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ABSTRACT
INTRODUCTION: Implementation of the principles of a 
fast-track surgical programme resulted in a decrease in the 
length of hospital stay after open nephrectomies. The aim 
of this study was to describe the regional distribution of 
nephrectomies, postoperative hospital stay and mortality. 
MATERIAL AND METHODS: This study was based on data 
extracted from the Danish National Patient Registry for the 
2000-2009-period. 
RESULTS: A total of 6,790 nephrectomies were performed. 
The mean postoperative stay and mortality decreased from 
10.1 days and 2.6% during the 2000-2004-period to 8.3 days 
(p > 0.05) and 1.7% (p < 0.05) during the 2005-2009-period. 
A significant decrease in length of postoperative stay (6.4 
versus 9.0 days; p < 0.05) and mortality (0.9% versus 2.1%; 
p < 0.05) was found between laparoscopic and open neph-
rectomies, respectively, during the 2005-2009-period. 
Nephrectomies performed by laparoscopic technique rose 
from 7.6% to 30.8% (p < 0.05) and laparoscopic nephro-
ureterectomies from 1.7% to 10.3% (p < 0.05) from the 
2000–2004-period to the 2005–2009-period. 
CONCLUSION: We recommend the implementation of fast-
track surgery programmes to further decrease postopera-
tive stay and mortality. A further increase in the use of lap -
aroscopy is warranted. 
FUNDING: not relevant. 
TRIAL REGISTRATION: not relevant.

Emphasis on surgical outcomes has traditionally focused 
on aspects of mortality and length of hospital stay (LOS). 
Implementation of the principles of fast-track surgical 
programmes has shown a decrease in hospital stay from 
eight days to four days after open nephrectomies [1] 
and to approx. two days after laparoscopic surgery [2, 
3]. Furthermore, laparoscopic donor-nephrectomy can 
be performed with approximately 1-day’s hospital stay 
[4]. The aim of this study was to elucidate the regional 
distribution of nephrectomies in Denmark during the 
2000-2009-period focussing on LOS and mortality.

MATERIAL AND METHODS
The study was based on data extracted from the Na-
tional Patient Registry for the period from 1 January 
2000 to 31 December 2009. All admissions with the fol-
lowing operation codes were included: KKAC00 (simple 

nephrectomy), KKAC01 (laparoscopic nephrectomy), 
KKAC20 (nephro-ureterectomy), and KKAC21 (laparo-
scopic nephro-ureterectomy). Postoperative LOS was 
defined as the primary postoperative stay, including 
transfer to another department or hospital and any 
readmissions within 30 days. Mortality was death  30 
days as recorded in the Central Population Registry 
(CPR). A high-activity department was defined as depart-
ment had performed > 100 nephrectomies/3 years in 
the 2000-2009-period. A low-activity department was 
defined as department had performed < 50 nephrec-
tomies/3 years. Trial registration was not relevant.

Statistics
We used descriptive data, Mann-Whitney test for com-
parison of the available times, and Fisher’s exact test for 
comparison of group mortality. Further, a p < 0.05 was 
considered significant.

Trial registration: not relevant.

RESULTS
During the 2000–2009-period, a total of 6,790 nephrec-
tomies were performed in Denmark (Table 1) on 2,849 
women (42%) and 3,941 men (58%). The median age 
was 63 years (Table 1). Operations were performed in 33 
urological departments in 2000, a number which had 
fallen to 20 departments in 2009. At the end of 2009, six 
departments had performed > 100 operations; nine de-
partments 50-100 operations; and five departments < 50 
operations within the past three years. The operations 
included 3,835 (56.4%) open nephrectomies, 1,377 
(20.2%) laparoscopic nephrectomies, 1,149 (17%) open 
nephro-ureterectomies and 429 (6.4%) laparoscopic 
nephro-ureterectomies. Overall, 26.6% of the oper-
ations were performed with laparoscopic techniques. 

The mean mortality was 2.6% in the 2000-2004 
period, decreasing to 1.7% (p < 0.05) in 2005-2009. The 
total mean mortality was 2.1% in 2000-2009 (Table 2). 
The mean LOS was 10.1 days in 2000-2004, decreasing 
to 8.3 days (p > 0.05) in the 2005-2009-period. The 
mean LOS was 9.1 days in 2000-2009. There was no dif-
ference in mortality or LOS between departments with 
high versus low activity in any periods (p > 0.05) (Table 
2). In laparoscopic versus open nephrectomies during 
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2005-2009, the mean LOS was 6.4 versus 9.0 days, re-
spectively (p < 0.05), and mortality 0.9% versus 2.1%, re-
spectively (p < 0.05). 

In laparoscopic versus open nephro-ureterectomy, 
the mean LOS was 7.4 days versus 10.8 days, respecti-
vely (p < 0.05), but with similar mortality (2.1% versus 
1.9%, respectively) for the 2005-2009-period (p > 0.05) 
(Table 2). In open nephrectomy versus open nephro-ure-
terectomy, the mean LOS was 9.8 days versus 10.9 days, 
respectively (p>0.05) and mortality was 2.5% versus 
2.3%, respectively (p > 0.05) for the 2000-2009-period 
(Table 2). 

The same trend was found for the 2000-2004 and 
the 2005-2009-period. In laparoscopic nephrectomy ver-
sus laparoscopic nephro-ureterectomy, the mean LOS 
was 6.3 days versus 7.3 days, respectively (p > 0.05), and 
the mortality was 0.9% versus 1.9%, respectively (p > 
0.05) (Table 2) for the 2000-2009-period. Nephrec tomies 
performed by laparoscopic technique increased from 
7.6% to 30.8% (p < 0.05), while laparoscopic nephro-ure-
terectomies increased from 1.7% to 10.3% (p < 0.05) 
from the 2000-2004 to the 2005-2009-period.

DISCUSSION
This study of 6,790 patients who underwent nephrec-
tomy in Denmark during the 2000-2009-period shows 
that operations were done in 33 departments in 2000; a 
number that had fallen to 20 departments at the end of 
2009.

The Danish results are comparable to those re-
ported in foreign studies regarding mortality after 
nephrectomies, 2.1% versus 0.6-2% [5, 6] for the 2000-
2009-period. Postoperative mortality after laparoscopic 
procedures was lower than mortality observed after 
open procedures, a finding which is also comparable to 
the results of foreign studies [7, 8]. Patient selection for 
laparoscopic nephrectomy may play a role because it 
may be linked to tumour stage and available surgical ex-
pertise, factors that cannot be evaluated in our study.

Postoperative mortality in the 2000-2004-period 
was 2.6%, decreasing to 1.7% during the 2005-2009-
period. This reflects the influence of specialisation at 
fewer departments as well as the increased use of 
laparo scopy; again factors that cannot be evaluated in 
the present study.

The lack of statistical significance for the differences 
between departments in relation to mortality and LOS 
may be due to the low number of patients and the large 
variability between the hospitals’ results. Since 2009, 
the National Board of Health in Denmark has imple-
mented a plan for specialised treatment. As of 2011, 
nephrectomies with malignant indication in Denmark 
have been centralised to 11 hospitals. As others have 
found a relationship between volume and mortality, this 
will hopefully improve national results [9].

The mean LOS was 9.1 days during the 2000-2009-
period, which is not comparable to foreign studies which 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total

Nephrectomies, n

Male 327 326 326 372 401 390 424 427 446 502 3,941

Female 269 272 270 269 262 287 263 328 309 320 2,849

Total 596 598 596 641 663 677 687 755 755 822 6,790

Median age, years 64.0 63.5 63.0 64.0 62.0 62.0 62.0 63.0 64.0 65.0 63.0

Distribution of operations between males, females and the total number of nephrectomies per year, 
2000-2009.

TABLE 1

TABLE 2

2000-2004 2005-2009 2000-2009

n (%)

30-day 
mortality, 
sum, %

postopera-
tive stay, 
mean, days n (%)

30-day 
mortality, 
sum, %

postopera-
tive stay, 
mean, days n (%)

30-day 
mortality, 
sum, %

postopera-
tive stay, 
mean, days

Hospitals with x operations within 3 years

 > 100 1,489 (48.2) 2.4  9.8 2,174 (58.8) 1.7  8.2 3,663 (54) 2.0  8.9

50 ≤  ≤ 100   842 (27.2) 2.6 10.4 1,218 (33) 1.7  8.3 2,060 (30.3) 2.1  9.2

 < 50   763 (24.6) 2.8 10.7   304 (8.2) 1.6  8.3 1,067 (15.7) 2.4 10.0

Type of surgery

KKAC00, nephrectomy 2,124 (68.7) 2.8 10.4 1,711 (46.2) 2.1*  9.0* 3,835 (56.4) 2.5  9.8

KKAC01, laparoscopic nephrectomy   236 (7.6) 0.8  5.8 1,141 (30.8) 0.9*  6.4* 1,377 (20.2) 0.9  6.3

KKAC20, nephro-ureterectomy   682 (22) 2.5 11.0   467 (12.7) 1.9 10.8* 1,149 (17) 2.3 10.9

KKAC21, laparoscopic nephro-ureterectomy    52 (1.7) 0.0  7.2   377 (10.3) 2.1  7.4*   429 (6.4) 1.9  7.3

All 3,094 (100) 2.6* 10.1 3,696 (100) 1.7*  8.3 6,790 (100) 2.1  9.1

*) p < 0.05.

Distribution of mortality and postoperative stay in the periods 2000-2004, 2005-2009 and 2000-2009 in departments with high, middle and low activity and for various types of 
nephrectomies.
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report LOS averages of 2-4 days [10-12]. This difference 
may be due to suboptimal implementation of the fast-
track principles in the Danish context, which may reduce 
postoperative hospital stay to four days after open neph-
rectomy, as previously reported in Danish studies [1].

CONCLUSION
Mortality decreased significantly during the 2000-2009-
period. However, the small decrease in LOS (from 10.1 
days during 2000-2004 to 8.3 days during 2005-2009) 
suggests that the fast-track methodology has not been 
implemented [13, 14]. Hopefully, fast-track surgery 
programmes together with laparoscopy will lead to a 
further decrease in LOS as well as in mortality.
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