






Meira MS et al. / CT-guided percutaneous nephrostomy in cancer patients

151Radiol Bras. 2019 Mai/Jun;52(3):148–154

A B

C D

Figure 3. Seldinger technique for percutaneous nephrostomy. A: Puncture needle inserted into the renal pelvis. B: Guide wire in the lumen of the renal collect-
ing system. C: Introduction of the catheter coupled to a rigid rod. D: Three-dimensional CT reconstruction of the abdomen showing the nephrostomy catheter 
in the left kidney, with its end in the renal pelvis.

the obstruction was malignant neoplastic disease in 117 
(90,7%) and a benign lesion in 12 (9,3%). The degree of 
hydronephrosis was classified as grade 1 in 15 (7.5%) of 
the 201 procedures (Figure 4), grade 2 in 50 (24.9%), 
grade 3 in 47 (23.4%), and grade 4 in 18 (9.0%).

The puncture technique most often used was the Seld-
inger technique, which was applied in 140 (69.7%) of the 
procedures. In 16 cases (8.0%), the technique employed 
was not noted or the procedure was contraindicated. The 
caliber of the drain used was 10 Fr in 140 patients (69.7%), 
12 Fr in 40 (19.9%), 6 Fr in 1 (0.5%), and 14 Fr in 1 (0.5%). 
In 19 (9.5%) of the procedures, the drain caliber was not 
noted.

There was a need for an additional intervention (neph-
rostomy or other procedure) in 74 (36.6%) of the 201 
cases. The reasons for the additional intervention were as 
follows: the need to reposition the catheter, in 42 (20.9%) 

of the cases; the need for a larger caliber in order to insert 
a double J stent, in ten (5.0%); nephrostomy malfunction, 
in seven (3.5%); the need to replace the catheter because 
of the time since nephrostomy, in six (3.0%); infection, in 
five (2.5%); and unreported in four (2.0%).

Complications occurred in 19 (9.5%) of the cases: 
perirenal hematoma (Figure 5), in nine patients (4.5%); 
local infection, in one (0.5%); bleeding from the catheter, 
due to a pseudoaneurysm (as seen on arteriography), in 
one (0.5%); late hemorrhagic complications (Figure 2), re-
sulting in death, in one (0.5%); and failed catheter place-
ment, in 7 (36.8%)—due to insufficient dilatation, in 4 
(2.0%) and due to patient agitation, resulting in the need 
to interrupt the procedure, in 3 (1.5%).

As can be seen in Table 1, the occurrence of compli-
cations after percutaneous nephrostomy was not found to 
show a statistically significant correlation with previous 
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Figure 5. CT-guided percutaneous nephrostomy of the right kidney, by the Seldinger technique. A: Pre-procedure axial slice. B: Final follow-up CT showing stabiliza-
tion of the bleeding.
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Figure 4. Percutaneous nephrostomy of the right kidney after removal of double J stent. A: Pre-procedure axial slice showing slight dilatation of the renal col-
lecting system. B: Final follow-up CT, with a maximum intensity projection reconstruction.
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cancer treatment, the puncture technique used, the drain 
caliber, or the degree of hydronephrosis.

DISCUSSION

The way in which urology patients are approached has 
been dramatically altered by advances and technical refine-
ments in the field of interventional radiology. The expansion 
of the indications for percutaneous nephrostomy was pos-
sible only after its safety and efficacy as a means of access-
ing the renal collecting system had been established(15).

In some studies, such as that conducted by Martin et 
al.(16), it has been recommended that percutaneous neph-
rostomy be performed without pre-procedure analysis of 
the coagulation profile. However, we disagree with that 
approach, unless the situation is an absolute emergency. 

Because the kidneys are highly vascularized, needle punc-
ture and dilatation of the urinary tract in a patient with a 
bleeding disorder can result in massive hemorrhage that is 
often difficult to control.

In our study sample, there was a predominance of el-
derly patients, the mean age being 63 years, and percuta-
neous nephrostomy was used mainly as a method of divert-
ing the urinary collecting system to bypass neoplastic ob-
structions. Those data are in agreement with the findings 
of Farrell et al.(17).

In 32.4% of our cases, the dilatation was classified as 
mild. That underscores the fact that the indications for 
nephrostomy include conditions other than obstructive ne-
phropathy. Lee et al.(18) showed that it is also useful for the 
treatment of urinary fistulas, infusion of chemotherapeutic 
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or antibiotic substances, and decompression of perirenal 
collections, such as abscesses. In some cases, an additional 
intervention/nephrostomy can be justified even when there 
is no significant dilatation of the renal collecting system. 
Such intervention was necessary in 36.6% of the proce-
dures evaluated in the present study. Farrell et al.(17) and 
Lee et al.(18) showed that it is possible to perform an addi-
tional intervention when there is displacement or obstruc-
tion of the catheter, which takes on an urgent character 
when there is a clinical profile suggestive of infection, as 
was observed in 5 (2.5%) of the patients in our sample, in 
whom additional intervention was indicated because of an 
infectious etiology.

Most studies report that percutaneous nephrostomy 
has a complication rate of approximately 10%, mortality 
rates ranging from 0.05 to 0.3%(19,20). In the present study, 
we found that complications after percutaneous nephros-
tomy were not significantly associated with the type of 
previous cancer treatment, the technique employed, the 
caliber of the drain used, or the degree of dilatation of the 
renal collection system prior to the procedure. That is due 
in part to the safe nature of the procedure, with respect to 
the technical details, which are subject to the professional 
experience of the interventional radiologist, without in-
dependently raising the risk of complications(21). From 
that perspective, it is also possible to infer that the reason 
that neither the degree of dilatation of the renal collect-
ing system nor the type of previous cancer treatment were 
significantly associated with complications in the present 
study was because percutaneous nephrostomy has high 
success rates when correctly indicated and guided by CT. 
Nevertheless, complications were observed in 9.5% of the 

cases, corroborating data in the literature, and death oc-
curred in one cancer patient (0.5%) who had multiple co-
morbidities and pronounced blood dyscrasia.

Other significant complications of percutaneous neph-
rostomy occurring in the present study, including perirenal 
hematoma, were treated conservatively. Slight transient 
bleeding, typically from veins or smaller vessels, is common 
after percutaneous nephrostomy. However, it is important 
to note that severe hemorrhage requiring transfusion or an-
other urgent intervention is reported in 1–3% of patients 
undergoing percutaneous nephrostomy(20).

As a treatment for a dilated, obstructed renal collect-
ing system, percutaneous nephrostomy is successful in 
98–99% of cases. As would be expected, the reported suc-
cess rate is lower (85–90%) in patients with a non-dilated 
renal collecting system(19). Kalogeropoulou et al.(22) and 
Gamal et al.(23) reported a certain amount of difficulty in 
performing the procedure in such patients. In the present 
study, failure due to a lack of hydronephrosis was observed 
in only 2% of the cases. With adequate training in the latest 
technological advances, the absence of significant hydro-
nephrosis should not be considered a limiting factor for 
percutaneous nephrostomy.

CONCLUSION

CT-guided percutaneous nephrostomy has become 
a routine procedure in the practice of the interventional 
radiologist. The results of the present study indicate that 
the procedure is effective in cancer patients, with success 
rates and complication rates similar to those observed in 
the general population.
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Variable

Previous cancer treatment
Yes
No

Technique
Seldinger
Trocar

Drain caliber
6 Fr
10 Fr
12 Fr
14 Fr

Grade of dilatation
0
1
2
3
4

Complications

Yes

17
2

8
2 

0
9
2
0

9
0
5
4
1

No

172
10

132
2

1
131
38
1

60
15
45
43
17

P
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0.267

0.267

0.046
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