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Top-Notch Minimal Invasive approach for
Nephrostomy Tube Misplacement in the Inferior Vena
Cava: Solving an unimaginable Problem
Maria A Ocampo1, Javier M Salgado1, Adriana Cristancho1, Alonso R Vivas1, Juan C Valero1
1

Division of Urology, Hospital Universitario Mayor Mederi, Universidad del Rosario, Bogota, Colombia
ABSTRACT
Introduction: Percutaneous nephrostomy tube placement is a procedure performed on the daily basis in the urological
practice. The main indication is to relieve urinary tract obstruction. Most series report a complication rate of 10% with a
mortality rate between 0.05-0.3%. Intravenous misplacement of a nephrostomy catheter is a rare complication of PCNT,
the inadequate treatment can lead to fatal consequences. Case Presentation: A 49-year-old woman who presented with a
clinical diagnosis of right pyelonephritis and hydronephrosis. A nephrostomy tube catheter was misplaced in the inferior
vena cava. Accommodation into the collecting system was achieved by an endovascular approach. No complications were
recorded. Conclusion: Misplacement of a nephrostomy catheter in the venous system is an extremely rare complication. The
ideal treatment is to remove the catheter with a minimally invasive technique. An endovascular approach to accommodate
the catheter in the collecting system or even remove it is a safe approach.
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INTRODUCTION

P

ercutaneous nephrostomy was first described by
Gowdein et al in 1955 as a minimally invasive treatment
for urinary obstruction(1). Percutaneous nephrostomy
tube (PCNT) placement is a procedure performed on the daily
basis in the urological practice. There are four main indications
which are: diagnostic testing, access for interventions,
urinary diversion, and relief of urinary obstruction, being
the most common representing 85 to 90% of patients(1,2).
Although PCNT is a common procedure there are no extents
from complications and the clinician should be aware of
these and be able to manage them(3). Most series report
a complication rate approximately of 10% with a mortality
rate between 0.05-0.3%(4,5). The major complications,
defined as the ones that require prolonged hospitalization,
are injury to adjacent organs/structures, severe bleeding, or
infection; presenting approximately in 4% of patients (1,6)
percutaneous nephrostomy (PCN. Rates for complications

related to vascular injury requiring interventions are between
0.1-1% and misplacements leading to injury of other
organs or structures present in less than 1% of patients (4).
Intravenous misplacement of a nephrostomy catheter is a rare
complication of PCNT, the inadequate treatment can lead
to fatal consequences including embolization, perforation,
infection, or even death(3). In this paper, we will describe
the treatment of the misplacement of a nephrostomy tube
in the inferior vena cava, which is an extremely uncommon
complication.

CASE PRESENTATION
A 49-Year-old woman consulted to the emergency department
because of pain in the upper right abdominal quadrant,
malaise, and fever. She had a past medical history of right
ureteropelvic junction obstruction, bilateral nephrolithiasis
that was managed with multiples interventions, and retirement
of a right double J stent 2 months earlier. A clinical diagnosis
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of right pyelonephritis was made and started broad-spectrum
antibiotics. A computer tomography (CT) revealed bilateral
nephrolithiasis, right hydronephrosis, and a right perirenal
collection. Due to her past medical records, we decided to place
a right nephrostomy tube to relieve the obstruction. A right
nephrostomy tube placement was done under conventional
technique guided by ultrasound (US). The window puncture
to the collecting system was not clear due to low grade
hydronephrosis, when we placed the needle into the collecting
system, we confirmed adequate position in the renal pelvis
through US and drainage of clear urine was seen. Afterwards,
we advanced the dilators and then the nephrostomy catheter
with significant drainage of blood, so we retract a little bit the
catheter and subsequently the bleeding stopped. Thereafter we
closed the nephrostomy tube to prevent any further bleeding.
After the procedure, a CT was taken due to the suspicion
of a misplaced catheter. The image confirmed the catheter
traversing the collecting system and the proximal loop of the
catheter in the inferior vena cava (IVC) (image #1). During
the postoperative period, the patient was hemodynamically

stable, with no changes in the hemoglobin levels and there
were no signs of active bleeding in the nephrostomy tube.
After consulting with the vascular surgery team, we decided to
remove the catheter by an endovascular approach as described
as follows. Three days after misplacement, a right anterograde
pyelography was performed identifying the distal end of the
catheter in the IVC. Thereafter the security system of the
nephrostomy catheter was released, and the catheter was
uncurled. A Rosen guidewire of 0.035x2.6cm was introduced
through the nephrostomy catheter and successively the
catheter was completely straightened, this was confirmed by
fluoroscopy vision. Afterward, under fluoroscopic guidance,
the catheter was pulled from the IVC. Next, the Rosen guidewire
was retired and by fluoroscopic guidance the catheter was
placed in the collecting system, returning clear urine. There
was no need for a new puncture, as the same nephrostomy
catheter was repositioned under fluoroscopic guidance in the
collecting system. At the end of the procedure, there was no
extravasation of the contrast agent, and the procedure ended
with no complications associated.

Image #1. Simple Computer tomography. Nephrostomy tube placement in the inferior vena cava (blue arrow).

Image #2: A. Nephrostomy pig tail catheter lodge in the inferior vena cava (arrow) being painted with contrast medium. B.
Nephrostomy catheter being straighten with a guidewire (Arrowhead). C. Nephrostomy catheter being pulled out of the venous
system (dash arrow). D. Nephrostomy catheter placed in the collecting system (arrowhead)
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DISCUSSION
Percutaneous nephrostomy tube placement is one of the most
common urological procedures performed to relieve urinary
obstruction. Intravenous misplacement of PCNT into the
IVC is an extremely rare complication(7). The incidence
of intravenous misplacement of PCNT after percutaneous
nephrolithotomy (PCNL) was 0.5% in the series of chen
et al and 0.23% described by Fu and colleagues(3,8). This
complication is most often seen in the left-sided procedure as
noted by Li and collaborators. They described three possible
risk factors that can lead to intravenous misplacement of the
catheter: altered anatomical structure, weak vessel wall or
parenchyma, and unclear vision during the procedure due
to bleeding or chronic inflammation(9)sex, relevant history,

operation, location, method of retrieval, and prognosis.
Results: The patients were a median age of 48.5 years (range,
29-63 years. Additionally, there’s evidence suggesting having
a solitary kidney is a risk factor for misplacement of the
catheter in the vascular system(7). Moreover underestimating
the length or the depth of the nephrostomy tube are described
to be common underlying causes for this catastrophic
complication(10).
The inadequate treatment of this complication can lead to fatal
consequences including severe hemorrhage, embolization,
perforation, infection, or even death while managed
incorrectly(3,10) . To our knowledge, there have been 10
cases reported in the literature of PCNT misplacement in the
inferior vena cava. Table #1 summarizes all cases.

Table 1. Management of nephrostomy tube catheter’s misplaced in the inferior vena cava

First Author

Sex

Dongjie Li(9)
sex, relevant
history, operation,
location, method
of retrieval, and
Female
prognosis. Results:
The patients were
a median age of
48.5 years (range,
29-63 years

Weijin Fu (8)

Ahmed Fouad
Kotb(5)

Relevant history Original procedure

Left surgical
lithotomy 5
years prior to
the original
procedure. Left
renal calculus

Percutaneous
nephrolithotomy.
The procedure was
interrupted because
of bleeding and a
nephrostomy tube
was placed.

Male

1.2 cm ureteral
calculi

Percutaneous
nephrolithotomy.
The procedure was
interrupted because
of bleeding and a
nephrostomy tube
was placed.

Male

Renal pelvic
stone and an
obstructed
infected system
that needed a
nephrostomy
tube

Nephrostomy tube
exchange for a 12
FR silicon catheter
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Side

Left

Left

Left

Steps for
Treatment
removal

Complications

2

Ultrasound
guidance to
withdraw the
tip into the
renal sinus.
6 days after,
under general
anaesthesia,
the catheter
was removed
under
ultrasound
guidance

1

Exploratory
laparotomy
(the catheter
had transverse
the left renal
No
parenchyma
into the IVC)
on the 14th
postoperative
day

1

Withdraw of
the catheter
under general
anaesthesia

No

No
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Ypusof Al
Zahrani(7)

Eduardo
Mazzuchi(12)

Tsung-His Lee
(13)

Xiao-Feng Chen
(3)

12

Woman

Past medical
history of left
nephrectomy.
She presented
with obstructive
renal unit,
needing a
nephrostomy
tube. She
Nephrostomy tube
presented to
exchange
the hospital
with misloaded
nephrostomy
and urosepsis.
Two
attempts for
nephrostomy
reposition.
Second
Percutaneous
nephrolithotomy.
The procedure was
interrupted because
of bleeding and a
nephrostomy tube
was placed.

Female

Staghorn stone

Female

Bladder cancer
cT4N2M1
with bilateral
Nephrostomy tube
hydronephrosis.
exchange
Right
nephrostomy
tube

Male

Percutaneous
nephrolithotomy.
Staghorn renal
The procedure was
calculi and mild interrupted because
hydronephrosis of bleeding and a
nephrostomy tube
was placed.

Right

Left

Right

Left

1

Endovascular
approach with
IVC and renal
Vein balloons.

No

1

Nephrostomy
tube
repositioned
into the
collecting
system under
fluoroscopy
guidance.

No

1

The
nephrostomy
catheter was
withdrawn
No
with direct
right abdomen
compression

2

On
postoperative
day 12 the
nephrostomy
tube was
pulled in the
renal vein
under CT
monitoring.
On
postoperative
day 15 the
catheter was
removed
under
ultrasound
guidance

No
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Xiao-Feng Chen
(3)

Skolarikos et al
(11)

Liu J (14)

Woman

NA

Male

Staghorn
renal calculi
and moderate
hydronephrosis

NA

Right kidney
calculi

Percutaneous
nephrolithotomy.
The procedure was
interrupted because
of bleeding and a
nephrostomy tube
was placed.

Ultrasound-guided
percutaneous
nephrostomy tube
insertion.

Percutaneous
nephrolithotomy.
The procedure was
interrupted because
of bleeding, a
nephrostomy tube
was placed.

Sholarikos et al made one of the first report of this complication
in their 10 years study of ultrasound-guided percutaneous
nephrostomies performed by urologists, with catheter
misplacement into the IVC presented in 1 of 480 patients
included, requiring removal under fluoroscopic guidance(11).
Li and colleagues reported the case of a woman who underwent
a left PCNL due to renal calculus. A double j stent and a
nephrostomy tube were placed at the end of the procedure. Two
days later severe bleeding was noticed during nephrostomy
tube removal. A CT revealed the tip of the tube was placed in
the IVC. The tube was removed in a two-step approach(9)sex,
relevant history, operation, location, method of retrieval, and
prognosis. Results: The patients were a median age of 48.5
years (range, 29-63 years.
Fu et al described two cases of misplacement of a nephrostomy
catheter into the venous system after PCNL. One in the IVC
and the other in the renal vein. They performed open surgery
in both cases mainly to remove the residual calculi and to
prepare for major bleeding. The procedure was successful(8).
Kotb and collaborators mentioned a case of a silicon catheter
misplaced in the IVC following nephrostomy tube exchange.

Left

2

NA

1

Right

2

The tube was
immediately
repositioned
in the renal
vein. On
postoperative No
day 7 the tube
was removed
under
ultrasound
monitoring
The tube
was removed
under
No
fluoroscopic
guidance
A CT was
performed
postoperative
day 5, with the
nephrostomy
tube
withdrawn to No
the collective
system
2 weeks
later under
angiographic
guidance

They manage the case by pulling out the catheter without any
bleeding or complications associated(5).
Zahrani and co-workers presented the case of a woman with
obstructive uropathy. She had a nephrostomy tube placement
by the radiology team. The procedure was complicated by
insertion into the IVC. The tube was safely removed using an
intravenous balloon tamponade(7).
Mazzucchi et al. described two cases of percutaneous
nephrostomy tube misplacement, one in the left renal vein and
the other one in the IVC after PCNL. In the first case, the
catheter was safely removed under general anesthesia. In the
latter case it was repositioned in the collecting system under
fluoroscopy and 48 hours later removed(12).
Lee and colleagues reported the case of a female patient
with advanced bladder cancer and bilateral hydronephrosis.
She had a right percutaneous nephrostomy and underwent
nephrostomy tube exchange. After the revision procedure
bloody drainage was noted, a CT confirmed the balloon in the
IVC. Before removing the catheter, they injected haemostasis
agent, and a blood transfusion was made. Then the catheter
was withdrawn with direct right abdomen compression, the
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compression was held for 12 hours. They took an abdominal
CT ten hours after the procedure and no abnormalities were
seen(13).
Chen et al reported three cases of nephrostomy catheter
misplacement in the venous system following PCNL. Two
patients had their catheter misplaced in the IVC and one in the
renal vein. One of the patients had a solitary kidney. All three
patients were treated with bed rest, intravenous antibiotics,
and one-step or two-step catheter withdrawal successfully(3).
Liu J. and collaborators published a case report of a man
with right renal calculi admitted for a PCNL, with excesive
bleeding during procedure that was then confirmed to be due
to nephrostomy tube misplacement into de IVC. The catheter
was later withdrawn into de collecting system 2 weeks after
de initial procedure (14) .
Intravenous migration of a PCNT is a rare complication in
urological practice(9)sex, relevant history, operation, location,
method of retrieval, and prognosis. Results: The patients
were a median age of 48.5 years (range, 29-63 years. As
described above, most of these cases were following PCNL
or nephrostomy tube exchange(7). The recommendations
in the management of this complication are stated by Li
and colleagues as the following: bed rest, antibiotics due to
increased risk of infections and sepsis; thromboprophylaxis
since there have been some cases reported with thrombosis
and pulmonary embolism can be a fatal complication. The
removal or accommodation of the catheter is accomplished
using a minimally invasive technique, therefore this method
should be preferred as long as it is feasible(9)sex, relevant
history, operation, location, method of retrieval, and prognosis.
Results: The patients were a median age of 48.5 years (range,
29-63 years.
Our patient didn’t have a previous PCNL intervention
or underwent a nephrostomy tube exchange. Although,
currentlyshe had a urinary tract infection leading to an acute
inflammatory process in the renal parenchyma; therefore, this
being a risk factor for misplacement of the nephrostomy tube in
the vascular system. In our case, the catheter was successfully
accommodated in the collecting system by an endovascular
approach. During follow-up, no complications were reported
one month after the procedure and the nephrostomy was
functional.

REFERENCES
1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

CONCLUSION

12.

Misplacement of a nephrostomy catheter in the venous system
is an extremely rare complication. The ideal treatment is to
remove the catheter with a minimally invasive technique. An
endovascular approach to accommodate the catheter in the
collecting system or even remove it’s a safe approach.

13.

14

Dagli M, Ramchandani P. Percutaneous nephrostomy:
Technical aspects and indications. Semin Intervent Radiol.
2011;28(4):424–37.
Musawi MNA-, Mahdi MA. “ Inferior Vena Cava Perforation
During Right Percutaneous Nephrostomy : a Case Report with
Critical REview .” IRAQI Postgrad Med J. 2016;15(1).
Chen XF, Chen SQ, Xu LY, Gong Y, Chen ZF, Zheng
S Bin. Intravenous misplacement of nephrostomy tube
following percutaneous nephrolithotomy: Three new cases
and review of seven cases in the literature. Int Braz J Urol.
2014;40(5):690–6.
Ramchandani P, Cardella JF, Grassi CJ, Roberts AC, Sacks
D, Schwartzberg MS, et al. Quality improvement guidelines
for percutaneous nephrostomy. J Vasc Interv Radiol.
2001;12(11):1247–51.
Kotb AF, Elabbady A, Refaai Mohamed K, Adel Atta M.
Percutaneous silicon catheter insertion into the inferior vena
cava, following percutaneous nephrostomy exchange. J Can
Urol Assoc. 2013;7(7–8):505–7.
Turo R, Horsu S, Broome J, Das S, Gulur DM, Pettersson B,
et al. Complications of percutaneous nephrostomy in a district
general hospital. Turkish J Urol. 2018;44(6):478–83.
Al Zahrani Y, AlHarbi SR, Wiseman D. The use of endo-vascular
balloon tamponade technique for the removal of a misplaced
nephrostomy tube in the inferior vena cava: A case report. Int
J Surg Case Rep [Internet]. 2016;26:179–82. Available from:
http://dx.doi.org/10.1016/j.ijscr.2016.07.048
Fu W, Yang Z, Xie Z, Yan H. Intravenous misplacement
of the nephrostomy catheter following percutaneous
nephrostolithotomy: Two case reports and literature review.
BMC Urol. 2017;17(1):1–4.
Li D, Xiao L, Tang Z, Qi L, Luo K, Huang L, et al. Management
of intravenous migration of urologic catheter. Urology [Internet].
2013;82(1):248–52. Available from: http://dx.doi.org/10.1016/j.
urology.2013.03.006
Ge G, Wang Z, Wang M, Li G, Xu Z, Wang Y, et al. Inadvertent
insertion of nephrostomy tube into the renal vein following
percutaneous nephrolithotomy: A case report and literature
review. Asian J Urol [Internet]. 2020;7(1):64–7. Available from:
https://doi.org/10.1016/j.ajur.2018.06.003
Skolarikos A, Alivizatos G, Papatsoris A, Constantinides K,
Zerbas A, Deliveliotis C. Ultrasound-guided percutaneous
nephrostomy performed by urologists: 10-year experience.
Urology. 2006;68(3):495–9.
Mazzucchi E, Mitre A, Brito A, Arap M, Murta C, Srougi
M. Intravenous misplacement of the nephrostomy catheter
following percutaneous nephrostolithotomy: Two case reports.
Clinics. 2009;64(1):69–70.
Lee TH, Chen HM, Wu WJ, Huang CH, Lee YC. Successful
nonsurgical management of inferior vena cava penetration as
a rare complication of percutaneous nephrostomy. Urol Sci

Clinical Research in Urology • Vol 4 • Issue 1 • 2022

Maria A Ocampo, et al : Top-Notch Minimal Invasive approach for Nephrostomy Tube Misplacement in the Inferior Vena Cava
[Internet]. 2014;25(3):98–100. Available from: http://dx.doi.
org/10.1016/j.urols.2013.06.005
14. Liu J, Jiang B, Mao J, Zeng Z, Gong L, Huang C. Intravenous
misplacement of the nephrostomy catheter following
percutaneous nephrostolithotomy: a case report and literature
review. J Int Med Res. 2020;48(12).

How to cite this article: Ocampo M A, Salgado J M,
Cristancho A, Vivas A R, Valero J C. Top-Notch Minimal
Invasive approach for Nephrostomy Tube Misplacement in
the Inferior Vena Cava: Solving an unimaginable Problem.
Clinic Res Urol 2022;4(1):09-15.
DOI: 10.33309/2638-7670.040103

Clinical Research in Urology • Vol 4 • Issue 1 • 2022

15

