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ABSTRACT
Objectives: To compare between the retrograde double j catheterization and the percutaneous
nephrostomy tube insertion as an acute management of obstructive uropathy and to demonstrate
which procedure carries the least complications.

Methods: This retrospective study was conducted in Prince Hussein Urology Institute. (270)
patients who underwent these procedures between (May-2016 and Septemper-2017) were included,
with the exclusion of severe coagulopathy, post dialysis, distal outflow obstructive uropathy
patients, pediatric age groups and pregnant ladies. According to the type of the procedure, the
patients, medical records were divided into two groups: group 1 (150) patients with a retrograde
double j catheter insertion, group 2 (120) patients post percutaneous nephrostomy tube insertion, the
follow up period was from (postoperative day 1 till definitive management), the age group range,
mean age and SD were (between 22 and 64 years), (45.35), (11.03), respectively.
Results: Post double j catheterization, the complications were: urgency and frequency 42% (63
patients), urine leakage 9% (14 patients), dislocation 3% (5 patients), haematuria 37% (56 patients),
urosepsis 20% (30 patients), catheter calcification 16% (24) and failure to insert 14% (21patients).
Whereas, post nephrostomy complications were: septicemia 5% (6 patients), bleeding 11% (13
patients), kinked tube 2% (3 patients), incorrect position 4% (5 patients) and failure of insertion 5%
(6 patients).
Conclusion: Percutaneous nephrostomy as an initial draining procedure in acute management of
upper urinary tract obstruction is superior to double j catheterization before definitive surgery.

Keywords: Double j catheter insertion, percutaneous nephrostomy tube insertion, The
complication rate, Obstructive uropathy.
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most common cause of obstructive uropathy
Introduction
in the early and middle aged patients are an
Obstruction of urine flow could increase the
example for intraluminal causes. Other causes
pressure within the collecting system, which
(intramural, extraluminal) are the obstetrical
leads to kidney injury; this case is defined as
injury in females, malignancies such as
obstructive uropathy. (1) This structural
(prostate, urinary bladder, ureteric, colon,
impedance of urine flow can occur at any
cervical) cancer in elderly patients. (3) Since
level of the urinary tract from the renal
obstructive uropathy is a serious condition
calyceal system to the external meatus of the
that can bring patients to the emergency
urethra. (2) Ureteric obstruction that causes
department with an acute renal colic and
upper urinary tract obstruction is divided into
sometimes may potentially led to a lethal
three categories: intraluminal, intramural and
situation in a case of infection that leads to
extra luminal. Ureteric stones which are the
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urosepsis and subsequently septic shock with
multi-organ failure, electrolyte disturbances,
renal dysfunction with uremia and finally
death; (4) Drainage procedures of the upper
urinary tract like nephrostomy, double j
catheter insertion and even open drainage of
the kidney were offered as they are widely
used as an option of management until the
definitive
surgery
like
ureteroscopy,
percutaneous
nephrolithotomy
and
extracorporeal shock wave lithotripsy as a
management of the different levels of ureteric
stones, or after definitive management of
genitourinary malignancies and adjacent
organ malignancies . (5, 6) The most widely used
methods to drain the proximal urinary tract
obstruction are the double j catheter insertion
and percutaneous nephrostomy tube insertion.
(7, 8)
The choice of drainage procedure for
which method to be used depend on an
individualized consideration and according to
the patient clinical situation because of lack
clear guidelines about this issue. (8) There are
many differences between these techniques
depending on the following factors: 1) quality
of life (which procedure is more affecting this
factor), 2) success rate and 3) complication
rate, which was varied between both of them
according to the nature of the risk, the
frequency, the intensity and the severity of
each complication was noted post each
procedure. The most common complications
were noted post these procedures as
mentioned in literature were: urinary urgency,
frequency and leakage, infection or urosepsis,
haematuria,
dislocation
and
catheter
(9,
10)
bleeding required
encrustation,
transfusion or embolization, cardiac arrest,
hydrothorax or pneumothorax, blockage of
the PCN tube due to kinking, and
inappropriate positioning of the tube. (11) In
our study a comparison between these two
methods after the treatment of the obstructive
uropathy will be relied on to clarify which
procedure has the highest success rate and
which has the less complication rate.
Methods: This retrospective study was
completed in the Royal Medical Services at
Prince Hussein urology institute and included
(270) patients who underwent these two
procedures
(retrograde double-j-catheter
insertion, percutaneous nephrostomy tube
insertion)
between
(May-2016
and
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Septemper-2017)
as
an
emergency
management for relieving obstruction in a
condition were definitive treatment was not
the case. In our unit skills and facilities for
PCN and JJ stent insertion are equally
available. The choice between them was,
therefore, dependent on the clinician,
inclusion criteria and patient choice. The
inclusion criteria were age above pediatric age
(14 years), obstructed kidney associated with
infection, obstructed both kidneys, obstruction
affecting renal function, obstruction in a
single kidney status and all were candidates
for either procedure. The exclusion criteria
were pregnant ladies, severe coagulopathy,
history of recent dialysis, urinary bladder
tumors and patients that experienced bilateral
hydronephrosis due to benign distal outflow
obstruction (like benign prostatic hyperplasia
and atonic bladder). It is noteworthy that
retrograde DJC insertion was adopted for
patients who were fit for general anesthesia,
not suffering from septicemia (T <38.5), on
anticoagulant treatment with mild to moderate
impairment of coagulopathy profile, bilateral
or unilateral obstructive uropathy due to
external compression by a malignant process
or with severe renal impairment, patients who
were liable for PCN and antegrade JJ catheter
insertion, but cannot tolerate a prone position
due to respiratory distress or morbidly obese
or patients preference. While PCN or
antegrade JJ stenting criteria were: patients
who had any one of the risk factors which
were mentioned before for retrograde
technique beside the patients who were fit for
general anesthesia, but they preferred
antegrade manner and avoiding the risks of G.
A, when PCN was already in placed it is
better to insert JJ stent in an antegrade mode
and lastly the patients who get a retrograde JJ
failure of insertion. After obtaining the
medical records of these patients, a revision of
these files was formed depending on the
history of the past medical illnesses, chief
complaints, history of the presenting illnesses,
physical examinations and all investigations
were done for these patients like (complete
blood count, kidney function testTHE,
electrolytes, urine analysis and cultures,
radiology imaging diagnostic modalities used
for these patients before the intended
procedures including (plain abdomen x-rays,
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renal ultrasonography and renal computed
tomography). Then our research assistant
divided the patients in relation to the type of
the procedure into two groups as follows:
group 1 which included (150) patients who
underwent double j catheter insertion, group 2
included (120) patients who underwent
percutaneous nephrostomy tube insertion. The
groups matched well for the age (between 22
and 64 years), with a mean value of (45.35,
SD= 11.03years), see Table (I) below. All
patients were given second or third generation
cephalosporin before and after any
intervention till the finishing of a full course
for each antibiotic. According to the patient
clinical situation, the adjustment of every
antibiotic dosage was done if there was a
rising in the kidney function tests. Concerning
the double-j-catheter insertion, the procedures
were done in a lithotomy position either under
a G. A or local anesthesia with sedation, using
a 21F rigid cystoscope with working
channels. Angiographic catheter was inserted
through the targeted ureteric orifices;
therefore a retrograde pyelogram was done by
meticulous injection of the contrast media to
delineate the anatomy of the upper urinary
tract. And over a hydrophilic floppy tip
guidewire, the double-j-catheter size (5, 6, or
7 Fr) was inserted. In the patients who
underwent percutaneous nephrostomy, a
complete sterilization and draping of the
lumbar area with the patient in the prone
position was done. Then a local anesthesia
was injected in the expected punctured area
by using either Xylocaine 2% (10-20 ml)or

lignocaine 1% (5-10 ml),so after the correct
site of the puncture was chosen along the
posterior axillary line or the renal angle with
the assistance of the ultrasonography, the
chiba 18-gauge needle was inserted over an
incised wound in this site towards dilated
pelvicalyceal system, samples were sent for
culture and cytology, antegrade pyelogram
was performed and the contrast was injected
to outline the pelvicalyceal system, a lower
pole calyx can be chosen for punctured by a
22-gauge needle under fluoroscopy guidance,
then over a hydrophilic guidewire and after
dilating the nephrostomy tract with the
dilators, a pig tail nephrostomy tube sized
from (6 to 8Fr) was put in this tract and fixed
by a silk suture no.1. The complications of
these two procedures were recorded in the
results below according to the modified
clavien grading system to report the surgical
outcome of each technique , (12) taking in
consideration that the follow up period of
these complications was ranging from the first
day post each procedure till a definitive
treatment. Most of the data were presented in
the form of a tabulated comparative statistics,
the numbers and the percentages were
generated from the categorical data by using
SPSS software version 24 and the
Comparison between these categorical data
(N (%)was done by chi-square test. P-value <
0.05 was considered statistically significant.
Ethical committee approval was gained from
our royal medical services institution for the
publication of this study.

Table I: Age groups.
Age
Mean value
Standard deviation (SD)

Group 1
(22-61) years
(43.95) years
(11.90) years

Results:
In this study, we noted there were multiple
causes of the obstructive uropathy that varied
from the intraluminal pathology like uretric
stones which were the commonest cause of
the obstruction among other diseases, whether
intraluminal, intramural or extra luminal like
the obstetrical injury or malignancies. These
illnesses were arranged in the Table (II)
below according to the commonest pathology
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Group 2
(28-64) years
(46.66) years
(10.55) years

that causes the urinary tract obstruction until
the last one. Despite the proper antibiotics that
were given to all patients, and the procedures
were conducted in a sterile environment with
a proper technique, the complications after
both procedures had been occurred due to
many reasons, like the time of the patients’
presentations, whether early or late, the
general condition of the patients, the past
medical illnesses, the patients, ages, the site of
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the obstruction and the coexistence of the
infection. In Table (III) below, we reported
the complications (either early or late) that
had been occurred post each procedure
according to the modified clavien grading
system with the details of the patients’
numbers who were exposed to these
complications. These complications were
treated as was mentioned in the patients,
follow up notes by several methods.
Septicemia was managed
with the
administration
of
intravenous
fluids,
intravenous antibiotics, and antipyretics and
monitoring. Bleeding was managed by
observation, serial PCV test, blood
transfusion if required and fortunately no
patient required angio-embolization. Urgency,
frequency and also urine leak were dealt with
an observation and treatment of the infected
cause if presented in addition to adding
anticholinergics or removing of the uretral
stent during the definitive treatment. Catheter
calcifications were also treated with the
ureteroscopic disintegration of the stones

using lithoclast or extra corporeal shock wave
lithotripsy. Failure of the double j catheter
insertion was lead to the PCN or antegrade
double j catheter insertion, while failure of
PCN or antegrade JJ stenting was dealt
according to the underlying cause:
uncooperative patients were underwent
retrograde JJ insertion under local anesthesia
with sedation, patients in septic shock were
put on a good intravenous antibiotics and
close monitoring till they can do either
procedure (retrograde or antegrade) and the
patients who failed PCN tract, kinked
nephrostomy tube or incorrectily positioned,
the solution was retrograde JJ insertion
method or another trial of reinsertion of
nephrostomy tube.So as a result, the
complication rate post the double j catheter
insertion was more than that was seen post the
percutaneous nephrostomy tube insertion,
with the estimated P-values of these
complications regarding the comparison
between the two procedures were shown in
Table II. (Significant P-value was < 0.05).

Table II: Causes of obstructive uropathy.
Causes\ Groups
Group 1 (N*=150) (%)
Uretric stones
(N=63) (42%)
Renal stones
(N=41) (27.33%)
PUJ® obstruction
(N=17) (11.33%)
Cervix carcinoma
(N=9) (6%)
Retroperitoneal fibrosis
(N=7) (4.67%)
Prostate carcinoma
(N=6) (4%)
Pyonephrosis
(N=4) (2.67%)
Emphysematous pyelonephritis
(N=3) (2%)

Group 2 (N=120) (%)
(N=48) (40%)
(N=43) (35.8%)
(N=9) (7.5%)
(N=7) (5.83%)
(N=5) (4.2%)
(N=4) (3.33%)
(N=3) (2.5%)
(N=1) (0.83%)

*n: number of the patients. ®PUJ: pelviuretric junction.

Table III: Complications after each Procedure according to the modified clavien system.
Complications(grades) procedures
Double j catheter
Percutaneous
insertion
nephrostomy
Urgency and frequency (grade 1)
63 (42%)
0 (0%)
Incontinence (grade 1)
14 (9%)
0 (0%)
Haematuria vs. bleeding (grade 1\ grade 2)
56 (37%)
13 (11%)
Kinked tube (grade 3a)
0 (0%)
3 (2%)
Incorrect position (grade 3a)
0 (0%)
5 (4%)
Failure of insertion (grade 3a+3b)
21 (14%)
6 (5%)
Dislocation (Grade 3b)
5 (3%)
0 (0%)
24 (16%)
0 (0%)
Catheter incrustation or calcification (grade 3b)
Urosepsis or septicemia (grade 2\ grade 4b)
30 (20%)
6 (5%)

P-Value©
0.001
0.004
0.049
0.018
0.012
0.027
0.007
0.015
0.029

©: P-value was estimated in comparison between of both groups. (significant P-value <0.05 was considered).

Discussion:
In this study, the double j catheterization was
done either under a general or local anesthesia
with sedation. The complications post this
procedure were Urgency and frequency,
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Incontinence, hematuria and urosepsis or
septicemia v bm.
(due to the urinary
tract instrumentation by Cystoscopy and the
resultant injury of the urinary tract
components or secondary to the placement of
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the JJ stent in the setting of an emergency
intervention). The other complications were:
failure of catheter insertion (secondary to the
complete obstruction of the ureter by the
causative stone or by the external
compression due to a malignant process),
dislocation and incrustation. On the other
hand, only the local anesthesia was required
for the percutaneous nephrostomy (PCN) tube
insertion, therefore, the general anesthesia or
sedation was avoided. Also, complications
post this technique were: hematuria
(secondary to the entrance of the collecting
system or the existence of a foreign body like
the nephrostomy tube or DJC), bleeding (due
the risk of vascular injury during the
intervention itself), failure of insertion to the
upper urinary tract and urosepsis or
septicemia (which may be fatal) as a result of
the rapid decompression of a closed infected
system. In brief, these complications were
noticed less frequently than those with post
DJC insertions. There were other two
complications post PCN (kinked tube and
incorrect position), which were not seen post
DJC insertion because they were related to the
nephrostomy tube itself. So, the complication
rate after PCN was lower than that after JJ
stent insertion. This was especially so for the
life-threatening complication of septicemia
(5% vs. 20%). Whereas that, frequency and
dysuria were unpleasant for the patient with
DJC but are much less serious than
septicemia. In our hands, PCN was a
technically easier procedure with less frequent
failure of insertion (5% vs. 14%). Although
not specifically measured in this study, PCN
appeared to cause more discomfort in regards
to the free mobility of the ambulatory
patients. It is noteworthy that the authors of
this study are fortunate in having free access
to both procedures; some other units lack
facilities for PCN 24 hours a day availability.
In the urology practice for many years, using
of the ureteric stents has been adopted to the
relief of the ureteral obstruction, but many
complications were encountered during its
use. The most common complications were
noticed in literature: irritative voiding
symptoms, incontinence, hematuria, bleeding
requiring blood transfusion, urosepsis or
septicemia and catheter incrustation). (13, 14)
Due to the high risk and morbidity of the
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encrustation of double j catheter with the
other associated urinary symptoms, the
treating urologist should discuss clearly to the
patient the temporary intent of the internal
stents. (15) There are several factors that play
a role in increasing the complication rate of
double j stenting like (longer stents and older
patients). (16) Therefore the decision of the
uretral catheterization should not be taken
lightly as it is a double edged weapon (friend
or enemy) due to the high complication rate.
(17)
Total in all, this supports our idea that the
uretric stents carry a significant risk of
complications that needs an accurate timing of
removal and changing.
Percutaneous
nephrostomy tube insertion is not out of
complications
also.
Many
serious
complications post PCN could occur like:
Septic shock, bleeding requiring blood
transfusion,
vascular
injury
requiring
embolization or nephrectomy, bowel injury
and Pleural complications. (18) Displacement
of PCN catheter could be a complication post
These
PCN tube insertion also. (19)
complications were divided into early and
late. (20) An unusual complication like
guidewire fracture may occur. (21) Despite
there are several risk factors that could be
implicated in the occurrence of the
complications post PCN the only proven one
that influence the development of these
complications is obesity. (22) So, regarding
these data and our results; PCN tube insertion
is a transient procedure also, because it is not
free of complications, but the complication
rate is less than that post double j
catheterization.
The
Indications
for
percutaneous nephrostomy were: a urinary
diversion, treatment of the nephrolithiasis and
complex urinary tract infections, ureteral
intervention,
and
nephroscopy
and
ureteroscopy. (23) Antegrade percutaneous
snaring of double j catheter also a safe
indication of PCN. (24) The most common
extension of percutaneous nephrostomy is the
placement of a ureteral stent for the treatment
of the urinary obstruction or ureteral
perforation, this technique is safe, effective
and has a high degree of success rate. (25) So
that, the training on PCN to perform the
antegrade double j catheterization should be
encouraged. (26) In the contrast of our study,
Ljubomir Dinic and colleagues mentioned
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similar incidences of the complications post
both procedures, except for the pain, urinary
symptoms and asymptomatic bacteriuria. (27)
In some articles, the authors reported the
superiority of the DJC insertion over PCN
tube insertion if ESWL (Extra Corporeal
Shock Wave Lithotripsy) is not available in
situ for the treatment of the obstructive
uropathy, (28) these findings are against our
outcomes. On the other side, In the acute or
chronic renal failure due to an intrinsic or an
extrinsic ureteral obstruction caused mainly
by malignancies like prostate, urinary bladder,
and uterine, the PCN was found to be the
most appropriate procedure to preserve the
renal functions, (29) and the success rate of
PCN was higher than that in the double j
catheter insertion. (30) So, the PCN is better
than the retrograde double j catheterization
due to the lower risk of the complications,
more safety and high success rate, and seems
to be a good option for antegrade JJ stent
insertion as an alternative to the retrograde
approach, especially when the latter had failed
or when PCN had already been placed, (31)
which was going with our findings. Finally,
the best treatment choice of a particular
procedure was depending on the site of the
obstruction, the degree of the proximal
obstruction and the local expertise. (32)

Conclusion:
PCN is superior to the retrograde double J
catheter insertion in the management of
supravesical obstruction associated with
infection or renal impairment. The
complication rate in PCN approach is less
with a higher success rate. In centers with the
lack of expertise in the nephrostomy tract
creation and management, the retrograde
double J catheter insertion is still a safe and
successful option.
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