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Abstract

Introduction and Objectives. In urological practice one of the most important emergencies is considered the in-
fected hydronephrosis, with great potential to evolve in urosepsis. These situations require an urgent drainage of the 
upper urinary tract with double J catheter or percutaneous nephrostomy. The aim of the study was to evaluate the 
efficacy of early renal drainage in the management of infected hydronephrosis and also to identify microbial patho-
gens involved in urinary tract infections.

Materials and Methods. This retrospective cohort study analyses clinical data of 101 patients (100%) with upper urinary 
tract drainage performed for infected hydronephrosis, at the Clinic of Urology Targu Mureș, in a period of 28 month.

Results. The mean age of the patients was 57 years, male-female ratio: 64 female, 37 males. The aetiology of the hy-
dronephrosis in 74 cases (73.26%) was uretherolythiasis, in 8 cases (7.92%) musculo-invasive bladder cancer, in 3 cases 
(2.97%) pyelouretheral junction syndrome, in 4 cases (3.97%) gynaecological tumors (uterine, cervical cancer), in 2 
cases (1.98%) retroperitoneal fibrosis, in 2 cases (1.98%) ureteral stenosis, in 2 cases (1.98%) ureteral urotelial cancer and 
other causes in 4 cases (3.96%). In the majority of the cases (72.27%) the renal drainage was performed by JJC insertion, 
in 23.76% of the patients a percutaneous nephrostomy while in 3.96% of cases a nephrectomy was performed. Addi-
tional antibiotic therapy was conducted based on the microbiological findings: 37.2% e coli, 18.6% enterococcus spp, 
13.95% Klebsiella Pneumoniae, 9.30% Proteus mirabilis and in 20.95% of the cases for other pathogens.

Conclusions. Infected hydronephrosis, because of its rapid onset and septic evolution, should be considered a uro-
logical emergency, requiring a renal drainage as soon as possible. The two ways of drainage: double J catheterization 
and percutaneous nephrostomy combined with an early, wild spectrum antibiotherapy are the main goals of the 
proper management of infected hydronephrosis.
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Introduction and Objectives 
Hydronephrosis, the dilation of the renal pelvis or 

calyces, due to ureteral obstruction, can result in pain, 
infection, sepsis, and loss of renal function (1). According 
to an US study on a number of 59 064 autopsies (per-
formed on newborns to 60 years and after), hydrone-
phrosis had a 3.1% prevalence (2). In terms of aetiology 
there are two categories of hydronephrosis: congeni-
tal (primary) and acquired (secondary). Their occur-
rence is based on ureteral compression or an intrinsic 
obstacle with dilation of the overlying upper urinary 
tract (3). An infected hydronephrosis (IH) warrants im-
mediate drainage of the affected renal unit, because 
an early renal drainage by percutaneous nephrostomy 
(PN) or double J catheter insertion (JJCI), mentioned 
in the literature as emergency treatment modalities, is 
mandatory, with an important role in the appropriate 
treatment of these patients (3). The above mentioned 
minimally invasive and interventional radiologic tech-
niques allow temporary drainage until a final proce-
dure is performed (urological, gynaecological or other 
surgical interventions) or in some cases could be a per-
manent, final form of treatment (4). A good, interdisci-
plinary communication between urologist, surgeon 
or gynaecologist is a determining factor in the proper 
management of each patient, increasing the chances 
of survival. The purpose of the study was to assess the 
role and the efficacy of early renal drainage in the man-
agement of patients with infected hydronephrosis and 
to identify the pathogens that cause urinary infection 
in these cases. The following criteria were studied: lab-
oratory parameters (leukocytes and platelets number, 
serum creatinine and glucose levels, urine culture) at 
admission and at discharge of the patient, the renal 
drainage modalities (JJCI or PN) and their timing.

Materials and Methods
A retrospective, cohort study, was performed from 

2013 to 2015, in the Clinic of Urology Targu Mureș. 
Patient inclusion criteria was: hydronephrosiss / ure-
tero-hydronephrosis, obstructive renal failure, uri-
nary tract infections. The exclusion criteria was: non 
obstructive renal failure (prerenal or renal), acute or 
chronic pyelonephritis. The following data were pro-
cessed: modality of the renal drainage subjected (NP or 
JJCI), the time elapsed until the intervention, laborato-
ry parameters (number of leukocytes, platelets, creati-
nine levels) at admission and at discharge, presence of 
fever, the aetiology of urinary infection and aetiology 
of the hydronephrosis / uretero-hydronephrosis, and 

Fig.1 Aetiological distribution of  
acquired hydronephrosis

the used antibiotherapy (according to antibiogram). 
We used Microsoft excel and Graph Pad Prism 6.05 for 
processing the data.

Results
The study included a total of 101 patients (100%) 

presenting various degrees of hydronephrosis diag-
nosed according to eAU Guidelines 2015. The choice 
of anterograde (PN) or retrograde drainage (JJCI) of the 
kidney depended on the indication of the procedure, 
patients` choice, their medical condition, local anatom-
ical conditions and urologists` opinion.

In 24 (23.76%) of the cases a PN was performed, 
while in the majority of the cases at 73 patients 
(72.27%), ureteral stent was inserted. In 4 (3.96%) cases 
nephrectomy was performed due to irreversible de-
struction of renal parenchyma.

The mean age of the patients studied was 57 years 
(between 18 and 93 years), while the sex ratio was 
64:37 in favour of women. Regarding the aetiology, 
we identified the following causes: urinary stones in 
74 cases (73.26%), bladder tumours in 8 cases (7.92%), 
pyeloureteral junction (PUJ) stenosis in 3 cases (2.97%), 
prostate tumors 2 cases (1.98%), gynaecological tu-
mors (cervix, endometrium) in 4 cases (3.96%), retro-
peritoneal fibrosis in 2 cases (1.98%), ureteral stenosis 
in 2 cases (1.98 %), urothelial tumors in 2 cases (1.98%), 
and other causes in 4 patients (3.96%).

Laboratory parameters were compared at the ad-
mission and discharge, based on the Wilcoxon test 
the creatinine level showed a statistically significant 
change (p-value <0.0001).
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The same test 
was used for com-
parative analysis 
of leukocyte val-
ues before and 
after surgery, with 
statistically signif-
icant results also.

The platelet 
count analysis 
was performed 
using Student 
t-test, which did-
n`t reveal any sig-
nificant difference 
(p = 0.1564).

In terms of fever, at the moment of admission we 
found values varying between 37.5 °C and 39.5 °C.

As of the associated pathology, the most frequent 
was diabetes mellitus, well known risk factor of IH, be-
ing present in 26 (25.74%) of the cases. In 43 cases (43%) 
urine culture revealed infection, up to seven types of 
bacteria were found, in 3 cases more than three types 
of germs identified. 

The most frequent isolated bacteria were: e. coli 16 
(37.2%) followed by enterococcus 8 (18.6%) and Klebsi-
ella pneumoniae in 6 cases (13.95%).Fig.3 Preoperative and postoperative leukocyte count 

Fig.2 Comparative analysis of 
preoperative and postoperative 
creatinine level

Fig.4 Distribution of patients with fever
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In terms of mortality, we registered eight deaths 
(7.9%) due to advanced sepsis associated with acute or 
chronic renal failure.

Discussions
The management of acquired hydronephrosis (AH) 

is a complex one, from many points of view, requiring 
in many cases renal drainage especially the one with in-
fectious complications. In our retrospective study, out 
of 101 patients, the main etiologic factor was lithiasis 
(73.26%), followed by numerous other factors such as 
bladder, prostate cancer, ureteral stenosis, retroperito-
neal fibrosis, gynaecological tumors etc. In the study of 
Pricop from 2014, also the stones were in the first place 
concerning the obstruction, followed by pregnancy, 
congenital hydronephrosis, tumors, etc (5). In all these 
cases a complex treatment was necessary, urinary 
drainage, followed by etiologic treatment. Thus, in ref-
erence to the study led by Micelyte in 2002, we empha-
size the importance of interdisciplinary communica-
tion in the correct management of these conditions (6). 
The complexity of AH lies also in choosing the right up-
per urinary tract derivation. Although our study was fo-
cused on determining the effectiveness of these renal 
derivation techniques, it is important to mention the 
advantages and disadvantages of the two procedures. 
In the case of double-J stent drainage the major advan-
tage lies in the variety of their use. The study of Mudas-
sar in 2013 indicates the importance of renal drainage 
with ureteral stent in case of intrinsic aetiology and AH. 
This study also shows that after intervention the num-
ber of postoperative complications such as micturition 
disorders and back pain, have been decreased (7). The 
study by Li in 1994 demonstrates the efficacy of the 

ureteral stent in case of hydronephrosis caused by ste-
nosis of the pyeloureteral junction (8). The importance 
of these interventions emerges also from the study of 
Sadan in 1994 and John in 1999, which confirmed the 
efficacy of renal drainage in hydronephrosis if acquired 
during pregnancy (in our study pregnancy as an etio-
logic factor was not found) (9,10). 

The disadvantages of ureteral stent drainage are 
represented by the possible complications (haematu-
ria, dysuria, pain, vesicoureteral reflux, stent calcifica-
tion, urinary tract infection) (11,12). PN is mentioned as 
a method of choice in the treatment of AH in the re-
search study of the Society of Interventional Radiology 

(13). The advantages of this method lie in the fact that it 
can be performed under ultrasound guidance, which 
eliminates the risk of exposure to radiation. Lodhi has 
demonstrated in 2014 the efficacy of this treatment 
with an over 96% rate of success in AH of extrinsic ae-
tiology (14). It is the elective method when the AH has 
an intrinsic aetiology, urothelial or invasive tumors in 
advanced stages. In our study these had an incidence 
of 1.98% for urothelial tumors, respectively 9.90% for 
other invasive tumors. Previous studies have compared 
the two methods in terms of operative time, recovery 
period, complications, postoperative analgesia need-
ed and quality of life. One such study is the one of 
Mokhmalji from 2001, indicating the advantage of PN 
against JJCI for AH having kidney stones as aetiology. 
As a counterargument to this study is the study of Ram-
sey in 2010, based on 1000 clinical trials which asserts 
that none of these two drainage methods is superior to 
the other (15). In our study, in cases of 74 patients with 
hydronephrosis caused by lithiasis, the renal drainage 
was obtained in the majority of the cases (64) by ure-

Fig.5 Distribution of identified pathogens
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teral JJCI and only at 10 patients with PN (16). One of 
the most important indicators in analysing the effica-
cy of early renal drainage, was to determine the time 
elapsed until the intervention (T). Our result (T < 36 
hours) showed similar values to those in other studies, 
namely the 2015 urological guidelines of european As-
sociation of Urology. There were cases where the time 
elapsed until the intervention was extended because 
we were not able to follow in every case the disease 
onset, particularly in patients who presented later 
than the onset of symptoms (17). Another indicator in 
our analysis was the serum creatinine level before and 
after surgery, with statistically significant results. Post-
operative creatinine values were significantly lower 
than preoperative ones. Similar results were reported 
by Flukes in 2015. His study included 52 patients with 
AH with lithiasis aetiology and ureteral stenting. The 
study described an improvement of laboratory results: 
decreased serum creatinine levels and white blood cell 
count (18). In cases of extremely high creatinine values, 
some exceeding 13 mg/dl in our study, the timing of 
renal drainage seemed to be the most important fact. 
A study by McCullough in 2008 showed that if the AH is 
of extrinsic aetiology (pelvic tumors) the level of serum 
creatinine at onset is a prognostic factor regarding the 
chances of success in inserting ureteral stent (19).

Our study demonstrated that the number of plate-
lets and white blood cells decreased after surgery, sta-
tistically significant for the latter. Fever, present at ad-
mission in most cases, constitutes an important marker 
in terms of associated urinary infection. Paz in 2005 
conducted a retrospective study on 100 cases of ure-
teral stent insertion, identifying fever as complication 
of the intervention, although he confirmed the impor-
tance of this procedure in the management of infect-
ed hydronephrosis (20). Diabetes mellitus, a well known 
risk factor for urinary infections, was present in 25.74% 
of the cases, influencing the value of the studied pa-
rameters. The postoperative recovery was extended in 
almost all cases with confirmed diabetes mellitus (21,22). 
Identified pathogens were consistent with the litera-
ture. Of the 43 positive urine culture, escherichia coli 
was the most frequently isolated, followed by entero-
coccus and Klebsiella pneumoniae. Identification of 
pathogens had an important role in the correct treat-
ment of IH due to the targeted antibiotherapy.

Conclusions
Infected hydronephrosis require early and emer-

gency treatment. Renal drainage performed by percu-

taneous nephrostomy or by double J ureteral stenting 
is of utmost importance. Identification of the etiolog-
ical factor of the hydronephrosis / uretero-hydrone-
phrosis  is an important step in the proper treatment 
also appropriate antibiogram guided antibiotherapy 
increasing the chances of survival.
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