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Abstract

There are few studies in literature regarding the incidence of chronic kidney disease (CKD) secondary to obstructive 
ureteral fibrosis after radiotherapy. In the last decade, important nephro-urological features have been emphasized 
due to enhanced survival time of the oncological radiation-treated patients: the vesicoureteral post-radiation fibrosis 
induces CKD with rapid progression to end-stage-renal disease (eSRD) and the necessity of dialysis initiation in this 
group of population, presenting significant pathophysiological and therapeutic aspects. 
The purpose of the study: to evaluate the prevalence of obstructive nephropathy by radic ureteral fibrosis as under-
lying condition in chronic dialyzed patients and the treatment option represented by renal replacement therapy in 
these patients, before and after curative surgery. 
Material and methods: Between 2010 and 2012, a non-interventional, retrospective study was conducted in our hos-
pital, including individuals with CKD stage 3, 4 or 5D in need of desobstructive interventions. A comparison was made 
between a group of 20 patients diagnosed with radiation nephropathy (preoperative non-dialysis dependent 
CKD – NDD-CKD – that were included in chronic dialysis program after surgery) undergoing desobstruction surgery 
versus a control group of 156 chronic dialyzed patients in need of different desobstruction interventions. The fol-
lowing features were evaluated pre- and postoperative (in the first 24h): biochemical parameters (e.g.: hemoglobin, 
predialysis BUN, serum creatinine, serum potassium, serum albumin), infectious complications and postoperative 
mortality. 
results: The postoperative complications were higher in NDD-CKD patients versus control group (40% versus 12.8%). 
Additionally, an increased postoperative mortality was noticed in NDD-CKD subjects comparing to control group. An 
incidence of 1.74% cases of radic fibrosis as underlying condition for CKD stage 5D in chronic dialyzed patients was 
observed. 
conclusions: In the last 10 years, the incidence of eSRD due to radiation nephropathy increased significantly among 
the patients admitted in our hospital. Chronic hemodialysis in NDD-CKD patients (until surgery time) with obstructive 
radiation nephropathy represents a long-term adequate therapeutic option, with an acceptable outcome, after the 
success of the curative surgical intervention. In addition, the postoperative status can be improved by a thorough 
postoperative care including the techniques of dialysis and the intensive care treatment of the specific pathology 
conditions in radic fibrosis.
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s Introduction
In the last decade, the incidence of chronic kidney 

disease (CKD) due to obstructive causes in patients with 
radiation-treated neoplasia is increasing. According to 
literature data, long-term urological complications in-
duced by curative radiotherapy for genital cancer are 
rare, but extremely severe [1,2], and obstructive uropa-
thy occurs in 4% cases of CKD [3]. In patients with radi-
ation nephropathy, the development of CKD occurs in 
50% of cases [4], CKD being 20 times more frequent in 
patients with radiation nephropathy compared to the 
general population [5].

If, in 2009, in Romania, obstructive radiation ne-
phropathy as underlying condition in dialyzed patients 
had a prevalence of only 0.8% [6], in the last 5 years, we 
noticed an elevation of this pathology in this specific 
group of population.

Therefore, we consider that a special consider-
ation should be given to patients with pelvic neopla-
sia undergoing radiotherapy and surgical treatment 
to whom CKD development, due to secondary uret-
eral fibrosis and obstruction, have been noticed. It is a 
known fact that the side effects of irradiation on ureter-
al and intestinal tissues are significant. The persistence 
and evolution of the fibrosis process leads to the scle-
rosis of the lower urinary tract (e.g.: bladder, ureters) 
with important impact on the kidneys: varying degrees 
of CKD, acute-on-chronic kidney disease caused by 
obstruction and infectious complications. These acute 
events usually require urological interventions impos-
ing, also, preoperative dialysis and often continuing re-
nal replacement therapy (RRT) in postoperative period.

Patients with acute-on-chronic kidney disease 
caused by radic fibrosis and secondary obstruction 
present a complex uremic and neoplasic milieu, and 
the therapeutic approach requires urgent desobstruc-
tion of urinary tract, hydro-electrolyte rebalancing and 
decreases of nitrogenous waste products levels. In ad-
dition, antibiotic therapy is often needed due to urinary 
tract infection as a consequence of chronic stasis, the 
low resistance of harmed and fibrosis-affected urothe-
lium, systemic immunosuppression, and the urological 
intervention per se.

For these reasons, dialysis initiation can provide 
significant help for hydro-electrolyte and acid-base 
rebalancing, improvement of uremic poisoning phe-
nomena, allowing the practitioner to prescribe suffi-
cient doses of antibiotic to a patient with impaired re-
nal elimination capacity. Dialysis is performed pre- and 
postoperatively, and in a few days after surgery a com-

prehensive reassessment is performed to decide the 
adequate CKD following treatment management: tem-
porary cessation of RRT due to the resolution of kidney 
function or to continue chronic dialysis and creating a 
suitable chronic vascular access.

Materials and method
During 2007 and 2009, within “Saint John” Clinical 

emergency Hospital, a study was conducted that high-
lighted the major influence of primary kidney diseases 
on further evolution, survival rate and quality of life in 
chronic dialyzed patients [6]. Considering these conclu-
sions as valuable findings in better understanding the 
prognosis of dialyzed population and also an increase 
prevalence of dialyzed individuals after performing dif-
ferent types of surgery, a special group of subjects drew 
our attention: patients in need of surgical interventions 
(especially those presenting radiation or/and obstruc-
tive nephropathy) and RRT to whom the perioperative 
status is defining for their long-term outcome.

Therefore, between 2010 and 2012, we conducted a 
retrospective, non-interventional study which purpose 
was to assess the prevalence of obstructive nephropa-
thy induced by radic ureteral fibrosis in chronic dialyzed 
patients, and evaluation of the therapeutic options.

Our trial included:
 � admitted patients with CKD stage 3-4 due to radia-

tion nephropathy that underwent surgery, required 
pre- and postoperative hemodialysis (HD) and were 
maintained in the chronic dialysis program after the 
surgery (the study group);

 � hemodialyzed patients in need of urological desob-
structive surgery (the control group).

The exclusion criteria were represented by: severe 
conditions due to important associated comorbidities 
(e.g.: severe heart failure, recent history of stroke, poor-
ly therapeutically controlled diabetes mellitus).

After the inclusion and exclusion criteria were ap-
plied, a total of 176 patients resulted, divided in 2 
groups: group A consisting of 20 patients with a history 
of irradiated neoplasia and radic fibrosis – non-dialysis 
dependent CKD – NDD-CKD (preoperative CKD stage 
3-4 and postoperative included in chronic dialysis pro-
gram) and group B (the control group) of 156 patients 
already on chronic dialysis program who required sur-
gery.

In all patients, during pre- and postoperative peri-
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sod (the first 24 hours after surgery) a thoroughly eval-
uation of the following biochemical parameters was 
performed: hemoglobin, predialysis BUN (Pre-BUN), se-
rum creatinine, serum potassium, serum albumin. Fur-
thermore, infectious complications and mortality rate 
during the first week after surgery were also assessed. 
The conclusions of the study were stated following the 
comparative analysis between the two groups.

statistical analysis
The statistical analysis included descriptive meth-

ods (mean and standard deviation for the normal dis-
tribution parameters), T-Student test in order to com-
pare results, statistical significance with p < 0.05 and 
linear correlation Pearson Chi- Square for independent 
parameters.

results
Group A included: 8 women (40%) and 12 men 

(60%) with CKD stage 3 and 4 associating obstruc-
tive nephropathy caused by neoplasia, and group B 
(chronic dialyzed patients requiring surgery) 54 wom-
en (34.6%) and 102 men (65.4%), respectively. No sta-
tistically significant difference between genders was 
noticed in the two groups (p > 0.05; χ2 = 0.635, df = 1) 

(Table 1, 2).

Table 1. Crosstabulation gender group A versus group B

Dialysis Type
Total

Group B Group A

Gender

Female

No of 
patients

54 8 62

% within 
gender

87.1% 12.9% 100.0%

% within 
dialysis

34.6% 40.0% 35.2%

% of Total 30.7% 4.5% 35.2%

Male

No of 
patients

102 12 114

% within 
gender

89.5% 10.5% 100.0%

% within 
dialysis

65.4% 60.0% 64.8%

% of Total 58.0% 6.8% 64.8%

Total
no of 

patients
156 20 176

Table 2. Chi-square Tests gender group A versus group B

Value df
Asymp. 

Sig.  
(2-sided)

exact Sig. 
(2-sided)

exact Sig. 
(1-sided)

Pearson 
Chi-

Square
0.225a 1 0.635

Continui-
ty Correc-

tionb

0.051 1 0.821

Likeli-
hood 
Ratio

0.222 1 0.638

Fisher’s 
exact Test

0.628 0.404

N of Valid 
Cases

176

a. 0 cells (0.0%) have expected count less than 5. The minimum ex-
pected count is 7.05.

b. Computed only for a 2x2 table   
 

In addition, there were no statistically significant 
differences regarding age between the 2 groups (63.21 
± 12.6 years in group B, 61.20 ± 13.61 years in group A; 
p = 0.506) (Table 3, 4).

Table 3. Group statistics mean age, group A versus group B

Dialysis No Mean
Std.  

Deviation
Std. error 

Mean
Age Group B 156 63.21 12.601 1.009

Group A 20 61.20 13.610 3.043

Table 4. Independent samples test mean age, group A ver-
sus group B

Levene’s Test 
for Equality of 

Variances
T-test for Equality of Means

F Sig. t df
Sig. 

(2-tailed)

Mean 
Differ-
ence

Std. Error 
Difference

95% Confidence Interval of 
the Difference

Lower Upper

Age

Equal 
variances 
assumed

0.103 0.748 0.666 174 0.506 2.012 3.020 -3.949 7.972

Equal vari-
ances not 
assumed

0.627 23.371 0.536 2.012 3.206 -4.615 8.638

In group A, the mean post-radiation period was of 
5.2 +/-3.43 years:

0 – 5 years – 6 patients (30%);
5 – 10 years – 11 patients (55%);
over 10 years – 3 patients (15%).
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s The biochemical constants recorded in the two 
groups, both pre- and postoperatively, showed the fol-
lowing (Table 5):
A. Pre-Bun presented a statistically significant differ-

ence between the two groups, in pre- and postop-
erative measurments, with higher mean values in 
group A:

 ¾ preoperative: group A (87.68±12.69mg/dL) 
versus group B (80.23±20.11mg/dL), p = 0.029;
 ¾ postoperative: group A (36.64±9.78mg/dL) 
versus group B (27.62±8.41mg/dL), p = 0.001.

B. serum creatinine had a statistically significant dif-
ference between the two groups, in pre- and post-
operative assessments, with higher values in group 
A:

 ¾preoperative: group A (11.74±2.29mg/dL) versus 
group B (5.90±1.40mg/dL), p = 0.001;
 ¾postoperative: group A (8.11±1.65mg/dL) versus 
group B (4.67±1.35mg/dL), p = 0.001.

c.  Mean hemoglobin, preoperatively and postop-
eratively, presented increased levels in group B 
because of the ePO (erythropoietin) treatment re-
ceived by chronic dialyzed patients. The difference 
between the two groups was statistically significant 
only in the postoperatively period:

 ¾preoperative: group A (9.84±3.06g/dL) versus 
group B (10.05±2.31g/dL), p = 0.766;
 ¾postoperative: group A (8.09±1.19g/dL) versus 
group B (9.23±1.93g/dL), p = 0.001.

D.  serum potassium showed significantly statistically 
elevated values in group A, both preoperatively and 
postoperatively:

 ¾preoperative: group A (6.71±0.94meq/L) versus 
group B (3.6±1.0meq/L), p = 0.001;
 ¾postoperative: group A (5.70±0.59meq/L) versus 
group B (3.87±0.63meq/L) p = 0.001.

E.  serum albumin showed statistically significant dif-
ferences between the two groups only in the post-
operatively period, with lower levels in group A:

 ¾preoperative: group A (3.53±0.58g/dL) versus 
group B (3.38±0.52g/dL), p = 0.279;
 ¾postoperative: group A (3.35±0.40g/dL) versus 
group B (3.60±0.40g/dL), p = 0.014.

Table 5. Characteristics of the biochemical constants of 
the two groups A and B

Biochemical 
constants

Group A Group B p

  Pre-BUN (mean ± SD)
- preoperative 87.68±12.69mg/dl 80.23±20.11mg/dl 0.029h

- postoperative 36.64±9.78mg/dl 27.62±8.41mg/dl 0.001l
  Serum creatinine (mean ± SD)

- preoperative 11.74±2.29mg/dl 5.90±1.40mg/dl 0.000l
- postoperative 8.11±1.65mg/dl 4.67±1.35mg/dl 0.000l

  Hb (mean ± SD)
- preoperative 9.84±3.06g/dl 10.05±2.31g/dl 0.766NS

- postoperative 8.09±1.19g/dl 9.23±1.93g/dl 0.001l
  Serum potassium (mean ± SD)

- preoperative 6.71±0.94mEq/L 3.6±1.0mEq/L 0.000l
- postoperative 5.70±0.59mEq/L 3.87±0.63mEq/L 0.000l

  Serum albumin (mean ± SD)
- preoperative 3.53±0.58g/dl 3.38±0.52g/dl 0.279NS

- postoperative 3.35±0.40g/dl 3.60±0.40g/dl 0.014h

Hb = hemoglobin; Pre-BUN = blood urea nitrogen predialysis; 
SD = standard deviation; p (group A vs. group B) = h p <0.05; 
lp<0.01; NS = no statistic significance;

The presence of the infectious complications 
emphasized a higher proportion within group A (8 pa-
tients, 40%) versus group B (20 patients, 12.8%), with 
statistical significance (p = 0.002) (Figure 1).

Postoperative mortality was recorded in 30% of 
cases (6 patients) in group A, with a higher percentage 
compared to group B (19 patients, 12.2%), and with sta-
tistically differences (p = 0.032) (Figure 1).

Fig. 1. The prevalence of infectious complications  
and mortality in group A vs. group B

Regarding the maintenance of chronic dialysis after 
the surgery was performed, in group A, we recorded a 
total of 14 patients.

Compared to the statistics provided by the previ-
ous trial (ended in 2009) that observed only 2 cases of 
radic fibrosis as underlying condition for eSRD in need 
of chronic dialysis [6], in the present study we noticed 
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san increase in prevalence by 120.25% for radiation ne-
phropathy: 2 of a total of 252 patients (0.8%) versus 20 
patients of a total of 1147 patients now (1.74%).

Discussions
Despite the new methods that reduce the risk of 

adverse effects of radiotherapy in malignancies (con-
formal radiotherapy, intensity modulated and image 
guided radiotherapy, antioxidants – vitamin e, pentox-
ifylline, hyperbaric oxygen, amifostine), radic fibrosis of 
the tissues still represents an important pathology with 
secondary life-threatening complications [7-9].

The post-radiotherapy morphological alterations of 
the bladder and ureters leads to impaired urinary tract 
dynamics and can induce, through the obstruction and 
recurrent infectious status, chronic renal disease with 
progression to eSRD.

The international epidemiological data are ex-
tremely rare for this pathology. Regarding the alter-
ations of urinary tract and bladder produced by the ra-
diation-induced fibrosis, there are a limited number of 
studies performed in the urological departments that 
show their prevalence in isolated communities, and 
the percentages are not consistent (from 0.8% - 2.8% 
to 36.4%) [10-13].

The epidemiological dates are almost absent re-
garding the outcome and complications of radiation 
nephropathy and the progression to CKD and eSRD.

Therefore, we have focused on the incidence of 
post-radiation urological complications and their prev-
alence depending on the survival after radiological 
procedure was performed. Along our personal obser-
vations, we performed also a review of international 
findings regarding urological complications after pel-
vic radiotherapy and we noticed that the incidence of 
these complications is different by the region where 
the trial was conducted.

While one study from Japan specifies an incidence 
of 8.1% for important urological complications in a 
group of patients, for a period of eight years post-radia-
tion, studies from europe and USA offer lower percent-
ages of 1 – 2.5% of the incidence of the ureteral ste-
nosis and radiation cystitis undergoing CKD [10,14,15].

Our hospital, an emergency unit, with a higher ad-
dressability of the urological service and the possibility 
to perform acute hemodialysis in every moment, the 
cases of radiation nephropathy with different degrees 
of urinary obstruction and exacerbations of secondary 
CKD are not an exception.

Between 2007 and 2009, a trial performed in our 
Department indicated a number of 2 patients, from a 
total of 252 chronic dialyzed patients, whose underly-
ing disease was obstructive nephropathy induced by 
irradiation for a pelvic neoplasia [6].

In the present study, the prevalence of the rad-
ic fibrosis among chronic dialyzed individuals was of 
1.74%, statistically significant higher than the preva-
lence of 0.8% recorded in 2009 (p = 0.272). Compared 
to the radiotherapy moment, this prevalence increased 
proportionally with the lifetime, but a decrease was 
noted in the group over 10 years lifetime, probably due 
to the mortality of other causes.

In the Japanese study, the average time of occur-
rence of the urological complications was 6.4 years 
[10,14,15]; in our group of patients the average time 
was of 5.2 +/-3.43 years.

The postoperative complications in patients with 
non-recurrent operated neoplasia and advanced radic 
fibrosis developing CKD were more common.

Summarizing, the two groups had the following 
characteristics:

Pre-BUN values of serum creatinine and serum po-
tassium in group A were higher compared to group B, 
with a statistically significant difference both preopera-
tively and postoperatively;

infectious complications were more common in 
group A (40%) versus group B (12.8%);

postoperative mortality was increased in group A 
(30%) versus group B (12.2%).

We recorded a total of 14 patients with operated 
and irradiated neoplasia associating irradiation fibro-
sis that required chronic HD after the surgery (conse-
quently a vascular access was created).

Following the increase number of curative surgery 
for genital and urinary tract malignancies and also 
lower digestive ones, the percentage of patients pre-
senting secondary obstructive nephropathy caused by 
irradiation has increased in recent years, and chronic 
dialysis has become a common therapeutic option in 
these cases. The pathology of chronic dialyzed popula-
tion with associated lower urinary tract radic fibrosis in-
volves particular elements that need to be known and 
taken into account both during the chronic monitoring 
via dialysis centers and perioperative period.

conclusions
The progress in the radiotherapy field aimed to 

minimize the secondary adverse effects (e.g.: low uri-
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s nary tract fibrosis) by using oral therapy with conju-
gated estrogen, anticholinergic agents, antioxidants, 
pentoxifylline, tocoferol, intravesical instillations with 
acid aminocaproic and formaline or the administration 
of hyperbaric oxygen. In addition, surgery options are 
available such as: vesical augmentation, urinary deriva-
tions, fulguration or cystectomy.

Despite these continuous improvements, because 
of the elevated lifetime of oncological patients, the 
prevalence of cases diagnosed with post-radiotherapy 
fibrosis increased over the last years and led to a higher 
incidence of radiation obstructive nephropathy.

The patients with eSRD and radiation nephropathy 
as underlying condition present pathophysiological 
peculiarities regarding treatment and long-term evo-
lution.

During the acute event, the initiation of dialysis is 
performed as an emergency procedure when the risk 
of mortality is increased and urological intervention 
is needed. In majority of cases, the necessity of RRT is 
extended and the patient is integrated in chronic HD 
program (3 weekly dialysis sessions).

Chronic HD in previously NDD-CKD patients until 
the time of desobstruction, with radiation nephrop-
athy, may represent a long-term therapeutic option, 
with relatively good evolution after the curative sur-
gery. The postoperative complications in NDD-CKD 
patients with operated non-recurrent neoplasia and 
radic fibrosis are more frequent and severe than in 
chronic dialyzed population; these complications can 
be ameliorated by initiating RRT, and can be overcome 
thorough adequate postoperative care and adapting 
the techniques of dialysis and intensive care treatment 
according to each patient pathological condition.
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