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LETTER TO EDITOR

Analytical factors and treatment methods n

of renal parenchyma perforation after
ureteral double-J stenting

To the editor,

Ureteral double-J stenting is especially important in the
clinical operation of urology, and it is of great help to the
diagnosis and treatment of diseases, but there are many
complications. Ureteral stenting is the basic operation in
urologic endoscopic surgery and has various complications,
such as: bladder irritation, ureteral perforation, urinary
incontinence, urinary salt scaling, double J tube displace-
ment, urinary tract infection, difficulty in tube removal,
and so on. In recent years, various rare postoperative
complications have been reported, such as: renal vein
perforation,’ ureteral fistula,” double J tube placed into
the pulmonary artery.® We share two patients with a renal
parenchymal perforation caused by a DJ ureteral stenting.

The first patient is a 55-year-old man who presented to
our urology clinic with Left back pain with fever for 3 days.
The patient has a history of diabetes for 3 years and usually
has good glycemic control. The patient developed persis-
tent pain in the left lumbar region 3 days before, accom-
panied by fever, the highest temperature 39.2 °C, we
combined with the patient’s symptoms, signs, physical
examination and auxiliary examination, it is considered
that the urinary tract infection is caused by the left kidney
stones. Patients received regular anti-infective treatment
in our hospital, and arranged the left ureteral stent
placement in time to relieve the obstruction. The equip-
ment we used in the surgery included: F6/6.5 uretero-
scope, 0.035-inch hydrophilic guide wire, and F5 double J
tube of length 26 cm, etc, the operation was smooth and no
accidents were encountered. We checked KUB again after
surgery to indicate abnormal position of double J tube
(Fig. 1), and then CT examination showed that the double J
tube penetrated the kidney, but there was no perirenal
hematoma (Fig. 2). The patient underwent re-intubation
immediately, and the double J tube was positioned using
B-ultrasound during the procedure. KUB check again
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indicates that the double J tube position is normal. The
patient continued to receive anti-infective treatment. One
week later, he underwent ureteral soft-surgery to treat the
left kidney stones. The operation used a vacuum suction
device and the operation was successful.

Another patient is a 75-year-old woman who came to our
hospital for 3 days without urine. The patient has a 10-year
history of hypertension and a 4-year history of diabetes. When
the patient presented with serum creatinine as high as
730.36 umol/L, the left GFR was 7.7 ml/min, the right GFR
was 33 ml/min, and the patient immediately received he-
modialysis treatment. Abdominal CT examination of the pa-
tient suggests that the left kidney and the upper ureter of the
tumor cause left urinary tract obstruction and left renal
hydronephrosis, and cause left kidney function loss; on the
other hand, swollen pelvic lymph nodes compress the right
lower ureter, resulting in right acute renal failure. So, the
patient underwent right ureteral stenting to relieve obstruc-
tion and save kidney function. In the operation, we chose a
double J tube of metal material with a length of 26 cm, and
collected urine culture in the right renal pelvis, suggesting
that it was infected by Enterococcus faecium. After the
operation, the double J tube was found to penetrate the
kidney (Fig. 3), so the surgery was applied again and the tube
was re-intubated. One day after the operation, the patient’s
urine volume began to increase, and serum creatinine began
to decrease. The urine volume returned to normal 1 week
after surgery, and serum creatinine was basically normal.

The ureteral stent has been clinically applied for up to
40 years, can be used for the diagnosis and treatment of
urinary diseases, more and more widely used in urology.
However, the application of double J tube causes various
postoperative complications at the same time, literature
shows the presence of complications of intraoperative renal
perforation. Dundar et al* reported for the first time that
indwelling double J tube after isolated renal ureteral
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Figure 1 KUB inspection prompts the position shift of the
upper section of the double J tube. KUB: kidney ureter
bladder.

calculi caused renal perforation and subcapsular hema-
toma, and use conservative treatment methods such as
blood transfusion, hemodialysis and re-intubation to solve.
Nomikos et al® reported that 1 case of indwelling double J
tube caused renal perforation and perirenal massive he-
matoma after ureteroscopic lithotripsy, and telled the

Figure 2 On the CT image, the upper double J tube is
permeated through the kidney, but without perirenal hema-
toma. CT: computed tomography.

Figure 3  The red arrow marks the location of the left renal
pelvis tumor, and the left kidney severe hydronephrosis, right
renal parenchymal perforation by the proximal end of a
double-J stent.

patient to rest in bed, blood transfusion and re-intubation
for the patient, no other complications occurred after.
Goniilalan et al® shared a patient with ureteral stricture
after pyeloplasty and returned to the hospital for Ureteral
balloon dilatation and Ureteral double-J stenting, appeared
renal perforation and perirenal hematoma complications,
treated by conservative treatment. Altay et al’ reported 1
case of ureteral soft calculi after indwelling double J tube,
renal perforation was found after surgery, but fortunately
there was no perirenal hematoma, just adjust the position
of the double J tube.

The causes of renal injury in these two patients with
ureteral stenting can be analyzed from four aspects. The
first, the common feature of two patient is that they have a
history of upper urinary tract infection, urinary tract
infection leads to edema of renal pelvis mucosa and renal
pelvis mucosa, lead to tissue structure be loose, tissue
becomes more fragility, just need a small external force to
penetrate kidney tissue. The second, Although the front
end of the guide wire used in the operation is a soft part, it
can avoid stabbing the tissue to a certain extent. But we
use the hydrophilic guide wire to repeatedly pierce and
probe to form a small and short tunnel of the renal mucosa
in the case of tissue inflammatory edema, then put a hard
J-tube through the guide wire, the kidney could be further
damaged by the tunnel road in the process of external force
push forward, even penetrate the kidneys. The author’s
research team has done research on the resistance of the
kidney puncture path, We found that the resistance on the
renal cortex - renal medulla - kidney nipple - pyelone path
is minimal (The article has not been published yet, Chart 1).
The third, These two patients used a double J tube with a
size of 26 cm, but, according to the formula®
(Length = 0.125 x height +0.5 cm), the length of the
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Kidney puncture resistance curve. We use a puncture needle to puncture the isolated pig kidney at a constant rate, the

path way from the kidney capsule, renal cortex, renal medulla, kidney nipple to renal pelvis. Resistance is greatest when
penetrating the kidney capsule, and resistance is small at other locations and no significant difference.

ureter is approximately 19 cm. The long double J tube is
used in short stature patients, it is difficult to determine
the length of the double J tube placement during surgery.
The combination of a long double J tube and a guide wire
can become a hard object, which inevitably increases the
risk of kidney damage in the double J tube. The fourth,
There was a lack of real-time monitoring during the oper-
ation, and the position of the guide wire and the double J
tube was not determined by using B-ultrasound or C-arm
machine fluoroscopy during the operation.

The principle of treatment of renal perforation caused
by double J tube stenting includes early detection, re-
intubation, and real-time monitoring. We combine our own
treatment methods and related literature experience to
arrive at a solution to this type of problem. The first is
actively anti-infective treatment for patients with urinary
tract infections, it can alleviate renal pelvic mucosal
edema. We should be gentle during the operation, avoiding
repeated penetrations, and can use an ultrasonic or C-arm
machine for real-time positioning to determine the position
of the double J tube, if the position of the double J tube is
found abnormal during surgery, adjustment can be made. If
the patient has symptoms such as low back pain and he-
maturia after surgery, kidney ureter bladder (KUB) or
computerized tomography (CT) examination should be
performed in time, If the position of the double J tube is
found to be abnormal, we should actively monitor the pa-
tient’s vital signs and assess the amount of bleeding, to
determine whether the need for rehydration, blood trans-
fusion, hemodialysis and other treatments. On the other
hand, we should actively prepare for surgery to adjust the
position of the double J tube or re-administer. For cases
with severe renal damage and difficult to control bleeding,
vascular embolization or surgery hemostasis should be
considered. When considering the treatment of primary
kidney disease, a vacuum suction device can be used, to

avoid infection, air embolism, subsequent blood and other
complications.

In general, ureteral double J stenting has a low proba-
bility of renal perforation. However, it can also cause
various accidental risks such as hemorrhage, perirenal
hematoma, and life-threatening after kidney injury, the
treatment of renal perforation is mainly based on conser-
vative treatment, such as: fluid replacement, blood trans-
fusion, hemodialysis, and re-intubation.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.asjsur.2019.02.009.

References

1. lii RVK, Confer DJ, Jr TPB. Ureteral and renal vein perforation
with placement into the renal vein as a complication of the
pigtail ureteral stent. J Urol. 1980;124(3):424—426.

2. Gelder MS, Alvarez RD, Partridge EE. Ureteroarterial fistulae in
exenteration patients with indwelling ureteral stents. Gynecol
Oncol. 1993;50(3):365.

3. Arab D, Ardestani ZA, Eskandarian R, Asaadi M, Ghods K. An
extremely rare complication of ureteral pigtail stent place-
ment: a case report. Nephrourol Mon. 2016;8(3):e36527.

4. Diindar M, Caliskan T, Kocak |. Unexpected complication: renal
parenchymal perforation with double-J ureteral stent. Urol Res.
2008;36(5):279—281.

5. Nomikos MS, Chousianitis Z, Georgiou C, Georgellis C, Rikas P,
Anagnostou T. Renal parenchyma perforation and hematoma
formation following double-J stent insertion in a solitary


https://doi.org/10.1016/j.asjsur.2019.02.009
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref1
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref1
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref1
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref1
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref2
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref2
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref2
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref3
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref3
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref3
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref4
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref4
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref4
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref4
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref4
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref5
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref5
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref5

720

Letter to Editor

functioning kidney: an unusual complication. Case Rep Urol.
2012;2012(5):301275.

6. Goniilalan U, Akand M, Hasirct E, Kosan M. An unusual
complication of a double-J ureteral stent: renal paren-
chymal perforation in a solitary kidney. Turk J Urol. 2014;
40(4):245.

7. Altay B, Erkurt B, Kiremit MC, Glzelbur¢ V. A rare compli-
cation of ureteral double-J stenting after flexible uretero-
scopy: renal parenchymal perforation. Turk J Urol. 2015;
41(2):96—98.

8. Hao P, Li W, Song C, Yan J, Song B, Li L. Clinical evalu-
ation of double-pigtail stent in patients with upper urinary
tract diseases: report of 2685 cases. J Endourol. 2008;
22(1):65.

Zhihua Zeng'-?

Lingxing Duan'"?

Wanming Zhou

Fei Liu

Xiongbing Lu*?

Department of Urology, The Second Affiliated Hospital of
Nanchang University, Nanchang, 330006, China

*Corresponding author.

E-mail addresses: zeng1084579602@163.com (Z. Zeng),
duanlingxing@yahoo.com (L. Duan), luxiongbing@aliyun.
com (X. Lu)

19 December 2018

' These authors equally contribute to this work.

2 pepartment of Urology, the Second Affiliated Hospital of
Nanchang University, 1 Mingde Road, Donghu District, Nanchang
330006, Jiangxi Province, China.


http://refhub.elsevier.com/S1015-9584(18)30895-9/sref5
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref5
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref6
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref6
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref6
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref6
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref6
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref6
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref6
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref7
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref7
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref7
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref7
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref7
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref8
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref8
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref8
http://refhub.elsevier.com/S1015-9584(18)30895-9/sref8
mailto:zeng1084579602@163.com
mailto:duanlingxing@yahoo.com
mailto:luxiongbing@aliyun.com
mailto:luxiongbing@aliyun.com

	Analytical factors and treatment methods of renal parenchyma perforation after ureteral double-J stenting
	Conflicts of interest
	Appendix A. Supplementary data
	References


