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Abstract  

 
Introduction   

Obesity is a well-known risk factor for evolving renal cell carcinoma but it is somewhat 

unclear if higher BMI also is a risk factor for worse perioperative outcome and higher 

incidence of postoperative complications in partial and radical nephrectomies performed due 

to renal tumours.   

Aim  

To investigate if BMI affects the perioperative outcome and complication rates in renal 

tumour surgery.   

Methods  

This prospective observational study included 98 patients with renal tumour planned for 

surgery. The surgical procedure was partial or radical nephrectomy, open or laparoscopic with 

or without robotic assistance. Medical charts were surveyed for perioperative outcomes. 

Postoperative complications within 90 days were recorded according to the Clavien-Dindo 

system. The patients were divided into two groups: BMI <25 and BMI≥ 25.  

 

Results 

There was no significant difference in perioperative outcomes such as estimated blood loss, 

operation time, length of hospital stay, unplanned readmissions nor postoperative 

complications and incidence of erythrocyte transfusion between the groups. All five cases of 

postoperative surgical site infections appeared in the group with BMI ≥25. 

 

Conclusion  

There was no significant difference in perioperative outcomes or incidence of postoperative 

complications (excluding surgical site infections) between patients with higher and lower 

BMI going through renal surgery due to renal tumour. The results of this study may indicate 

that patients with higher BMI have increased risk off postoperative surgical site infections 

after renal surgery. 
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Introduction  
 

Renal cell carcinoma is a relatively uncommon malignancy and accounts for 2-3 % of all 

cancer [1, 2]. With a 5-year mortality rate of approximately 55 % it accounts for 4% of all 

cancer related deaths [1]. Symptoms are macroscopic hematuria, palpable mass and flank pain 

but 58 % of all renal cell carcinomas are incidentally found [3]. A wider use of computed 

tomography and ultrasonography because of other indications has led to a higher rate of 

detection of asymptomatic renal cell carcinoma. The last decades there has been an observed 

rising incidence of renal carcinoma worldwide and it has been discussed if the rising 

incidence is an effect of more asymptomatic detection through more use of radiology or an 

increased prevalence of obesity and hypertension, two well known risk factors for evolving 

renal cell carcinoma [4-8].  

Surgical removal of the renal tumour is the first choice of treatment for localized disease in 

otherwise healthy patients. Dependent of size and location of the tumour in the kidney partial 

or radical nephrectomy is performed [9]. Serious complications is per or postoperative 

bleeding requiring erythrocyte transfusion which occurs in 9-33% of surgeries [10]. 

Postoperative surgical site infection is a rare but important complication because of high rate 

of morbidity, prolonged hospital stays and increased costs [11].  

Obesity and hypertension are two risk factors for the development of renal cell carcinoma 

[12]. Obesity is also a risk factor to develop postoperative wound infection in many different 

surgical procedures [13, 14], but is not found as a risk factor for general postoperative 

complications in urological surgery [13]. Studies have implicated that obesity is a risk factor 

for evolving complications in association with nephrectomy, increased rate of blood 

transfusion and longer operation time have been observed [15-17]. Other studies have not 

found any differences in complication rates between obese and normal weight patients, only 

slightly longer operation time [18] and estimated blood loss, but not transfusion rate 

[19].Another study did not find any statistical significant results between obese and normal 

weight  groups regarding the frequency of complications, estimated blood loss or length of 

hospital stay [20]. 
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Smoking has also been associated with an increased risk of renal cell carcinoma as well as 

higher mortality among patients with renal cell carcinoma [21, 22]. Smoking is a well-known 

risk factor for surgical complications in a series of operations. Studies investigating donor 

nephrectomies have not found any difference in complication rate between smokers and 

nonsmokers [23, 24].  

 

Aim       

The aim of this study was to investigate if higher BMI have any association with the surgical 

outcome in renal tumour surgery, assessed as surgery time, perioperative blood loss and 

transfusion rate, length of hospital stay, unplanned readmissions and peri-and-postoperative 

complications.   

 

Material and Methods  
 

Study design  

This prospective observational study included patients going through partial, radical, robotic 

or open nephrectomy due to renal tumours at the Department of Urology, Örebro University 

Hospital, Sweden between January 2014 and July 2016.  

The patients filled out a questionnaire regarding BMI, body weight during most part of their 

lives, smoking status including former smoking and quantity of cigarettes. Presence and 

number of years with hypertension and current medications were also filled out by the patient. 

Hypertension was present if the patient had received medical treatment for hypertension for 

more than one year.      

Preoperative data concerning age, gender, diagnosis or treatment of diabetes, preoperative 

laboratory results (Creatinine, eGFR (estimated Glomerular filtration rate) calculated with 

MDRD-formula, Hemoglobin, Sedimentation rate, Alkaline phosphatase (ALP), C-reactive 

protein), ASA-class (American Society of Anesthesiologists class) as a marker for 

comorbidities, TNM-stage of renal tumour, RENAL nephrometry score, which is a 

measurement for tumour size and complexity. The data on antibiotic prophylaxis 

administration given because of positive urinary culture or as a general routine in partial 

nephrectomies and type of nephrectomy was collected through medical charts surveys.     
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Data regarding surgery time measured between first skin incision and wound closure, 

estimated perioperative blood loss, occurrence of erythrocyte transfusion during the hospital 

stay, total length of hospital stay from one day preoperatively until discharge, and the 

occurrence of damages or complications perioperative was collected through charts surveys. 

Unplanned readmissions at any hospital institution within 30 days were also noted. The charts 

were surveyed for postoperative surgical site infections were antibiotic treatment had been 

prescribed and surgical complications classified according to the Clavien-Dindo system 

within ninety days postoperatively. Clavien-Dindo grade I and II were considered minor 

complications and grade III-V as major complications [25].     

  

Subjects  

All patients planned for partial, radical, robotic or open nephrectomy because of suspected 

renal malignancy between January 1st 2014 and 11th of July 2016 at the urologic surgical 

department University hospital Örebro, Sweden was supposed to be asked to be included in 

the REBUS-study (Renal Blood and Urine study). Patients presenting transitional cell 

carcinoma was not included. Some patients were not questioned to be included in the 

REBUS-study because of mistakes by health care workers or if the patient was considered 

incapable of giving an informed consent. A number of patients had a nephrectomy performed 

for other indications than suspected renal 

malignancy such as trauma, nephrolithiasis and 

recurrent infections and were never asked to be 

included in the REBUS-study.  A total of 100 

patients were included in the REBUS-study 

between 2014-01-01 and 2016-07-11. Two were 

later excluded because they never went through 

surgery. In total 98 patients were included in 

this study and categorized into two groups. The 

groups were divided by the definition for normal 

weight by WHO as BMI <25 [26]. Two groups 

were consequently created, BMI <25 n=36 and 

BMI ≥25 n=62.  
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Statistics  

All data was collected in excel 2010 and exported to IBM SPSS Statistics version 23. For 

continuous variables Mann Whitney U test were used, for categorical variables Chi-Square 

tests were performed and in event of to low frequencies of patients, Fisher’s exact test was 

used. When investigating operation time a linear regression analysis were executed. P-values 

≤ 0.05 were considered statistical significant.  

 

Ethics  

The REBUS-study is approved by the Uppsala/Örebro Region Ethic committee (reference 

number 2012/161). All personal data was de-identified. Included patients have signed a 

written informed consent after verbal and written information.    

 

 

Results  
 

Patient and disease characteristics  

 

The median BMI for all 98 included patients was 26.7 (Interquartile Range 24.3-30.5) and 

median age was 68 years. There were 60 men and 38 women. Diabetes was present in 17 

patients. There were 39 patients who had never been smoking, 47 were former smokers and 

12 were current smokers at time of surgery. Medical treatment for hypertension was present in 

58 patients. All patients were categorized in ASA-class: I n= 13, II n= 70 and III n=15. The 

median renal nephrometry score was 8. In the pathology report 20 patients had benign 

neoplasms such as oncocytoma and angiomyolipoma and two patients had renal pelvis cancer. 

Out of 76 patients with renal cell carcinoma 58 had T1, 13 T2, four T3 and one had a T4 

tumour. 69 patients had an open surgery and 29 were operated by laparoscopic technic with or 

without robotic assistance. Baseline characteristics for the patients in the different groups can 

be seen in table 1. There were no statistically significant differences in patient and disease 

characteristics between the two groups.   
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Table 1. Patient and disease characteristics.  

 

BMI Body mass index, IQR Interquartile Range     
1Calculated with Mann Whitney U-test 2Calculated with Chi-Square-test 3Calculated with fisher's 

exact test  

 

 

 

All BMI<25 BMI≥25 P value

n=98(%) n=36 (%) n=62 (%)

Median age (IQR) 68.0 (60.8-74.0) 69.5 (65.3-73.8) 67.0 (59.5-74.0) 0.134
1

Median BMI(IQR) 26.7 (24.3-30.5) 23.5 (22.1-24.5) 29.4 (26.9-32.3)

Gender

Male 60 (61.2) 20(55.6) 40 (64.5) 0.380
2

Female 38 (38.8) 16 (44.4) 22 (35.5)

Diagnosis of diabetes 17 (17.2) 5 (13.9) 12 (19.4) 0.491
2

Smoking status

Never 39 (39.8) 15 (41.7) 24 (38.7) 0.773
2

Former 47 (48.0) 14 (38.9) 33 (53.2) 0.171
2

Current 12 (12.2) 7 (19.4) 5 (8.1) 0.098
2

Hypertension 59 (60.2) 20 (55.6) 39 (62.9) 0.474
2

ASA-class

I 13 (13.3) 5 (13.9) 8 (12.9) 0.755
3

II 70 (70.4) 27 (75.0) 43 (69.4)

III 15 (15.3) 4 (11.1) 11 (17.7)

Median renal nephrometry score(IQR) 8 (6-10) 8 (6-10) 8 (6-9.5) 0.934
1

Tumour pathology 0.340
3

Benign neoplasm 20 (20.4) 10 (27.8) 10 (16.1)

Other malignancy 2 (2.0) 1 (2.8) 1 (1.6)

Renal cell carcinoma

T1 58 (59.2) 19 (52.8) 39 (62.9)

T2 13 (13.3) 3 (8.3) 10 (16.1)

T3 4 (4.1) 2 (5.6) 2 (3.2)

T4 1 (1.0) 1 (2.8) 0 (0.0)

Type of surgery 0.074
2

Open

Partial 33 (33.7) 15 (41.7) 18 (29.0)

Radical 36 (36.7) 16 (44.4) 20 (33.3)

Robotic/laparoscopic

Partial 14 (14.3) 3 (8.3) 11 (17.7)

Radical 15 (15.3) 2 (5.6) 13 (21.0)
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Perioperative outcome and postoperative complications   
 

There was no difference in median preoperative hemoglobin levels between the two groups, 

140.5 g/L in both groups. The median estimated perioperative blood loss was 250 (range 0-

1500) ml in both groups. The incidence of erythrocyte transfusion postoperatively during the 

hospital stay was 13.9 % in the group with BMI <25 and 11.3 % in the group with BMI ≥ 25, 

giving an odds ratio of 0.79 even though the results are not statistically significant (p=0.755). 

 

The median length of hospital stay was six days in both groups but the group with BMI ≥ 25 

had a statistically significant shorter length of hospital stay. The occurrence of unplanned 

readmissions to hospital within 30 days postoperatively was 11.1 % in the group with lower 

BMI and 8.1 % for the group with higher BMI.  

 

All five cases of postoperative surgical site infections appeared in the group with BMI ≥25, 

all cases of infections was a regional infection at the site of the kidney mostly diagnosed with 

computed tomography, clinical evaluation and lab results. Antibiotic treatment was given to 

all five, one patient had a drainage inserted on the place of the kidney and was drained on 

three liters of pus and serous fluid. No cases of postoperative wound infections that required 

antibiotic treatment were found. The incidence of minor complications such as prolonged 

wound healing, erythrocyte transfusion, antibiotic treatment for urinary tract infections, 

pneumonias and surgical site infections was 22.2 % and 17.7 % respectively for the two 

groups. Both major complications defined as Clavien-Dindo class ≥ III appeared in the group 

with BMI ≥25, one patient developed an abscess on the place of the kidney which had to be 

drained on pus and treated with parenteral antibiotic and one patient had to be re-operated 

with a partial small bowel resection because of perforated intestine probably caused at the 

nephrectomy. Perioperative data and postoperative complications between the groups can be 

seen in table 2.                  
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Table 2. Perioperative outcome and postoperative complications.  

Group with BMI <25 is considered reference group when calculating OR 

 
IQR Interquartile range SD Standard deviation OR Odds ratio    
*Statistical significant  1Calculated with Mann Whitney U test 2 Calculated with Chi-Square-test 3Calculated with 

fisher's exact test  

 

Length of surgery  
 

 The mean length of surgery differed 16.7 minutes between the groups, 156.7 minutes for the 

group with BMI < 25 and 173.3 for the group with BMI ≥25, these results showed statistical 

significance (p=0.049). A linear regression analysis was performed (See table 3) and when 

adjusting for age and gender there was no statistical significant difference in operation time 

between the groups. Adjustment for smoking (never, former, current) hypertension, RENAL-

score and type of surgery (open versus robotic/laparoscopic) was also executed.  

 Table 3. Linear regression on length of surgery, minutes.

  
CI Confidence interval  

* Adjusted for age, gender 

** Adjusted for age, gender, smoking, hypertension, RENAL-score  

*** Adjusted for age, gender, smoking, hypertension, RENAL-score, type of surgery  

BMI <25 BMI ≥25 OR P value

n=36 (%) n=62 (%)  (95% CI)

Median preoperative hemoglobin g/L (IQR) 140.5 (123.3-147.8) 140.5 (127.0-152.3) 0.399
1

Median estimated perioperative bloodloss ml (IQR) 250 (100-500) 250 ( 50-500) 0.787
1

Peri/Postoperative erytrocyte transfusion 5 (13.9 %) 7 (11.3 %) 0.79 0.755
3

 (0.23-2.70)

Mean length of surgery, minutes (SD) 156.7 (39.7) 173.3 (39.8) 0.049*
1

Median length of hospital stay, days (IQR) 6 (6-7) 6 (4-7) 0.011*
1

Unplanned readmissions 4 (11.1 %) 5 (8.1%) 0.72 0.721
3

(0.18-2.80)

Antibiotic prophylaxis administered 20 (55.6 %) 28 (45.2 %) 0.321
2

Postoperative surgical site infection 0 5 ( 8.1%) 0.115
3

Postoperative complications 0.822
3

Minor (Clavien-Dindo I-II) 8 (22.2%) 11 (17.7%)

Major (Clavien-Dindo ≥ III) 0 2 (3.2%)

mean minutes mean minutes mean minutes mean minutes

 (95%CI) P value (95% CI) P value  (95%CI)  P value  (95%CI) P value 

BMI <25 Ref 0.049 Ref 0.104 Ref 0.053 Ref 0.143

BMI≥25 16.7 (0.1-33.2) 13.6 (-2.9-30.1) 16.6 (-0.3-33.5) 13.0 (-4.5-30.4)

Unadjusted Adjusted* Adjusted** Adjusted*** 
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Length of hospital stay  

 

When investigating all patients the range of hospital stay was minimum three days and 

maximum 16 days. The group with BMI ≥25 had a statistical significant shorter length of 

hospital stay. To further analyze these results, an analysis on type of surgery, open versus 

robotic/laparoscopic was made. Patients that underwent robotic/laparoscopic surgery had a 

statistically significant shorter length of hospital stay, median four days compared to six days 

in hospital for patients going through open surgery. A stratification for type of surgery and 

BMI was made and there was no difference in length of hospital stay between the different 

BMI groups among the patients going through open surgery, however there was a statistical 

significant difference in shorter length of hospital stay for patients with BMI ≥ 25 when only 

investigating the patients going through robotic/laparoscopic surgery. The stratification can be 

seen in table 4.  

Table 4. Length of hospital stay.         

 

*Statistical significant 1Calculated with Mann Whitney U test  

 

 

 
 

 

Number Length of hospital stay P value 

 of patients   Median days (IQR)

Open surgery n=69 6 (6-7) <0.001*
1

Robotic/laparoscopic surgery n=29 4 (4-5)

Stratified by BMI

Open surgery 

BMI <25 n=31 6 (6-7) 0.805
1

BMI ≥25 n=38 6 (6-7)

Robotic/laparoscopic surgery

BMI<25 n=5 5 (4.5-6) 0.028*
1

BMI≥25 n=24 4 (4-5)
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Discussion  
 

The present study investigates obesity and renal tumour surgery, it has a prospective design 

and patients were asked to be included in the study before going through their surgery. This 

together with that the patients filled out a questionnaire regarding BMI, smoking and 

hypertension instead of using medical charts documentation which can be limited for this data 

may have increased the chance that the data on these variables is correctly gathered. The 

incidence of former or current smoking did not differ between the groups, but the group with 

BMI ≥25 had a higher incidence of hypertension, even though not statistically significant, this 

may be explained by the known association between higher BMI and hypertension [27, 28].   

This study did not find any difference in neither estimated blood loss nor incidence of 

erythrocyte transfusion between the groups with low versus high BMI. Previous studies have 

found a higher incidence of erythrocyte transfusion among patients with higher BMI [15-17] 

which have been discussed if it depends on more complicated surgery on obese patients. This 

study found an incidence for erythrocyte transfusion of 14% and 11% respectively between 

the groups, which is in the reported incidence range 9-33% [10]. Some studies have found 

lower incidence of erythrocyte transfusion e.g. 7% [17], this may also be influenced by the 

type of surgery, open versus laparoscopic/robotic and local routines of anesthesiologist to give 

preoperative transfusion to optimize the patients’ status before surgery instead of transfusion 

after surgery which is then considered a complication. A part of the patients in the studied 

population has a disseminated malignancy and subsequent anemia with low preoperative 

hemoglobin levels which may have influenced the results.     

When investigating length of surgery and only BMI this study found that patients with BMI 

≥25 have 16.7 minutes longer surgery time, which are in line with earlier results [15-18]. This 

may be explained by a thicker layer of subcutaneous tissue to dissect and more complicated 

anatomy because of visceral adipose tissue. When performing a linear regression analysis, the 

results failed to show statistical significance which may be explained by other factors which 

contribute to the length of surgery such as age, gender and the number of open versus 

laparoscopic/robotic procedures. Studies investigating length of surgery when comparing 

open versus laparoscopic/robotic technics have found longer operation times for 

laparoscopic/robotic technics [29-32] and in this study the group with BMI ≥25 had a higher 

incidence of robotic/laparoscopic procedures even though not statistically significant this may 

have influenced the results on operation times between the BMI groups.  
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Length of hospital stay is an important topic because prolonged length of hospital stay is 

associated with increased costs. This study found that patients with BMI ≥25 have statistically 

significant shorter length of hospital stay, see table 2. It was not possible to perform a linear 

regression analysis on these data since it did not meet the conditions needed. The results in 

table 4 show that the patients that had a robotic/laparoscopic approach had a statistically 

significant shorter length of hospital stay, which has been showed in earlier studies [29-32]. 

This could contribute to the results in the BMI groups, where more patients had 

robotic/laparoscopic approach in the group with BMI ≥25. When comparing patients that had 

an open nephrectomy and stratifying for BMI there was no difference in length of hospital 

stay between normal weight and BMI ≥25. When only investigating the 29 patients that had 

minimal invasive surgery there was a statistically significant shorter length of hospital stay for 

the patients with BMI ≥25, however these results may be explained by other factors important 

for the length of hospital stay since there were only five patients in the group with BMI <25 

for example age, comorbidities and social situation.  

All five cases of postoperative surgical site infection for example abscess formation on the 

place of the kidney, or localized wound or connective tissue infection appeared in the group 

with BMI ≥25. The group with higher BMI had received less preoperative antibiotic 

prophylaxis, approximately 45% of patients had received preoperative antibiotic prophylaxis 

either because of positive urinary culture or as a general routine in partial nephrectomies 

because of incision of the collecting system. The most common antibiotics used were 

sulfametoxazol/trimetoprim and gentamicin and this may have influenced the results. No 

statistical analysis could be made but it is an interesting result and earlier studies have found 

that morbidly obese patients have increased risk for evolving postoperative surgical site 

infections [33]. Even though this study did not find any postoperative wound infections, an 

earlier study have found that patients with higher BMI have increased risk for wound 

infections after renal surgery [13], and this may be explained by slower wound healing, 

reduced subcutaneous perfusion and hyperglycemia. Other studies have found that higher 

BMI does not increase the risk for postoperative infections in renal surgery [18-20].   

Even though BMI is the widest used instrument worldwide to decide overweight, it has 

limitations because it is only based on weight and height. The marker of BMI does not 

measure subcutaneous fat tissue or muscle mass nor the metabolic changes in obese patients, 

factors that may affect the perioperative outcomes. In the present population the patients with 

lower BMI may suffer from a disseminated malignancy and cachexia which affects the 
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preoperative status and this may influence the perioperative outcomes and risks of 

complications.       

This study contains a very heterogenic group of patients and procedures and it is therefore 

difficult to make any certain conclusions. For example when studying different surgical 

technics, robot/laparoscopic versus open nephrectomy are two very different procedures and 

are therefore problematic to compare, and since the data is limited there are no possibilities of 

further stratification between types of surgery. The groups created only investigates 

differences between normal and overweight patients and it would have been interesting to 

further stratify this into subgroups: underweight, normalweight, overweight and obese 

patients, however the limited study sample did not allow for this.    

Another limitation of this study is the relatively small number of participants and it may have 

influenced the statistical analysis on several variables and therefore making some results 

difficult to interpret.   

Conclusion  
 

There was no significant difference in operation times, length of hospital stay, estimated 

perioperative blood loss, incidence of erythrocyte transfusion, unplanned readmission rates or 

postoperative complications (excluding surgical site infections) between patients with higher 

and lower BMI going through renal tumour surgery.   

The results of this study may indicate that patients with higher BMI have increased risk for 

evolving postoperative surgical site infections after renal surgery. However these results did 

not show statistical significance and therefore studies with larger study samples are needed to 

make any certain conclusions.  

 

Acknowledgments     
 

First of all I would like to acknowledge my supervisor Pernilla Sundqvist for the study design 

and all the help throughout the process. I would also like to thank Anna Fält, statistician for 

all the help with the statistical analysis. Ulrika Jansson, administration staff at the Department 

of Urology is also worth a special thanks for the help with the data collection.          



 

12 

 

References  
 

1. Chow WH, Devesa SS, Warren JL, Fraumeni JF,Jr. Rising incidence of renal cell cancer in 

the United States. JAMA 1999 May 5;281(17):1628-1631.  

2. Jemal A, Siegel R, Xu J, Ward E. Cancer statistics, 2010. CA Cancer J Clin 2010 Sep-

Oct;60(5):277-300.  

3. Guethmundsson E, Hellborg H, Lundstam S, Erikson S, Ljungberg B, Swedish Kidney 

Cancer Quality Register Group. Metastatic potential in renal cell carcinomas </=7 cm: 

Swedish Kidney Cancer Quality Register data. Eur Urol 2011 Nov;60(5):975-982. 

4. Chow WH, Gridley G, Fraumeni JF,Jr, Jarvholm B. Obesity, hypertension, and the risk of 

kidney cancer in men. N Engl J Med 2000 Nov 2;343(18):1305-1311.  

5. Hock LM, Lynch J, Balaji KC. Increasing incidence of all stages of kidney cancer in the 

last 2 decades in the United States: an analysis of surveillance, epidemiology and end 

results program data. J Urol 2002 Jan;167(1):57-60.  

6. Lipworth L, Tarone RE, Lund L, McLaughlin JK. Epidemiologic characteristics and risk 

factors for renal cell cancer. Clin Epidemiol 2009 Aug 9;1:33-43.  

7. Setiawan VW, Stram DO, Nomura AM, Kolonel LN, Henderson BE. Risk factors for renal 

cell cancer: the multiethnic cohort. Am J Epidemiol 2007 Oct 15;166(8):932-940.  

8. Patard JJ. Incidental renal tumours. Curr Opin Urol 2009 Sep;19(5):454-458.  

9. Novick AC. Laparoscopic and partial nephrectomy. Clin Cancer Res 2004 Sep 15;10(18 Pt 

2):6322S-7S.  

10. Zimmermann R, Janetschek G. Complications of laparoscopic partial nephrectomy. World 

J Urol 2008 Dec;26(6):531-537  

11. Kirkland KB, Briggs JP, Trivette SL, Wilkinson WE, Sexton DJ. The impact of surgical-

site infections in the 1990s: attributable mortality, excess length of hospitalization, and 

extra costs. Infect Control Hosp Epidemiol 1999 Nov;20(11):725-730.  



 

13 

 

12. Chow WH, Gridley G, Fraumeni JF,Jr, Jarvholm B. Obesity, hypertension, and the risk of 

kidney cancer in men. N Engl J Med 2000 Nov 2;343(18):1305-1311.  

13. Bamgbade OA, Rutter TW, Nafiu OO, Dorje P. Postoperative complications in obese and 

nonobese patients. World J Surg 2007 Mar;31(3):556-60; discussion 561.  

14. Thelwall S, Harrington P, Sheridan E, Lamagni T. Impact of obesity on the risk of wound 

infection following surgery: results from a nationwide prospective multicentre cohort 

study in England. Clin Microbiol Infect 2015 Nov;21(11):1008.e1-1008.e8. 

15. Hua X, Ying-Ying C, Zu-Jun F, Gang X, Zu-Quan X, Qiang D, et al. Obesity, 

hypertension and diabetes mellitus affect complication rate of different nephrectomy 

techniques. Actas Urol Esp 2014 Dec;38(10):640-646.  

16. Gong EM, Orvieto MA, Lyon MB, Lucioni A, Gerber GS, Shalhav AL. Analysis of 

impact of body mass index on outcomes of laparoscopic renal surgery. Urology 2007 

Jan;69(1):38-43.  

17. Anast JW, Stoller ML, Meng MV, Master VA, Mitchell JA, Bassett WW, et al. 

Differences in complications and outcomes for obese patients undergoing laparoscopic 

radical, partial or simple nephrectomy. J Urol 2004 Dec;172(6 Pt 1):2287-2291.  

18. Arfi N, Baldini A, Decaussin-Petrucci M, Ecochard R, Ruffion A, Paparel P. Impact of 

Obesity on Complications of Laparoscopic Simple or Radical Nephrectomy. Curr Urol 

2015 Sep;8(3):149-155.  

19. Isac WE, Autorino R, Hillyer SP, Hernandez AV, Stein RJ, Kaouk JH. The impact of 

body mass index on surgical outcomes of robotic partial nephrectomy. BJU Int 2012 

Dec;110(11 Pt C):E997-E1002. 

20. Fugita OE, Chan DY, Roberts WW, Kavoussi LR, Jarrett TW. Laparoscopic radical 

nephrectomy in obese patients: outcomes and technical considerations. Urology 2004 

Feb;63(2):247-52; discussion 252  

21. Hunt JD, van der Hel OL, McMillan GP, Boffetta P, Brennan P. Renal cell carcinoma in 

relation to cigarette smoking: meta-analysis of 24 studies. Int J Cancer 2005 Mar 

10;114(1):101-108.  



 

14 

 

22. Ehdaie B, Furberg H, Zabor EC, Hakimi AA, Russo P. Comprehensive assessment of the 

impact of cigarette smoking on survival of clear cell kidney cancer. J Urol 2014 

Mar;191(3):597-602.  

23. Taber DJ, Ashcraft E, Cattanach LA, Baillie GM, Weimert NA, Lin A, et al. No 

difference between smokers, former smokers, or nonsmokers in the operative outcomes 

of laparoscopic donor nephrectomies. Surg Laparosc Endosc Percutan Tech 2009 

Apr;19(2):153-156.  

24. Underwood PW, Sheetz KH, Cron DC, Terjimanian MN, Englesbe MJ, Waits SA. 

Cigarette smoking in living kidney donors: donor and recipient outcomes. Clin 

Transplant 2014 Apr;28(4):419-422. 

25. Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a new 

proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg 

2004 Aug;240(2):205-213.  

26. http://apps.who.int/bmi/index.jsp?introPage=intro_3.html.  

27. Ostchega Y, Hughes JP, Terry A, Fakhouri TH, Miller I. Abdominal obesity, body mass 

index, and hypertension in US adults: NHANES 2007-2010. Am J Hypertens 2012 

Dec;25(12):1271-1278.  

28. Kotchen TA. Obesity-related hypertension: epidemiology, pathophysiology, and clinical 

management. Am J Hypertens 2010 Nov;23(11):1170-1178. 

29. Simhan J, Smaldone MC, Tsai KJ, Li T, Reyes JM, Canter D, et al. Perioperative 

outcomes of robotic and open partial nephrectomy for moderately and highly complex 

renal lesions. J Urol 2012 Jun;187(6):2000-2004.  

30. Minervini A, Vittori G, Antonelli A, Celia A, Crivellaro S, Dente D, et al. Open versus 

robotic-assisted partial nephrectomy: a multicenter comparison study of perioperative 

results and complications. World J Urol 2014 Feb;32(1):287-293.  

31. Lee S, Oh J, Hong SK, Lee SE, Byun SS. Open versus robot-assisted partial nephrectomy: 

effect on clinical outcome. J Endourol 2011 Jul;25(7):1181-1185.  

http://apps.who.int/bmi/index.jsp?introPage=intro_3.html


 

15 

 

32. Lucas SM, Mellon MJ, Erntsberger L, Sundaram CP. A comparison of robotic, 

laparoscopic and open partial nephrectomy. JSLS 2012 Oct-Dec;16(4):581-587.  

33. Grimes MD, Blute ML,Jr, Wittmann TA, Mann MA, Zorn K, Downs TM, et al. A Critical 

Analysis of Perioperative Outcomes in Morbidly Obese Patients Following Renal Mass 

Surgery. Urology 2016 Oct;96:93-98.  

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

16 

 

Cover letter  
 

Dear Editor  

Title: BMI and renal surgery- perioperative outcomes and postoperative complications  

This study investigates if higher BMI is a risk factor for worse perioperative outcomes and 

higher incidence of postoperative complications in patients going through renal surgery 

because of renal tumours. It is an important topic because of the rising incidence of obesity 

and technically difficulties in surgery on overweight or obese patients.  

This study did not find any difference in estimated blood loss, incidence of erythrocyte 

transfusion, operation time, length of hospital stay, unplanned readmissions or postoperative 

complication rates ( excluding surgical site infections)  between the normal weight and 

overweight/obese patients. The results of this study also found that patients with higher BMI 

may have an increased risk of postoperative surgical site infections, even though not 

statistically significant this may help surgeons to be more observant with overweight patients 

and try to prevent postoperative infections.  

This study is important to publish because it does show that there are no differences between 

normal weight and overweight patients, maybe opposite of the general view that obese 

patients have pourer perioperative outcomes and a higher frequency of postoperative 

complications.  

Best regards  

Max Pettersson Bachelor of medicine Örebro University          
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Ethical Considerations  
 

The REBUS-study has ethical permission by the Uppsala/Örebro Region Ethic committee 

(reference number 2012/161). All patients have signed a written informed consent after oral 

and written information. All personal data are de-identified and all participants are given a 

serial number, the key between personal number and serial number are only available for 

persons working with the study.      

Since this is an observational study there is no difference in treatment between different 

patients and consequently no discrimination between participants and other patients could 

have been made. Except for the questionnaire the patients filled out all data are extracted from 

medical charts already present in the health care and therefore the intruding on personal life of 

the study participants are very limited.        

Partial or radical nephrectomy because of renal neoplasms is a widely performed surgery and 

since higher BMI is a risk factor for developing renal cell carcinoma these patients have 

higher BMI then the general population. It is important to investigate body weight which can 

be a sensitive topic to patients and differences in perioperative outcome and postoperative 

complications so that the health care can be better prepared to take care of different issues that 

can be associated with higher BMI. This study can give information to urologic surgeons that 

perform nephrectomies and give patients with different BMI a better health care.        
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Populärvetenskaplig sammanfattning  
 

BMI och njurcancerkirurgi, hur går det för patienterna under och efter 

operation?  

Njurcancer är en allvarlig cancersjukdom med hög dödlighet och det ända sättet att bota 

patienten är att operera bort njuren. Övervikt är en känd riskfaktor för att utveckla njurcancer 

men det är oklart om de överviktiga patienterna har sämre utfall i samband med kirurgin t.ex. 

längre operationstider, större blodförlust, längre vårdtid och om de har en ökad risk för 

komplikationer efter kirurgin som t.ex. infektioner och blödningar.  

Den här studien undersökte 98 patienter som opererat bort sin njure på grund av njurtumörer. 

Patienterna delades in i två grupper BMI mindre än 25 vilka ansågs som normalviktiga och 

BMI mer än 25 vilka betraktades som överviktiga.  

Resultaten visar att det inte var någon skillnad i blodförlust på operationen, 250 ml i båda 

grupperna och att det var lika stor andel som behövde blodtransfusion på eller efter 

operationen ca 12 % av patienterna. Det var ingen skillnad i frekvensen återinläggningar på 

sjukhus mellan de båda grupperna. Det visade sig att de patienterna som var överviktiga tog 

ungefär en kvart längre tid att operera men dessa resultat kan även bero på andra faktorer som 

t.ex. ålder och kön. Det var inte heller någon skillnad i hur många dagar patienterna stannade 

på sjukhuset, median 6 dagar i båda grupperna. Det var ingen skillnad i frekvensen 

komplikationer i de båda grupperna, dock visade det sig att alla fem patienter som fick en 

infektion var överviktiga.  

Sammanfattningsvis visar den här studien att det inte var någon skillnad i hur det går på och 

efter operation för normalviktiga jämfört med överviktiga patienter som opererar bort sin 

njure pga. njurtumör. Möjligtvis att de överviktiga patienterna har en något ökad risk att 

drabbas av en infektion efter operationen, men dessa resultat är inte säkerställda.         


