaction. By analyzing these parameters, we
seek to provide further evidence supporting the use of minimally invasive surgery for complex, multi-disciplinary surgical
interventions[12].

Research Objectives

The main objectives of this research are to evaluate the benefits of minimally invasive techniques in combined urological
and general surgery, focusing on patient recovery time, complication rates, and surgical outcomes.

Materials and Methods
Study Design & Setting

This prospective cohort study was conducted at department of urology Pak international medical college Peshawar from
June 2024 to June 2025 .specializing in both urological and general surgical procedures. The setting provided the ideal
environment for investigating minimally invasive combined surgeries.

Participants

Patients included in the study were those who required combined urological and general surgical interventions. The inclusion
criteria included adults aged 18-75 years with no contraindications for minimally invasive surgery. Exclusion criteria were
patients with severe comorbidities, those requiring emergency surgery, and those unable to provide informed consent. A
total of 150 patients were enrolled in the study.

Sample Size Calculation

Sample size calculation was based on an estimated effect size of 0.5 for the primary outcome (recovery time). A power of
80% and an alpha of 0.05 were used to determine the sample size. The required sample size for each group was 75, totaling
150 patients to achieve statistical significance.

Inclusion Criteria

Inclusion criteria consisted of patients aged 18 to 75 years who required both urological and general surgical procedures,
and who were candidates for minimally invasive surgery. Patients were required to have stable vital signs and no severe
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contraindications for laparoscopic or robotic-assisted surgery.
Exclusion Criteria

Exclusion criteria included patients with a history of severe cardiac or respiratory disease, those with extensive abdominal
adhesions, pregnant women, and individuals with contraindications to anesthesia or minimally invasive techniques.
Additionally, patients requiring emergency surgery or those who could not provide informed consent were excluded from
the study.

Ethical Approval

The study was approved by the Institutional Review Board (IRB) of the hospital. All patients provided written informed
consent before participating in the study. Ethical guidelines, including patient confidentiality and voluntary participation,
were strictly adhered to during the study. The trial followed the ethical principles outlined in the Declaration of Helsinki.

Diagnostic and Management Strategy

Diagnostic evaluations, including imaging and laboratory tests, were performed preoperatively to assess the extent of
urological and general surgical conditions. Management strategies included minimally invasive techniques such as
laparoscopy and robotic-assisted surgery, tailored to the individual patient’s condition and surgical requirements.

Statistical Analysis

Data was analyzed using SPSS software. Descriptive statistics were used for demographic variables, while comparisons
between the minimally invasive and traditional surgery groups were made using t-tests and chi-square tests. Regression
analysis was employed to assess the effect of minimally invasive techniques on recovery time and complications.

Results

A total of 150 patients were included in the study, with 75 patients undergoing minimally invasive surgery (MIS) and 75
patients receiving traditional open surgery for combined urological and general procedures. The mean age of patients was
58.5 years (SD = 12.3) in the MIS group and 57.2 years (SD = 13.1) in the open surgery group. The gender distribution was
similar between the two groups, with 60% male patients in both groups.The primary outcome, recovery time, was
significantly shorter in the MIS group, with a mean recovery time of 6.5 days (SD = 1.5) compared to 12 days (SD =2.3) in
the open surgery group (p = 0.02). This significant difference suggests that MIS leads to quicker postoperative recovery,
reducing hospital stays and improving patient comfort.Regarding complications, the overall complication rate was
significantly lower in the MIS group (10%) compared to the open surgery group (25%) (p = 0.01). The most common
complications in both groups were infections and bleeding. However, infections were notably fewer in the MIS group, with
only 3 patients (4%) experiencing post-surgical infections, while 8 patients (10.7%) in the open surgery group experienced
similar complications. Bleeding complications were also reduced in the MIS group (2.7%) compared to the open surgery
group (8%) (p = 0.04).In terms of patient satisfaction, the MIS group reported higher satisfaction scores with an average of
8.9 (SD = 1.2) compared to 7.2 (SD = 1.5) in the open surgery group (p = 0.03). This higher satisfaction can be attributed to
reduced pain levels, shorter recovery periods, and improved overall perception of recovery among patients in the MIS
group.These results highlight the clear advantages of minimally invasive surgery in combined urological and general surgical
procedures, including reduced recovery time, fewer complications, and higher patient satisfaction.

Table 1: Demographic Characteristics of the Study Population

Characteristic Minimally Invasive Group (n=75) | Traditional Surgery Group (n=75)
Age (Mean+£SD) | 58.5+12.3 57.2+13.1

Gender

- Male 45 (60%) 47 (62.7%)

- Female 30 (40%) 28 (37.3%)

Comorbidities (%)

- Hypertension 35 (46.7%) 33 (44%)

- Diabetes 20 (26.7%) 22 (29.3%)

- COPD 15 (20%) 16 (21.3%)

Demographic characteristics of patients undergoing combined urological and general surgery. Age is presented as mean +

standard deviation, and other characteristics are presented as frequency (percentage).

Table 2: Comparison of Postoperative Recovery Times and Complication Rates
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Outcome Minimally Invasive Group (n=75) | Traditional Surgery Group (n=75) | p-value
Mean Recovery Time (days) | 6.5+ 1.5 12+223 0.02
Postoperative Complications
- Infections 3 (4%) 8 (10.7%) 0.01
- Bleeding 2 (2.7%) 6 (8%) 0.04
- Organ Injury 1(1.3%) 4 (5.3%) 0.05

Comparison of postoperative recovery times and complication rates between the minimally invasive group and the traditional
surgery group. Recovery times are presented as mean + standard deviation, and complications are presented as frequency
(percentage). Statistical significance is indicated by the p-value.

Table 3: Patient Satisfaction Scores and Outcomes of Minimally Invasive vs. Open Surgery

Outcome Minimally Invasive Group | Traditional Surgery Group | p-

(n=75) (n=75) value
Satisfaction Score (Mean = SD) 89+1.2 72+15 0.03
Time to Return to Normal Activity | 10.5+ 3.2 16.3+4.1 0.01
(days)

Patient satisfaction scores and time to return to normal activity for the minimally invasive group versus the traditional surgery
group. Satisfaction scores are presented as mean + standard deviation, and time to return to normal activity is presented as
mean + standard deviation. Statistical significance is indicated by the p-value.

DISCUSSION

Minimally invasive surgery has increasingly become the standard of care for a variety of urological and general surgical
procedures. The benefits of such techniques, including reduced postoperative pain, quicker recovery times, and minimal
scarring, have made them the preferred choice for many patients and surgeons alike[13]. This study aimed to evaluate the
effectiveness of these techniques in combined urological and general surgical procedures, comparing them with traditional
open surgery.Recent studies have similarly shown that minimally invasive techniques result in significantly shorter hospital
stays and reduced recovery times. A study by found that laparoscopic surgery in combined urological and general procedures
resulted in significantly lower morbidity and quicker recovery compared to open surgery [1415]. Additionally, robotic-
assisted surgery, as demonstrated enhanced precision in complex surgeries, particularly in cases involving multiple organ
systems[16] .Our study supports these findings, with the minimally invasive group experiencing reduced recovery time (6.5
days vs. 12 days) and a lower complication rate (10% vs. 25%)[17]. The significantly lower complication rates in the
minimally invasive group are in line with other studies, such as those conducted indicated a 15% reduction in overall
complications for robotic surgery compared to open surgery .In terms of patient satisfaction, numerous studies have reported
that minimally invasive surgeries are associated with improved postoperative outcomes[18]. A systematic review confirmed
that patients undergoing minimally invasive surgery reported higher satisfaction levels, primarily due to the reduced pain
and faster recovery[19]. Our findings also align with this, as the minimally invasive group reported higher satisfaction scores
and a greater overall perception of recovery.However, despite the clear benefits of minimally invasive techniques, it is
important to note that not all patients are suitable candidates for these procedures. Studies such as that [20].we suggested
that patients with severe comorbidities or those requiring emergency surgery may not experience the same advantages from
minimally invasive surgery . Furthermore, technical challenges and the learning curve associated with robotic-assisted
surgeries may limit the widespread adoption of these methods in some healthcare settings[21].This study has several
strengths, including a relatively large sample size and the inclusion of both urological and general surgical procedures.
However, it is also subject to limitations. One limitation is the lack of long-term follow-up data, which would provide
additional insight into the long-term outcomes of minimally invasive combined surgeries. Additionally, the study was
conducted at a single center, which may limit the generalizability of the results to other hospitals with different patient
populations.

Limitations

This study is limited by its single-center design, which may affect the generalizability of the results. Additionally, the lack
of long-term follow-up data means that the sustainability of the benefits of minimally invasive surgery over time remains
unclear.
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CONCLUSION

Minimally invasive techniques offer significant advantages in combined urological and general surgical procedures,
including reduced recovery times and lower complication rates. This study supports the use of these techniques as the
preferred option, though further research is needed to evaluate long-term outcomes and refine patient selection criteria.
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