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CHAPTER 7 

Transplant nephrectomy: what are the surgical 
risks?

V.P. Alberts, R.C. Minnee, F.J. Bemelman, K.A.M.I. van der Pant and M.M. Idu

ABSTRACT
Whether or not to remove a failed renal graft has been the subject of much debate. 
One reason for a cautious approach to graft removal is its high morbidity and 
mortality rates. We analyzed the morbidity, mortality, and risk factors of transplant 
nephrectomy at our center. 

We included 157 cases of transplant nephrectomy in 143 patients, performed 
between January 2000 and May 2012 at the Academic Medical Center, Amsterdam. 
Patient data were collected retrospectively. 

A total of 32 surgical complications occurred after transplant nephrectomy (20%) 
and 16 patients needed surgical re-intervention (10%). Hemorrhage and infection 
are the most frequent causes of surgical complications (14%). The mortality rate 
was 3.2%. There were no significant differences in characteristics and timing of 
transplant nephrectomy between the group with surgical complications and the 
group without. A total of 59 re-transplantations were performed in 57 patients 
(38%). 

Transplant nephrectomy is associated with high morbidity and mortality rates. 
We found no significant risk factors for surgical complications following transplant 
nephrectomy and no significant association between timing of transplant 
nephrectomy and surgical complications. Steps to reduce these complications 
need further investigation.

Annals of Transplantation 2013 Apr;18:174-181 
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INTRODUCTION

Despite progress in renal graft survival during the last decades, graft failure still 
occurs.1–3 Graft failure rates are approximately 12% to 22% at 3 years, and 44% 
to 59% at 10 years after transplantation.4 Between 4.5% and 84% of failed renal 
grafts are subsequently removed.5-8 Whether or not to remove a failed renal graft 
is the subject of much debate.7,9–12 The traditional approach has been to perform 
transplant nephrectomy only when clinical symptoms arise.8,13 Grafts that have 
failed within the first year after transplantation are usually removed prophylactically, 
as they are likely to become symptomatic after reduction of immunosuppressive 
therapy. Late graft failure can also be due to non-immunological causes. If so, 
weaning of immunosuppressive therapy will often not lead to clinical symptoms 
of rejection, and the graft is only removed when it becomes symptomatic. 

It is hypothesized that transplant nephrectomy might cause sensitizing of the 
patient, which could compromise a future transplant.14 Others argue that a failed 
renal graft left in situ is a source of sepsis, chronic inflammation, and erythropoietin 
resistance, and should therefore be routinely removed.9,10,15 Ayus et al. described 
a significant 32% lower adjusted relative risk for all-cause death after transplant 
nephrectomy in a recent retrospective study of 10.951 patients.9

Transplant nephrectomy has high morbidity and mortality rates.12,16 The morbidity 
is mostly due to hemorrhage or infection, and is reported to be 4.3% to 82%.17–20 
Mortality rates range from 1.2% to 39%, and most are due to sepsis.5,21 Poor clinical 
condition, immunosuppressive therapy, and mostly non-elective circumstances for 
transplant nephrectomy attribute to these poor outcomes. Furthermore, transplant 
nephrectomy can be a technically demanding procedure, especially when there is 
dense inflamed tissue surrounding the transplant. 

We performed a single-center retrospective study to analyze outcome, especially 
morbidity and mortality, of transplant nephrectomy in our center. 

METHODS 

Between January 2000 and May 2012, 160 transplant nephrectomies were 
performed in 143 patients at the Academic Medical Center, Amsterdam. During 
the same period, 1239 kidney transplantations were performed. We excluded 3 
patients who experienced direct graft failure during implantation in whom the 
graft was removed immediately. All other 157 patients were included in this study. 
Patient data were collected retrospectively and patients were followed until death 
or May 2012, whichever occurred first. 

Our indication for transplant nephrectomy was a non-functional graft within one 
year after transplantation, a secondary non-functional graft causing symptoms, or 
to create space in the iliac fossa for a next renal transplant. All operations were done 
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by, or under supervision of, a transplant surgeon. All patients received prophylactic 
antibiotic treatment approximately 30 minutes before skin incision. Transplant 
nephrectomy was performed through the same incision as the transplantation, 
using an extracapsular or intracapsular approach, depending on the time since 
transplantation, preference of the surgeon, and the aspect of the surgical field. 
During the intracapsular approach, the graft capsule was incised and the renal 
graft was bluntly dissected. The kidney was removed from within the capsule and 
the pedicle, and renal vessels were clamped and ligated with non-absorbable 
sutures. With the extracapsular approach, the graft was removed with the renal 
capsule and subsequently the ureter and renal vessels were ligated. Stumps of the 
renal artery and vein were left in situ. Use of a vacuum drain depended on the 
preference of the surgeon, and was placed through a separate stab incision. 

All medical records were screened for postoperative complications. We defined 
surgical complications as any event after transplant nephrectomy that required 
intervention and was directly related to surgery, such as surgical re-intervention, 
radiological intervention, the placement of a drain, red blood cell transfusion, start 
of antibiotics, and opening of the surgical wound. Hypertension was defined as 
diastolic blood pressure higher than 90 mmHg, systolic blood pressure higher than 
140 mmHg, or use of antihypertensive medication indicated to treat high blood 
pressure. We assumed diabetes mellitus to be present when a random or post-
load glucose level was more than 11.0 mmol/L, or when anti-diabetic medication 
was used. Cardiovascular disease was defined as the occurrence of at least one 
of the following conditions: ischemic heart disease, cerebrovascular disease, and 
peripheral vascular disease. Pathological-anatomical findings were categorized 
as rejection, ischemia, inflammation, and other causes. Rejection included acute, 
vascular, and chronic rejection. Ischemia included renal artery and renal venous 
thrombosis and other causes of ischemia. 

Statistical analysis 
Comparisons of categorical data between the surgical complication group and the 
group without surgical complications were performed using the χ² test. Continuous 
data were compared with the Mann-Whitney U test. Univariate logistic regression 
analysis was used to identify risk factors for surgical complications. A P value less 
than 0.05 was considered statistically significant. Multivariate logistic regression 
was not performed, since we had only one variable with a P value below 0.20 in 
univariate logistic regression. We had less than 1% missing for all variables, except 
for BMI (n = 49, 31%), immunosuppressive therapy (n = 35, 22%), hypertension (n 
= 14, 9%), pathological anatomical finding (n = 13, 8%), surgical technique (n = 
12, 8%), donor type (n = 6, 4%), cardiovascular history (n = 4, 3%), and indication 
for transplant nephrectomy (n = 4, 3%). Mean values were imputed to missing 
values for BMI. For statistical analyses the SPSS software package was used (SPSS 
19, Chicago, Illinois, USA). 
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RESULTS
 
Between January 2000 and May 2012, 157 transplant nephrectomies were 
performed in 143 patients. Mean follow-up was 7.9 years (standard deviation (SD) ± 
2.9 years). Patient characteristics are presented in Table 1. There were no significant 
differences between the group with surgical complications and the group without 
surgical complications. The age at transplant nephrectomy ranged from 2 to 79 
years (mean 42 ± 17 years). In the first week after transplantation, 20% of the grafts 
were removed, 36% were removed after 1 month, 56% after 6 months, and 58% 
after 1 year. Indications for transplant nephrectomy were non-function of the graft 
within 1 year in 59 cases (38%), and secondary non-function and the development 
of symptoms in 90 cases (57%). These symptoms included pain (40%), fever (20%), 
hematuria (9%), hypertension (6%), and other symptoms as thrombocytopenia. In 
four patients, nephrectomy had to be performed to clear the fossa prior to wait-
listing the patient for another renal transplant. 

There were no significant differences in the incidence of surgical complications 
between three different time intervals between transplantation and transplant 
nephrectomy; 17% within the first 6 weeks, 22% between 6 weeks and 1 year, and 
23% after 1 year, with an odds ratio (OR) 0.71 (95% confidence interval (CI) 0.31 to 
1.62), OR 1.22 (95% CI 0.44 to 2.88) and OR 1.28 (95% CI 0.59 to 2.79), respectively. 
When transplant nephrectomy was performed after the mean interval of 3.4 years 
after transplantation, we found an OR of 1.40 (95% CI 0.61 to 3.21) for surgical 
complications. Figure 1 presents the time between transplantation and transplant 
nephrectomy and the incidence of postoperative surgical complications. 

Figure 1 Time to transplant nephrectomy and incidence of surgical complications
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Table 1 Characteristics and risk factors for developing surgical complications after transplant nephrectomy

All
patients 
N = 157

With surgical 
complications 

n = 32

Univariate analysis

Odds ratio* P

Age

   Under 18 years 15 2 (13%) 0.57 (0.12-2.69) 0.48

   18 to 50 years 88 21 (24%) 1.65 (0.76-3.71) 0.22

   Above 50 years 54 9 (17%) 0.70 (0.30-1.63) 0.40

Female sex 67 14 (21%) 1.06 (0.48-2.31) 0.89

BMI above 30 kg/m2 11 2 (18%) 0.86 (0.18-4.19) 0.85

Hypertension 81 19 (23%) 1.16 (0.52-2.57) 0.72

Diabetes mellitus 15 3 (20%) 0.97 (0.26-3.68) 0.97

Cardiovascular disease 42 8 (19%) 0.85 (0.35-2.08) 0.73

Living donor 25 4 (16%) 0.70 (0.22-2.21) 0.54

Removal of first transplant 118 24 (20%) 1.03 (0.42-2.53) 0.95

Removal of second transplant or more 39 8 (21%) 1.01(0.41-2.48) 0.98

Indication for transplant nephrectomy

   Non-function of graft within one year 59 12 (20%) 1.08 (0.48-2.44) 0.86

   Secondary non-function with symptoms 90 17 (19%) 0.90 (0.40-2.01) 0.79

   Space for new transplant 4 1 (25%) 1.38 (0.14-13.75) 0.78

Immunosupressive therapy

   No immunosuppressive drugs 12 2 (17%) 0.77 (0.16-3.69) 0.74

   Only prednisone 30 8 (27%) 1.56 (0.62-3.93) 0.35

   All combinations 80 14 (18%) 0.70 (0.32-1.52) 0.36

Time since transplantation 

   Within six weeks 59 10 (17%) 0.71 (0.31-1.62) 0.41

   Six weeks to one year 32 7 (22%) 1.12 (0.44-2.88) 0.81

   After one year 66 15 (23%) 1.28 (0.59-2.79) 0.54

Surgical technique

   Intracapsular 79 16 (20%) 1.27 (0.54-2.97) 0.58

   Extracapsular 66 11 (17%) 0.79 (0.34-1.84) 0.58

   Drain placement during surgery 121 21 (17%) 0.76 (0.25-2.26) 0.62

Principal surgeon 

   Transplant surgeon 78 14 (18%) 0.74 (0.34-1.62) 0.45

   Resident supervised by surgeon 79 18 (23%) 1.35 (0.62-2.95) 0.45

Anatomic pathological findings

   Rejection 98 19 (19%) 0.85 (0.39-1.88) 0.69

   Ischemia 40 8 (20%) 0.97 (0.40-2.37) 0.95

   Infection 4 2 (50%) 4.10 (0.56-30.30) 0.17

*Values in parentheses are 95 percent confidence intervals
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A total of 39 patients developed complications after transplant nephrectomy (25%, 
Table 2), 32 patients with surgical complications (20%) and 7 patients with systemic 
complications (4.5%). The surgical complications were 14 cases of wound infection 
(9%), 22 postoperative bleedings (14%), and 2 iatrogenic perforations of the 
colon (1%). Of these 32 patients with surgical complications, 16 required surgical 
intervention (10%). Surgical intervention for postoperative bleeding was performed 
in 15 patients, and 1 patient underwent surgery for an iatrogenic colon perforation. 
Median time between transplant nephrectomy and surgical intervention was 4.5 
days (SD ± 14 days). Patients with surgical complications who did not require 
surgical intervention were treated with antibiotics, red blood cell transfusion, 
placement of a percutaneous drain, opening of the infected surgical wound, or 
a combination of these. Systemic complications included 5 cases of pneumonia 
and 4 cases of atrial fibrillation. Two patients had both systemic complications. Five 
patients died within 30 days after transplant nephrectomy (3.2%); 2 died due to 
sepsis, 1 due to a pulmonary embolus, and 2 due to other causes. Patients with 
surgical complications had a 17-fold increased risk of death within 30 days after 
transplant nephrectomy, compared with patients without surgical complications 
(OR 17.71, 95% CI 1.91 to 164.63). 

Table 2 Complications after transplant nephrectomy (N = 157)

Complication

All complications 39 (25%)

Surgical complications 32 (20%)

   Wound infection 14 (9%)

   Postoperative bleeding and/or hematoma 22 (14%)

   Iatrogenic perforation of colon 2 (1%)

Systemic complications 7 (5%)

   Pneumonia 5 (3%)

   Atrial fibrillation 4 (3%)

Surgical re-intervention after transplant nephrectomy 16 (10%)

   Intervention of bleeding and/or debulking of hematoma 15 (10%)

   Repair of colonic perforation 1 (1%)

Days between transplant nephrectomy and re-intervention (median ± SD) 4.5 ± 14.3 

Mortality within 30 days after transplant nephrectomy 5 (3%)

Some patients had more than one complication

At the time of transplant nephrectomy, 30 patients were on prednisone only (19%). 
Twelve patients had no immunosuppressive therapy (8%), and 80 patients were on 
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prednisone combined with other immunosuppressive drugs (Table 3). There were 
no significant differences in the incidence of surgical complications between the 
various immunosuppressive groups. The intracapsular technique was used in 79 
cases (50%) and was mostly performed in late transplant nephrectomy. Within the 
first year after renal transplantation, the intracapsular technique was performed 
28 times versus 56 extracapsular nephrectomies. After one year, the intracapsular 
technique was used 51 times versus 10 extracapsular nephrectomies. There were 
no differences in complication rates between both techniques (P = 0.81). During 
surgery, 121 patients received a drain (77%) without significantly altering the 
incidence of surgical complications (P = 0.62).

Table 3 Immunosuppressive therapy at time of transplant nephrectomy

All patients No surgical 
complications 

(n = 125)

Surgical 
complications 

(n = 32)

P value

No immunosuppression 12 (8%) 10 (8%) 2 (6%) 0.74

Only prednisone 30 (19%) 22 (18%) 8 (25%) 0.34

Prednisone, cyclosporine and MMF 23 (15%) 20 (16%) 3 (13%) 0.34

Prednisone and cyclosporine 16 (10%) 13 (10%) 3 (9%) 0.86

Prednisone, MMF and tacrolimus 10 (6%) 8 (6%) 2 (6%) 0.98

Prednisone, cyclosporine, 
basiliximab and MMF

8 (5%) 6 (5%) 2 (6%) 0.74

Prednisone and MMF 7 (4%) 6 (5%) 1 (3%) 0.68

Other combinations 16 (10%) 13 (10%) 3 (9%) 0.86

MMF = mycophenolate mofetil

A total of 59 re-transplantations were performed in 57 patients (38%). Most re-
transplantations were performed on the contralateral side and only eight were 
performed on the ipsilateral side. There was no difference in the rate of re-
transplantation between patients with or without surgical complications (P = 0.99). 
The mean time between transplant nephrectomy and re-transplantation was 2.7 
years (SD ± 2.4 years) for patients without surgical complications, and 3.4 years (SD 
± 2.3 years) for patients with surgical complications (P = 0.09).

DISCUSSION

We found a complication rate of 25% in transplant nephrectomy. The surgical 
complication rate was 20% and surgical re-intervention was necessary in half of 



____
68

CHAPTER 7

all patients with surgical complications. This is comparable to other studies, where 
complication rates between 4.3% and 82% have been reported.17,20,22 This wide 
range may be explained by unclear definitions of morbidity used by different 
research groups, selection of study population, and other bias of retrospective 
analyses. Almost all surgical complications were due to infection or hemorrhage. In 
our univariate regression analyses, we found no significant risk factors for surgical 
complications, except for a significant association between surgical complications 
and mortality within 30 days. The use of a closed tube or vacuum drain after surgery 
was not associated with surgical complications. Some researchers suggest that 
the use of drains contributes to fewer post-surgical hematomas and infection, but 
others limit their use to cases where unsatisfactory hemostasis or graft infection is 
present during surgery.11,17

Most transplant nephrectomies were performed within one year after 
transplantation (58%). We found no significant differences between early and late 
graft removal. However, there might be a trend towards an increase of surgical 
complications in late transplant nephrectomy. Several studies have reported an 
increased incidence of surgical complications with delayed removal of a failed 
graft.23–25 A study of 70 transplant nephrectomies by Mazzucchi et al. described 
a significantly higher rate of major surgical complications requiring surgical re-
intervention after transplant nephrectomy if performed more than 60 days after 
transplantation.23 Other studies found no significant differences in complication 
rates between early and late graft removal.26 The mortality rate was 3.2% within 
the first 30 days after transplant nephrectomy. Mortality was significantly higher 
among patients with surgical complications. Other studies report mortality rates 
of 1.5% to 39%.5,21 In a large retrospective study by Johnston et al. transplant failure 
within one year was associated with an increased risk of death.7 In our study, we 
found mortality rates of 4.5% within one year and 2.2% after one year (P = 0.41). 
However, our population was too small to assess this effect.

Re-transplantation is associated with improved patient survival among patients 
with a failed renal graft.25,27 Previous studies reported re-transplantation rates 
of 10% to 15%.9,27,28 We had a re-transplantation rate of 38%. The occurrence of 
postoperative surgical complications had no effect on the rate of re-transplantation, 
although it seems to prolong the interval between transplant nephrectomy and 
re-transplantation.

Some studies suggest that transplant nephrectomy is associated with an increased 
recipient immunoreactivity due to increased exposure to foreign antigens during 
transplant nephrectomy, followed by repair-associated inflammation, which might 
cause an increased risk of re-transplant failure.14,25,29,30 However, other studies did 
not find this effect, and some even found a higher number of re-transplantations in 
patients who had transplant nephrectomy.9 Additionally, transplant nephrectomy 
could improve the condition of a re-transplant recipient, due to cessation of 
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immunosuppressive agents.9,31 At the time of transplant nephrectomy, most 
patients were on prednisone only (19%). Some had prednisone combined 
with other immunosuppressive drugs. We did not find any significant effect of 
immunosuppressive therapy on the occurrence of surgical complications.

Several studies suggest methods to lower the incidence of postoperative bleeding 
and hemorrhage after transplant nephrectomy.32–35 Zomorrodi et al. describes 
an intracapsular technique, leaving the whole graft ureter intact and instilled 
intracapsular diluted Betadine.36 They report a 0% complication rate in 25 patients. 
Previous studies have described coil embolization as an alternative to transplant 
nephrectomy, with success rates of 80% to 92%.33–35 However, a postembolization 
syndrome of pain and fever occurred in almost all patients, and subsequent 
transplant nephrectomy was required in 20% of patients. Additionally, some 
researchers raised concerns about chronic inflammation of the embolized graft 
and its consequent effect on morbidity.21 Intraoperative coil embolization directly 
followed by transplant nephrectomy is described by Neschis et al.37 They found a 
significant reduction of intraoperative blood loss and red blood cell transfusion 
requirements following transplant nephrectomy when coil embolization of the 
transplant renal artery was performed immediately prior to surgery. Blood loss in 
the embolized group was 198 mL compared with 465 mL in the non-embolized 
group (P = 0.035).

Limitations of our study are missing data for some variables, such as BMI, and 
lack of information about the amount of blood loss or the frequency of blood 
transfusion administration. 

In conclusion, we found a complication rate of 25% after transplant nephrectomy. 
We did not detect risk factors for surgical complications after transplant 
nephrectomy and found no significant association between timing of transplant 
nephrectomy and surgical complications. Because of the high complication rate, 
steps to reduce these complications, such as prior coil embolization, need further 
investigation.
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