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ABSTRACT
Introduction: Nephrectomy is indicated in benign and malignant renal conditions. The nephrectomy can be performed through open or laparoscopic approach. Herein we compared between the two approaches of nephrectomy regarding the outcomes.
Methods: Retrospectively 300 patients who underwent nephrectomies between August 2016 and July 2023 in Prince Hussein Urology Center were enrolled in this research. 150 patients had open nephrectomy (group1), and 150 patients had laparoscopic nephrectomy (group2). Comparative data:  operative time, hospital stay days, postoperative recovery state, early return to work, and perioperative complications (hemorrhage, organ damage, infection, incisional hernia, and reoperation). Follow-up period was for 1 year. 
Results: The patients’ ages were between (21 and 79 years). No significant differences between both groups regarding the demographic data and in some categorical data (operative time, and operative complications), but there were significant differences regarding the postoperative recovery state, early return to work, and occurrence of incisional hernia in favor of laparoscopic nephrectomy. Postoperative recovery was earlier in group2 (P < 0.05). Mean operative time, and mean hospitalization length were shorter in group2 (P = 0.0001), respectively. Operative complications were equal in both groups (P > 0.05). Incisional hernia occurred in 7 patients in group1 and in one case in group2 (P = 0.029).
Conclusion: The laparoscopic nephrectomy when indicated is superior than open approach because of lower occurrence of incisional hernia, early postoperative recovery, decrease hospital stay length and early normal activity return. Which in overall decrease the cost of nephrectomy surgery.
Keywords: Simple nephrectomy; Radical nephrectomy; Laparoscopic Trans peritoneal nephrectomy; Open retro peritoneal nephrectomy.


1- Introduction
Background: there are many indications for nephrectomy (unilateral or bilateral). An irreversibly damaged kidney with symptomatic chronic infection (emphysematous pyelonephritis and xanthomatous pyelonephritis), stone disease, congenital dysplasia, vesicoureteral reflux, nephrosclerosis, or severe traumatic injury beside for donation, pretransplant recipient nephrectomy (unilateral or bilateral), uncorrectable hypertension due to renovascular disease, malignant or benign tumors of the kidney are all indications for nephrectomy. There are two approaches for nephrectomy (open and laparoscopic) [1].	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word...	Comment by Murali Uthamalingam [MUCM]: Grammar check...	Comment by Murali Uthamalingam [MUCM]: Kindly cite a reference...
Open nephrectomy was the commonest procedure for renal excision due to various benign and malignant processes of kidney before the 90th [2]. After that date (1990), laparoscopic total nephrectomy was performed which increase the acceptance of this approach for renal tumors worldwide [3].	Comment by Murali Uthamalingam [MUCM]: Be specific in the year shown - or - Change to 90’s...	Comment by Murali Uthamalingam [MUCM]: Change to year...
Open nephrectomy mostly can be accomplished by retroperitoneal method but in some cases transperitoneal approach is mandate (bilateral nephrectomy, locally advanced tumor with invasion to the adjacent structures, and sever traumatic renal injury). Also, laparoscopic nephrectomy can be performed by retroperitoneal or transperitoneal technique but the transperitoneal methods are widely practiced. Regarding the differences between the two methods (open versus laparoscopic nephrectomy); shorter hospital stays, shorter first time to oral intake, early recovery, and early return to work was found in laparoscopic nephrectomies. While complication and cancer control rates were equally noted post both techniques [4].	Comment by Murali Uthamalingam [MUCM]: Cite a reference...

Herein, our purpose from this research is to compare between the two methods of nephrectomy in relation to intraoperative and postoperative various variables. We will focus on some aspects that support the superiority of one them over the other technique which could help urologists to rely on one method over than the other. 	Comment by Murali Uthamalingam [MUCM]: Grammar Check...

2- Methods
2-1 Study design
a retrospective comparative was conducted to compare between open and laparoscopic nephrectomy regarding the intra and post-operative complication and to determine which procedure is superior than the other.	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word...	Comment by Murali Uthamalingam [MUCM]: Include study next to the word comparative...	Comment by Murali Uthamalingam [MUCM]: Grammar check...
2-2 Study setting and population
This study included 300 patients who underwent nephrectomies between August 2016 and July 2023 in Prince Hussein Urology Center at Royal Medical Services in Jordan which is an Arabic country located in the middle east and has 5 million people. 
2-3 Data resource and measurement	Comment by Murali Uthamalingam [MUCM]: Kindly add the details to the sub-heading shown here….
2-4 Data collection tool: the data was collected from the medical records of the patients by an expert urologists and nurses in the Prince Hussein Urology Center. These experts divided the files into 2 groups; 150 patients underwent open retroperitoneal versus transperitoneal nephrectomy (group1) and 150 patients underwent laparoscopic transperitoneal nephrectomy (group2). 	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here...
The patients’ ages ranging between 21 and 79 years. Follow-up period was up to 1 year.
2-5 Data collection: 1-demographic data which was included ages of the patients, gender (male vs. female), side of the nephrectomy (left or right), and type of the nephrectomy (simple or radical). 2- categorical data included operative time, intra and postoperative complications (bleeding, infection, organ damage, and reoperation rate), postoperative recovery state, postoperative duration of first oral intake, hospital stay length, and incisional hernia incidence.
2-6 Inclusion criteria: symptomatic non-functioning kidneys (infected, due to renal stones, pelvi-ureteric stenosis or vesicoureteral reflux), benign (huge angiomyolipoma, polycystic kidneys, and hemorrhagic renal cysts) and malignant lesions, donor kidney, and rupture (traumatic, hemorrhagic or malignant process of the kidney). 	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here...
2-7 Exclusion criteria: uncorrectable coagulopathy states, pregnants, unstable patients (treated by renal angioembolization), high risk patients for anesthesia, and advanced metastatic renal cancers. 	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here...	Comment by Murali Uthamalingam [MUCM]: Change to pregnant women..
2-8 Laparoscopic nephrectomy: general anesthesia was inducted and the urethral catheter was inserted in all patients before the procedure. All patients were positioned in a flank position. In laparoscopic technique the first abdominal trocar was inserted 3 cm lateral to the umbilicus, using an open method. A pneumoperitoneum was made with CO2 and the abdominal cavity was inspected with the laparoscopic lens. Retroperitoneal incision was made. Colon was medialized. Spleen was medialized in case of left side. Duodenum was cookerised on right nephrectomy. Ureter and gonadal vein were identified and renal vein was identified as gonadal vein opened in renal vein. Renal artery was dissected and clipped and cut. Then renal vein was dissected clipped and cut. Upper pole was mobilized and kidney was freed from lateral side and ureter was cut after clipping. Kidney was extracted by using Endo bag through hypogastric incision (lower flank incision). After proper hemostasis wound was closed by keeping a drain tube in situ. During laparoscopy, the surgeons used electrosurgical tissue sealing devices (LigaSure, EnSeal, or Harmonic) for dissection and bleeding control. 	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here...	Comment by Murali Uthamalingam [MUCM]: Check for the correct surgical word….or rephrase the sentence with appropriate surgical maneuver...
2-9 Open nephrectomy: general anesthesia was inducted and the urethral catheter was inserted in all patients before the procedure. All patients were positioned in a flank position, then the procedure was done mostly through the retroperitoneal technique via open flank incision and after identifying the renal vein and artery by following the ureter and the gonadal vein, renal artery and vein were dissected, clipped, and cut. Then upper pole was mobilized and kidney was freed from lateral side and ureter was cut after clipping. After securing the hemostasis and extraction of the kidney, closure of the flank incision in layers was done. 	Comment by Murali Uthamalingam [MUCM]: Kindly switch this subheading to 2-8, as the article heading states - Open nephrectomy as the first comparison of the article….	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here….

2-10 Variables and sample size: this study enrolled 300 nephrectomies and the data of operative time, length of hospital stay, early recovery (was assessed by ASA score which uses a grading system of I (one) through V (five), with I identifying a person in good health and V as a person with a severe, life-threatening condition), postoperative analgesia requirements, time to first oral intake, early return to normal activity, and intra plus post-operative complications of both procedures were collected and compared. 	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here...	Comment by Murali Uthamalingam [MUCM]: Expand the abbreviation and keep the same within enclosed brackets...

[bookmark: _Hlk180237189]2-11 Statistical analysis: SPSS software 26 v. was used for analysis. Descriptive statistics of mean, standard deviation (SD), and range were calculated. A t test was used for continuous variables and a chi square test was used for categorical variables. Probability of significant difference was determined at P < 0.05.
2-12 Ethical consideration: ethical approval for this research was gained from our institution of ethical committee in Royal Medical Services.	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here...

3- Results	Comment by Murali Uthamalingam [MUCM]: In case of any available images, pictures related to the article shown in the case reports of either nephrectomies can be displayed in the results to enhance the view of the article can be done...
3-1 Demographic analysis: among 300 patients who underwent nephrectomy (laparoscopic vs. open), there were 178 males and 122 females. The left sided nephrectomies were 162, while the right sided nephrectomies were 138. The patients’ ages were between (21 and 79 years). Simple nephrectomies: (donation, pretransplant recipient nephrectomy, nonfunctioning kidney, symptomatic infected kidney [emphysematous pyelonephritis and xanthogranulomatous pyelonephritis], uncontrollable bleeding (hemorrhagic renal cyst and ruptured renal angiomyolipoma) was 98, while Radical nephrectomies were 202. Regarding the demographic data there were no significant differences between both groups. The significant P-value < 0.05. Table 1.	Comment by Murali Uthamalingam [MUCM]: Kindly start the sentence with a capital letter in the word shown here...	Comment by Murali Uthamalingam [MUCM]: Mention the % within brackets accordingly to the numbers...	Comment by Murali Uthamalingam [MUCM]: The numbers shown here are not being reflected in the Table-1...Kindly check & sort out...	Comment by Murali Uthamalingam [MUCM]: Mention the % within brackets accordingly to the numbers...	Comment by Murali Uthamalingam [MUCM]: Try to mention the table 1 within brackets here and remove the same shown at the end of the paragraph….
3-2 Categorical analysis: In relation to the categorical data there were no significant differences in some data (operative time, intra and postoperative complications; hemorrhage, infection, organ damage, and reoperation), but there were significant differences regarding the postoperative recovery state, early return to work, and postoperative occurrence of incisional hernia in favor of laparoscopic nephrectomy.  The significant P-value < 0.05. Table 2. 	Comment by Murali Uthamalingam [MUCM]: Kindly elaborate the categorical data analysis similar to demographic data with respect to the findings in group 1 & 2 stating the number and %....	Comment by Murali Uthamalingam [MUCM]: Try to mention the table 2 within brackets here and remove the same shown at the end of the paragraph….

4- Discussion	Comment by Murali Uthamalingam [MUCM]: Try to start the discussion with importance or by adding the features of Open Vs Lap Nephrectomies co-relating your findings of the article with literature references so as to enhance your article status...
So, we concluded that: Regarding the demographic data between open and laparoscopic nephrectomy there were no significant differences, while in relation to the categorical data significant differences were noted in some data regarding the postoperative recovery state, early return to work, and postoperative occurrence of incisional hernia in favor of laparoscopic nephrectomy.	Comment by Murali Uthamalingam [MUCM]: Kindly remove these words as you are still in the discussion part….	Comment by Murali Uthamalingam [MUCM]: Kindly explain or discuss on the demographic data more of the results shown above with each component of it and also comparing with the other articles in the literature...Cite a reference of the article shown...	Comment by Murali Uthamalingam [MUCM]: Kindly explain or discuss on the categorical data more of the results shown above with each component of it and also comparing with the other articles in the literature...Cite a reference of the article shown...Use different paragraphs for demographic & categorical data's...
Regarding to the postoperative recovery state most literatures reported a quicker recovery and an improved in the pain course after laparoscopic radical nephrectomy for renal tumors < 10 cm in comparison to open approach [5]. Also, laparoscopic simple nephrectomy had a significant less postoperative pain when compared to the open technique [6]. 
Hospital stay postoperatively was significantly shorter after laparoscopic nephrectomy than open approach in the pediatric population [7]. 	Comment by Murali Uthamalingam [MUCM]: As the ages shown here are between 21 & 79 years, in my opinion this whole sentence will not be appropriate for this article...kindly remove it...
Apart from the shorter hospital stay after laparoscopic nephrectomy, many authors documented that laparoscopic nephrectomy was superior to open nephrectomy in terms of blood loss, transfusion rate, and overall complication rate [8,9], which was not noted in our research.	Comment by Murali Uthamalingam [MUCM]: Kindly mention it as not seen in the presented article...
In partial nephrectomy also the laparoscopic technique was superior to the open method due to the less hospital stay, visual analogue pain score, and blood loss [10]. 
In spite of the comparable surgical oncologic, and functional outcomes, some literatures advised for further quality studies to evaluate the effectiveness of laparoscopic partial nephrectomy and its postoperative quality of life compared with open partial nephrectomy [11].  
Although the open nephrectomy especially the radical technique for malignant process is associated with a significantly higher risk for developing incisional hernia [12], laparoscopic approach not out of the way of developing incisional hernia especially when the specimen (kidney) was removed from the lower flank port connecting incision [13]. In the contrary of our results.	Comment by Murali Uthamalingam [MUCM]: Kindly rephrase the sentences so as to understand clearly & properly….

In general surgeries they concluded that incisional hernias are less frequent after using the total-laparoscopic approach instead of open abdominal surgery. Whenever possible, the less traumatic access should be chosen [14].	Comment by Murali Uthamalingam [MUCM]: Kindly do not mention as - they concluded - write the corresponding author of the article cited here and compare it with your results...


5- Conclusion	Comment by Murali Uthamalingam [MUCM]: Kindly add in the conclusion about the demographic data points also...
Although laparoscopic approach is comparable to the open surgery for nephrectomy regarding the overall outcomes, and quality of life, the laparoscopic nephrectomy, which is a minimal invasive procedure, when indicated is superior than the open approach because of the lower occurrence rate of incisional hernia, early postoperative recovery, decrease hospital stay length and early return to work. Which in overall decrease the cost of nephrectomy surgeries.

           6-What is already know on this topic	Comment by Murali Uthamalingam [MUCM]: Kindly remove this paragraph...
1- Nephrectomy is indicated in benign and malignant renal conditions. 
2- The nephrectomy can be performed through open or laparoscopic approach.

7-What this study adds	Comment by Murali Uthamalingam [MUCM]: This can be added to the discussion and in the conclusion part - No need to present separately...
1- Laparoscopic nephrectomy is a minimal invasive procedure which reduces the postoperative pain significantly more than open methods and decrease the long-term postoperative complications like chronic incisional pain and incidence of the hernia.
2- The laparoscopic nephrectomy when indicated is superior than open approach.
3-  The laparoscopic nephrectomy cost-effective for nephrectomy surgery.


Table 1: The demographic data.
	Variables 
	Open nephrectomy (group1) N®= 150
	Laparoscopic nephrectomy (group2) N= 150
	P-value

	(Median age ± SD*) N\years 
	50.8 ± 29.1
	52.2 ± 20.7
	 0.632

	Males N\%©
	93\62%
	85\56.7%
	0.175

	Females N\%
	57\38%
	65\43.3%
	0.175

	Right side N\%
	70\46.7%
	68\45.3%
	0.404

	Left side N\%
	80\53.3%
	82\54.7%
	0.404

	Simple nephrectomy N\%
	46\30.7%
	52\34.7%
	0.230

	Radical nephrectomy N\%
	104\69.3%
	98\65.3%
	0.230


*SD: Standard deviation. ©%: percentage of the number of patients regarding the total number of each group. ®N: Number of the patients.



Table 2: The categorical data.
	variables
	Group1 (open)
N®= 150
	Group2 (laparoscopic)
N= 150
	P-value

	Operative time (Mean ± SD*) \min.
	176.25 ± 19.123 
	179.8 ± 15.64 
	0.0794

	Intra and postoperative complications N\%©
Bleeding
Infection
Organ damage
Reoperation  
	


5\3%
6\4%
0\0%
1\0.7%
	


4\2.7%
3\2%
0\0%
0\0%
	


0.438
0.155



	Postoperative recovery state N\% ASA score
1
2
3
	

42\28%
88\58.7%
20\13.3%
	

72\48%
70\46.7%
8\5.3%
	

0.001
0.019
0.0088

	Mean postoperative duration of first oral intake ± SD\ hours
	
6.2 ± 2.41
	
3.4 ± 1.93
	
0.0001

	Mean length of hospital stay ± SD\ days
	5.2 ± 1.7
	2.7 ± 0.82
	0.0001

	Incisional hernia incidence N\%
	7\4.7%
	1\0.007%
	0.0039


*SD: Standard deviation. ®N: Number of the patients. ©%: Percentage of the patients regarding the total number of patients of each group.
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	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
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	[bookmark: bold24][bookmark: italic26]
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	[bookmark: bold25][bookmark: italic27]
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	[bookmark: bold26][bookmark: italic28]
	
	(d) If applicable, explain how loss to follow-up was addressed

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
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	[bookmark: bold30]13*
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	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage

	[bookmark: bold32][bookmark: italic33]
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	[bookmark: italic43][bookmark: bold44]Other analyses
	17
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Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at http://www.strobe-statement.org.
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