RESEARCH ARTICLE / Aragtirma Makalesi

Factors Affecting Success of the Reinsertion of Nephrostomy
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Abstract

Objective  To investigate the success rate and the factors affecting the success of percutaneous nephrostomy catheter reinsertion using the existing percutaneous tract in patients who
had nephrostomy dislodgement after insertion.

Materials ~ Retrospective analysis was performed in 47 adult patients who underwent percutaneous nephrostomy catheter reinsertion through existing tract between December 2020
and Methods  and December 2021. The study reviewed the success rate of the reinsertion, the relationship between that rate, the dislodged catheter size, the indwelling time (time between
placement and dislodgement) and the timeline that the original tract could be used for reinsertion procedure.

Results  The overall success rate for reinsertion through existing tract was 70.21%. Success rate of reinsertion was associated with longer catheter indwelling times compared to
patients who failed reinsertion (82.27 vs 34.21 days, p < 0.001) and shorter reinsertion times compared to patients who failed reinsertion (13.21 vs 65.86 hours, p < 0.001).
Receiver Operating Characteristic (ROC) curve analysis demonstrated that the cut-off time for reinsertion was 33 hours, with 84.80 % sensitivity and 85.70 % specificity.

Conclusion  Reinsertion of the percutaneous nephrostomy catheters using the existing tract has many advantages over the new tract intervention. Reinsertion can be performed
successfully after the first 24-36 hours of dislodgement.
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Oz
Amag  Daha dnce nefrostomi kateteri takilmis ve kateteri ¢ikan hastalarda mevcut perkiitan yol kullanilarak nefrostomi kateterlerinin yeniden yerlestirilmesindeki basart oranini ve islem bagarisini
etkileyen faktorleri arastirmak.
Y(fE:e{; 1;6 Aralik 2020 ile Aralik 2021 arasinda mevcut yolak iizerinden yeniden perkiitan nefrostomi kateteri yerlestirilen 47 yetiskin hastada retrospektif analiz yapildi. Kateterin ayni yolak kulla-
ontemie

nilarak yerine takilma bagsari orani, bu oran ile kateter boyutu, kateterin ilk takilma zamant ile ¢tkma arasindaki zaman ve ayni yolagin kullanilabilecegi zaman araligr degerlendirildi.

Bulgular ~ Mevcut yolak iizerinden yeniden perkiitan nefrostomi kateteri yerlestirme isleminde genel basar: oram %70.21 idi. Yeniden yerlestirme igleminde basari orani, islemin basarisiz oldugu
hastalara kiyasla onceki kateterin daha uzun kalma siiresi (82.27'ye karst 34.21 giin, p < 0.001) ve yeni kateterin daha kisa zamanda yerlestirilmesi (13.21% kars: 65.86 saat, p < 0.001) ile
iliskiliydi. Islem karakteristik (ROC) egrisi analizinde, yeniden yerlestirme siiresi icin kesme degeri %84.80 duyarlilik ve %85.70 dzgiilliik ile 33 saat oldugu bulunmustur.

iAol alocr )

Sonu¢  Mevcut yolak kullanilarak perkiitan nefrostomi kateterlerinin yeniden yerlestirilmesi, yeni yolak Yeniden yerlestirme, kateter iktiktan sonra ilk 24-36

saatlik siire icerisinde basariyla gerceklestirilebilir.
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INTRODUCTION
Percutaneous nephrostomy is the insertion of different
sizes of catheter by percutaneous access to the enlarged
renal collecting ducts under the guidance of ultrasonog-
raphy (USG) and/or fluoroscopy. It is a well-established
technique in the management of urinary obstruction and
as a portal for the management of many urologic patho-
logic processes and/or complications.'* Catheter-related
complications, including obstruction, infection, and dis-
lodgement, are common and their management is usually
time-consuming. Despite routinely used catheter security
measures such as external fixation devices, sutures, and
a daily catheter check in hospitalized patients, accidental
catheter removal is a well-known complication especially
in unconscious patients.’ The incidence of catheter dislo-
dgment varies, ranging from 1% to 36%.*¢'° The signi-
ficance of accidental catheter dislodgement is related not
only to the complications caused by the traumatic remo-
val of the catheter from the collecting system, but also to
the complications of the reintervention. The management
options for completely dislodged catheters are usually the
insertion of a new catheter via fresh puncture or the inser-
tion of a new catheter by using the existing percutaneous
tract."! Using a fresh new puncture for reinsertion carries
with it the additional risk of complication as a new tract is
created. As well as being more time consuming, it results
in more discomfort and greater overall radiation exposure.
The above disadvantages can be minimised with catheter
reinsertion using the existing tract, making it the prefe-
rable option when indicated. This retrospective study in-
vestigates the success rate for reinsertion of percutaneous
nephrostomy catheters using the existing percutaneous
tract and investigate the factors that influence its success

rate.

MATERIALS and METHODS
This is a retrospective, single-center study conducted
between December 2020 and December 2021 on 47 pa-
tients who presented with complete removal of previous-

ly placed catheters and had a documented attempt at re-

insertion by using the existing percutaneous tract in the
Aydin Adnan Menderes University Hospital, Department
of Radiology, Division of Interventional Radiology. Insti-
tutional review board approval was obtained (protocol#:
2022/39). Informed written consent was obtained from all
patients before the procedures. Data was obtained from
the electronic medical records and picture archiving and
communication system (PACS) including patient clinical
history, demographic information, the size of previous
catheter, the catheter indwelling time (time between pla-
cement and dislodgement), the time between removal and
reinsertion. Attempts at reinsertion were performed in
patients with a visible unhealed percutaneous tract after
evaluation of signs of systemic and local infection. Patients
requiring reinsertion via fresh puncture due to erythema
or purulent discharge at the percutaneous tract were exclu-
ded from the study. Reinsertion attempts were performed
under fluoroscopic guidance after the area was appropria-
tely prepared and draped and local anesthesia (1% lidoca-
ine injection) was administered at the entry site. The met-
hod used to regain access through the percutaneous tract,
included the cannulation of the cutaneous orifice with the
tip of 45cm, 5-F Kumpe catheter (AngioDynamics, Que-
ensbury, NY,USA). After placing the catheter on the cuta-
neous fistula, a 0.035-inch hydrophilic coated guide wire
(Terumo Glidewire®, Natick, MA, USA) was advanced th-
rough the fistula under fluoroscopic guidance. So as not to
create a new tract, it is important to let the guidewire glide
trough the existing tract (Figure 1). Once the guide-wire
and the catheter advances to the collecting system, it can
be confirmed by injecting 5cc iodinated contrast medium
through the catheter. Once assured that the catheter/guide
wire is in the collecting system, the guide-wire is advan-
ced and the catheter is replaced with 8-14 F nephrostomy
catheter (Indovasive™, Biorad Medisys Pvt. Ltd., Mulshi
Pune Maharashtra, India) over the hydrophilic guide-wi-
re (Figure 2)." At this point it is important to replace the
new nephrostomy catheter with minimum the same size
that is dislodged, otherwise there will be leakage around

the catheter. The procedure was considered successful if
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a new catheter was placed through the existing percuta-
neous tract after access was obtained as described above.
Reinsertion through the percutaneous tract failed when a
new fresh puncture had to be performed. The time elap-
sed between the previous placement of the catheter and
dislodgement was defined as “indwelling time”, the time
between dislodgement and the time when reinsertion was

attempted was considered as “reinsertion time” (Figure 3).

These times and catheter size were noted.

Figure 1. 0.035-inch hydrophilic coated guide wire was used
to pass through along the old retroperitoneal tract under flu-

oroscopic guidance (A and B).

Figure 2. Nephrostomy catheter was then passed over hyd-

rophilic coated guide wire (A). Access to the renal pelvis was
confirmed injection of 5cc iodinated contrast medium throu-
gh the catheter (B).

Reinsertion of
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Figure 3. Diagram explaining indwelling and reinsertion ti-
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Figure 4. The effect of reinsertion time was studied by cons-
tructing a Receiver Operating Characteristic (ROC) curve
with success as the primary variable. 33 hours calculated as
cut-off value for successful reinsertion with 84,8 % sensiti-
vity and 85,7 % specificity. AUC: 90,4 (79,3-100) AUC: area

under curve

Statistical analyses were performed using Statistical Pac-
kage for the Social Sciences (SPSS) 17.0 statistical software
for Windows (SPSS Inc, Chicago, IL, USA). Descriptive
statistics for continuous parameters were expressed as arit-
hmetic means + standard deviation (SD). Mann-Whitney
U test was used to determine whether there was a statis-
tical difference between indwelling time, reinsertion time
and success rate. The effect of reinsertion time was studied
by constructing a ROC curve with success as the primary
variable. Optimal cut-off value for reinsertion was deter-
mined; sensitivity and specificity were calculated. P values

< 0.05 were considered statistically significant.

RESULTS
Between December 2020 and December 2021, 47 percu-
taneous nephrostomy catheters were placed by using the
existing percutaneous tract. Of these patients, 27 (53.19%)
were men and 22 (46.81%) were women with a mean age

of 60.92 years (range: 19-88). The mean overall indwelling
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time was 67.95 days (Figure 3). The mean reinsertion time
was 28.95 hours (Figure 3). The overall success rate for

reinsertion through existing tract was 70.21% (Table 1).

Table 1 Gender and age distribution, mean indwelling and rein-
sertion time in successful and failed procedures.

Definition n

Number of patients 47

Median age 60.92 (19-88)
Gender
Male 27 (53.19%)
Female 22 (46.81%)

Overal success rate 70.21%

Mean indwelling time in succesful

procedures 82.27 days (SD:49.31)

Mean indwelling time in failed

procedures 34.21 days (SD:64.07)

Mean reinsertion time in succesful

procedures 13.21 hours (SD:21.17)

Mean reinsertion time in failed

procedures 65.86 hours (SD:35.43)

There was no statistical difference between patient age-gen-
der and success rate. Underlying pathologic processes for
catheter placement were as follows: renal calculi (n=2),
gynaecologic malignancies (n=_8), urinary bladder malig-
nancy (n=15), prostate cancer (n=7), colon cancer (n=5),
neurogenic lower urinary tract dysfunction (n=4), pelviu-
reteric tumor (n=1) and metastatic mass (n=5). Previous
nephrostomy catheter sizes were as follows: 8F (n=26), 10F
(n=14), 12F (n=3) and 14F (n=4). Mean catheter indwel-
ling times before dislodgement were significantly longer
in successful reinsertions than in failed attempts (82.27 vs
34.21 days; p < 0,001). Mean time between dislodgement
and reinsertion was significantly shorter in successful re-
insertions than in failed attempts (13.21 hours vs 65.86
hours; p < 0.001). The statistical analysis demonstrated
that the factors that influenced the success of reinsertion
were the indwelling catheter time before dislodgement
and the time between dislodgement and reinsertion. ROC
analysis was carried out and 33 hours calculated as the cut-

off value for successful reinsertion with 84.8 % sensitivity

and 85.7 % specificity and p < 0.001 (Figure 4). Catheter
size was not a statistically significant parameter affecting
success rate. No complications were reported in the pro-

cedures performed.

DISCUSSION
Ureteral obstruction due to nephrolithiasis, tumor, or ret-
roperitoneal fibrosis can be uncomplicated, or complicated
by urinary tract infection, renal insufficiency, or renal fai-
lure.”? Patients with complicated obstruction need prompt
decompression of the urinary tract with either placement
of an indwelling ureteral stent or a percutaneous neph-
rostomy catheter.”*'* In two randomized trials comparing
both treatment modalities, neither modality demonstrated
superiority in promoting a more rapid recovery after dra-
inage.'®"” A ureteral stent is generally chosen first to help
relieve urinary tract obstruction because it is less invasive
and has a lower risk of bleeding compared with placement
of a percutaneous nephrostomy catheter. However, in ca-
ses where a stent can not be placed endoscopically or if the
patient will require future percutaneous treatment of their
stone burden, a percutaneous nephrostomy tube is placed
primarily. Percutaneous nephrostomy catheters need to
be replaced approximately every 3 months to maintain a
lumen and help prevent stone formation on the tube in the

renal pelvis preventing removal.'®

Catheter dislodgement is the most common cause of cat-
heter malfunction: it represents 52%-79% of episodes of
percutaneous nephrostomy catheter malfunction.* The
prevalence of catheter dislodgement is variable, ranging
from 1% to 36%.**1° Catheter dislodgement can be ca-
used by inadvertent removal during sleep, traction from
normal daily activities, or self-removal in cases of diso-
riented patients. In many cases, however, the cause of dis-
lodgement. According to Saad et al the inadvertent cathe-
ter dislodgement rates at 6, 12, 24, and 36 months were
26%, 36%, 53%, and 62%, respectively.! Reinsertion of the
catheter by using the existing percutaneous tract is a fea-

sible option and usually avoids the risks and discomfort

331




Sakarya Med ] 2022;12(2):328-334
GOK et al., : Reinsertion of Nephrostomy Catheters Through The Original Tract

associated with a fresh puncture.”®?' It can be performed
successfully, especially in patients with catheter indwelling
times longer than 3 months and during the first 36 hours
after dislodgement according to the findings of the present

study.

The overall success rate in our procedures for reinsertion
through an existing tract was 70.2%. Success rates were
significantly higher for catheters with a longer indwelling
time and a shorter interval between dislodgement and re-
insertion. Longer indwelling times imply a mature subcu-
taneous tract, and shorter intervals between removal and
reinsertion imply that a subcutaneous tract did not have
enough time to heal, which facilitates the reinsertion. Alt-
hough it was assumed that a wider dislodged nephrostomy
catheter tract would close later because of a wider tract,
there was no relationship between the size of the catheter

dislodged and procedural success in the present study.

Saad et al. found the success of the percutaneous tract reca-
nalisation procedure as 74% in their study on 283 patients
which is similar to the present studies success rate." As in
this study, longer indwelling time was positively correla-
ted with success rate of the procedure and demonstrates
that recannulation of transretroperitoneal percutaneous
nephrostomy tracts is safe (ie, no complications) and effe-
ctive in maintaining percutaneous nephrostomy catheter
access, particularly in well-established (ie, fully epitheliali-
sed) tracts older than 6 weeks, in which case the technical
success rates were 97%-100%. Reinsertion time was not

investigated in their study.

Results in the study of Collares et al. were also similar to
the present study with longer indwelling time (mean: 200
days) and shorter reinsertion time (mean: 9.6 hours) whi-
ch played crucial role in the success of recanalisation.”?
This study differs with a larger patient size (22 vs 47 pa-

tients) and offers a cut-off value for successful reinsertions.

Reestablishing access to the targeted organ through a new

fresh puncture can be technically difficult or time consu-
ming. A new puncture, which is usually a more invasive
procedure than reinserting the catheter, may also not be
preferred depending on the clinical condition of the pa-
tient. Attempting to reinsert the catheter using the percu-
taneous tract appears to be a reasonable option if there are
no contraindications (e.g., signs of local infection). There
was no documented infection due to the reinsertion pro-
cedure in this study. The success rates for reinsertion of
catheters using the existing percutaneous tract helps the
interventional radiologist in the selection of potential
candidates for reinsertion attempts. When indicated, this
technique represents an additional treatment option for
patients who present with completely dislodged catheters.
The limitations of the study are its retrospective design and
limited number of patients. A prospective study with a lar-

ger patient group would be beneficial.

CONCLUSION
The reinsertion of catheters by using the same cutaneous
tract can be performed successfully during the first days
after dislodgement. Success rates of this method increase
with longer indwelling and shorter reinsertion times. This
method is less time-consuming with less radiation dose

and less complication rates.
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