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Urgent laparoscopic ureterolithotomy for proximal
ureter stones accompanied with obstructive
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Is it safe and effective without preoperative drainage?
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Abstract
To evaluate the safety and efficacy of retroperitoneal laparoscopic ureterolithotomy (RLU) in the treatment of proximal ureteral stones
accompanied with obstructive pyelonephritis without preoperative drainage.
We retrospectively reviewed 21 cases of proximal ureteral stones with infected kidney undergoing RLU between July 2013 and

September 2016. Stone-induced obstructive infected hydronephrosis was diagnosed using blood and urine tests and imaging
modalities. Empirical effective broad spectrum antibiotic therapy was initiated immediately, and then urgent RLU was performed
without preoperative drainage. During the surgical procedure, infected urine was also aspirated before stone was removed.
Preoperative, intraoperative, and postoperative clinical data were collected.
Operations were performed successfully without open conversion or blood transfusion. The mean operation time was 69.3±

12.33minutes. For all the patients, the level of plasma procalcitonin decreased after RLU. The mean hospital stay duration was 6.4±
1.54 days. No septic shock or other severe complications occurred. By discharge, the body temperature and hemogram of each
patient returned to normal. A 100% stone-free rate was achieved.
Our study suggests that RLU is a potentially safe and effective method to treat proximal ureteral stones accompanied with

obstructive pyelonephritis without any need of preoperative drainage.

Abbreviations: ESWL = extracorporeal shock-wave lithotripsy, KUB = kidney, ureter, and bladder, LU = laparoscopic
ureterolithotomy, PCNL = percutaneous nephrostolithotomy, PCT = procalcitonin, RLU = retroperitoneal laparoscopic
ureterolithotomy, URL = ureteroscopic lithotripsy, UTI = urinary tract infection, UUT = upper urinary tract.
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1. Introduction

Obstructive pyelonephritis is a common complication caused by
upper urinary tract (UUT) stones and becomes a urological
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emergency with a potentially lethal risk if it progresses to septic
shock.[1] Extracorporeal shock-wave lithotripsy (ESWL),
percutaneous nephrostolithotomy (PCNL), and ureteroscopic
lithotripsy (URL) are widely used mini-invasive techniques for
effective treatment of UUT stones. However, given the high risk
of septic shock, pyelonephritis is a contraindication to perform
endoscopic stone surgery or ESWL because of high intrarenal
pressure and subsequent bacterial infection absorption into
circulation. For these patients with obstructive pyelonephritis,
moreover, conventional antibiotic therapy can hardly relieve
symptoms, because of the scarce intake of antibiotics in the
affected kidney.[2] According to the current guidelines, patients
with stone-induced obstructive infected hydronephrosis should
receive urgent decompression by retrograde ureteral stenting or
percutaneous nephrostomy and delayed stone removal.[3–5]

Several days of preoperative renal drainage until the sepsis is
resolved are considered essential before endoscopic surgeries can
be performed,[5,6] which will inevitably prolong the hospitaliza-
tion duration and increase the risk of associated adverse events.
In addition, unfortunately, despite long-term preoperative
drainage and even negative reexamined urine culture, the widely
used mini-invasive techniques failed to completely avoid the
following urosepsis.[7,8] The treatment of UUT stones accompa-
nied with obstructive pyelonephritis remains challenging for
urologists.
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Laparoscopic ureterolithotomy (LU) is an effective and safe
technique to remove upper ureteral stones with a high stone-free
rate and low incidence of complications.[9,10] Although it is not
the 1st-line choice in guidelines, LU has advantages over PCNL
and URL in some selected cases.[5] The laparoscopic approach
does not increase intrarenal pressure in the absence of irrigation.
In addition, aspiration of the infected urine through the ureter
incision can be performed conveniently simultaneously during
laparoscopic approaches. So that, decompression and stone
removal can be performed within a 1-session procedure, which
may significantly decrease the incidence of postoperative
sepsis.[11] Considering these advantages, LU is probably a
feasible alternative to endoscopic surgeries following preopera-
tive drainage. Therefore, we attempted to evaluate the safety and
efficiency of urgent retroperitoneal laparoscopic ureterolithot-
omy (RLU) in the treatment of obstructive pyelonephritis caused
by proximal ureteral stones.
2. Methods

Twenty cases of proximal ureteral stones with infected kidney
was retrospectively reviewed who were treated with urgent RLU
in the Department of Urology, Tongji Hospital, Huazhong
University of Science and Technology, Wuhan, China, between
July 2013 and September 2016. The included patients had
complaints of typical clinical symptoms of obstructive pyelone-
phritis such as flank pain, fever (>38 °C), and costovertebral
angle tenderness when admission. The diagnosis of urinary tract
infection (UTI) was based on urinalysis and bacterial culture,
count of white blood cell, blood bacterial culture, and plasma
procalcitonin (PCT) assay. Ureteral stones and hydronephrosis
were confirmed using urinary ultrasonography, computed
tomography urography (CTU), and abdominal plain radiogra-
phies of the kidney, ureter, and bladder (KUB) (Fig. 1). Empirical
effective broad-spectrum antibiotic therapy with cefoperazone/
tazobactam was initiated immediately just after obstructive
pyelonephritis was diagnosed and microbiological sample was
collected.
This study was approved by the ethics committees of Tongji

Hospital, Tongji Medical College, Huazhong University of
Science and Technology. Patients were included in our case series
when they met the following criteria: impacted ureteral stones of
>1cm in size, stone-induced pyelonephritis, and normal
hemodynamic index. The exclusion criteria were as follows:
multiple stones, sign of shock or multiple organ dysfunction
syndromes, diabetes, immunocompromised status, or other
diseases associated with urinary tract obstruction such as tumor,
Figure 1. The preoperative imaging modalities of 1 patient. (A) Abdominal plain rad
stone; and (C) CTU showing the stone-induced hydronephrosis. CTU=compute
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horseshoe kidneys, and ureteropelvic junction obstruction. All
the patients were given a comprehensive introduction about
the advantages and disadvantages of different options, including
1-session RLU and 2weeks of nephrostomy drainage followed by
PCNL or URL. Twenty-one patients selected and provided
informed consent for the RUL procedures.
RLU was performed by experienced surgeons under general

anesthesia, normally on the next day after the diagnosis was
confirmed. The conventional 3-port standard procedure pro-
ceeded in accordance with previous reports.[12,13] To establish a
working space, the fascia lumbodorsalis was divided using
hemostatic forceps through a 2-cm skin incision at the subcostal
posterior axillary line. The retroperitoneal space was separated
by dissection of the index finger and then balloon dilatation.
Another 2 ports were placed 1-cm over the iliac crest and at the
subcostal anterior axillary line. After opening Gerota fascia and
the perinephric fat capsule, the stone could be identified along the
bulge of the ureter. The flowing infection urine was absorbed
through the longitudinal ureter incision by the aspirator as much
as possible before the stone was extracted (Fig. 2). After the
stones were removed, a 6-Fr double J stent was inserted routinely
in the pelvic and bladder, respectively.
All the patients received close postoperative surveillance.

Antibiotic therapy continued until the body temperature and
white blood cell returned to normal, and antibiotic species would
be adjusted in accordance with the result of the bacterial culture
and drug sensitivity assay. Abdominal plain radiography of the
KUB and ultrasonography were performed 3 days after operation
to investigate stone residuals and the position of the double
J stent. The stents remained for 1 month since the date of
operation. Ultrasonography or radiography of the KUB was
performed 1, 3, and 6months after operation for reexaminations.
All the procedures performed in the present study were in

accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Declaration of
Helsinki and its later amendments or comparable ethical
standards.
3. Results

Twenty-one patients, including 5men and 16 women, underwent
RLU to resolve ureteral stones accompanied with obstructive
pyelonephritis. The mean age was 57.5±8.60 years (range, 38–
72 years). They had amean bodymass index of 22.5±2.20kg/m2

(range, 19.3–27.9kg/m2). All the patients had fever and flank
pain, with a mean body temperature of 38.8±0.37 °C (range,
38.3–39.5 °C). The laboratory test demonstrated pyuria in all the
iographies of the KUB showing the ureteral stone; (B) CTU showing the ureteral
d tomography urography, KUB=kidney, ureter, and bladder.



Figure 2. The surgical procedures. (A) Ureter dissociation and stone location identification; (B) ureter incision and urine aspiration; and (C) stone extraction.
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patients as follows: 6 showed + (presence of 15–30 white cells per
high-power field of urine); 8, ++ (30–45 white cells per high-
power field of urine); and 7, +++ (45–60 white cells per high-
power field of urine), respectively. Leukocytosis happened in all
the patients as well; the mean blood white cell count increased to
17.3±2.37�103/mm3 (range, 14.2–21.6�103). Ten of 21 urine
cultures showed positive gram-negative bacteria, including
Escherichia coli (8 cases) and Klebsiella pneumoniae (2 cases).
In the blood cultures, 4 samples showed positivity for gram-
negative bacteria (E coli) and 1 sample showed positivity for
gram-positive bacteria (Enterococcus faecalis). Tests for preop-
erative plasma PCT revealed relatively high levels, with a mean of
7.6±2.40mg/L (range, 3.5–12.2mg/L). The results of the other
tests such as blood pressure, respiration, and coagulation
function were normal. All stones located in the proximal ureter,
including 8 on the left side and 13 on the right side. The mean
stone size was 14.9±1.26mm (range, 12.6–17.2mm).
Each of the RLU procedure was performed successfully

without open conversion. The mean operation time was 69.3
±12.33minutes (range, 52–95minutes). None of the patients
experienced severe bleeding during surgery and needed blood
transfusion. The antibiotic protocol was converted in 4 cases
because of insensitivity to cefoperazone/tazobactam according to
the bacterial culture and drug resistance test results. After
adjustment, the postoperative fever status lasted from 2 to 5 days
(mean, 2.9 days). The PCT level was measured again on the 2nd
day after operation, showing that PCT value decreased for each
patient, with the mean value of 5.0±2.13mg/L (range, 1.4–9.1m
g/L). No perinephric abscess or wound infection occurred. In
total, only 6 patients had flank pain (Clavien–Dindo grade I) and
1 had prolonged urine leakage, which was cured by adjusting the
position of the ureteral stent under cystoscopy (Clavien–Dindo
grade III). Overall, no septic shock or other severe complications
occurred. None of the patients required intensive care unit
admission or hemodynamic support. The mean hospital stay was
6.4±1.54 days (range, 4–10 days), and by discharge, the body
temperature and hemogram returned to normal in all the
patients. Meanwhile, a 100% stone-free rate was achieved. None
of the patients experienced readmission. Ureteral stents were
removed 1month after operation. No stone recurrence and ureter
stricture occurred within our 6-month follow-up.
4. Discussion

Urolithiasis is one of the most common urological diseases, with a
high prevalence of 1% to 20%.[14,15] UUT stone is one of the
3

major causes of complicated UTI that is resistant to standard
antibacterial treatment.[16] According to large cohorts in different
countries, complicated UTIs account for approximately 20% to
32% of severe sepsis cases in emergency departments.[17–19]

Obstruction due to UUT stones combined with UTI potentially
results in septic shock, with amortality rate of approximately 2%
despite intensive treatment.[20,21] The management of obstructive
pyelonephritis focuses on early recognition, immediate antibac-
terial therapy, and aggressive drainage.
Percutaneous nephrostomy tube insertion and retrograde

ureteral stent insertion are the currently most widely used
2 options for prompt decompression.[22] However, neither of the
2 methods can get rid of interference of the collecting system.
According to previous reports, for infected kidneys, retrograde
ureteral stenting and percutaneous nephrostomy were associated
with septic shock at incidence rates of 6% and 3.6%,
respectively.[23,24] In addition, percutaneous nephrostomy pro-
cedure is associated with a notable rate of hemorrhage.[25]

Moreover, placement of retrograde ureteral stent usually fails for
impacted stones. Apart from complications, a standard of
drainage duration and a criterion to perform operation are
lacking.
Surgical management of ureteral stones with complicated UTI

remains challenging. Normally, the size of stones that cause
urinary tract obstruction is relatively larger. For treating large
stones, ESWL is less effective. Single-session ESWL would
hardly achieve satisfying stone clearance, whereas repeated
ESWL is associated with significantly higher risk of deteriora-
tion, even death.[26] Endoscopic treatment, including URL and
PCNL, is much more effective than ESWL. However, the
irrigation significantly increases the intrarenal pressure, which
leads to intrarenal, pyelovenous, and pyelolymphatic bacterial
infection absorption. In Kanno et al’s study,[7] although all
patients with obstructive pyelonephritis experienced 7 days of
preoperative drainage, the incidence of sepsis was still up to
8% after URL. In another study, patients underwent flexible
ureteroscopy after percutaneous nephrostomy tube placement,
while the postoperative sepsis rate was up to 10%.[27] Stone
clearance efficiency is also a concern. Currently, either URL or
PCNL can hardly achieve 100% clearance within a 1-session
approach.[28] As mentioned earlier, secondary or complemen-
tary management would provide UTI another chance to develop
to bacteremia.
Unlike endoscopic surgery, the laparoscopic approach has

minimal impact on intrarenal pressure. In addition, aspiration
through the proximal ureter incision can play the role of prompt

http://www.md-journal.com
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decompression. Thus, theoretically, preoperative drainage is not
necessary for a secure RLU. On the contrary, 1 randomized
controlled trial showed that preoperative ureter stenting
significantly increased the rate of UTI after RLU.[29] When
symptoms are not significant or pyuria is not detected because of
the obstruction of impacted stone, UTI might be missed.
Nevertheless, for incident concurrent UTI, on the basis of our
previous experience and other reports, RLU is a safe option for
obstructive upper ureteral stones, even for those without
preoperative indwelling drainage tubes,[12,30] indicating the
security of RLU. In our present study, all the patients received
complete stone clearance, without any occurrence of severe sepsis
or other severe complications, and without requiring transfusion
or open conversion. Finally, ureteral stent insertion and stone
removal were accomplished in a single-session procedure, instead
of the usual 2 sessions in previous cases. Given all the benefits, if
the condition allows, urgent RUL is a rational consideration as a
safe and effective option to manage ureteral stones combined
with obstructive pyelonephritis, especially for patients who reject
traditional preoperative drainage because of the time-consuming
procedure and associated morbidities.
Although LU and open surgical stone removal are not strongly

recommended in accordance with the current guidelines, they
may be considered in cases for which URL, PCNL, or ESWL is
risky or unlikely to be successful.[5] Compared with open surgery,
laparoscopic operation is more complex and requires more
surgical skills. However, it should be the preferred option before
proceeding to open surgery, when performed by experienced
surgeons.[5] Generally, both transperitoneal and RLU are
effective, safe, and feasible. However, in the presence of UTI,
the retroperitoneal approach is considered superior to the
transperitoneal approach because the transperitoneal approach
is associated with more gastrointestinal damage and higher risks
of acute peritonitis once the infected urine passes into peritoneal
cavity.
To confirm the safety of our novel approach, patients’ status

must be carefully evaluated before operation to ensure that the
patients could endure the adverse effects of general anesthesia
and laparoscopic procedure. The appearance of septic shock or
multiple organ dysfunction syndrome is a contraindication; in
that case, urgent decompression is still necessary for symptom
relief. On the other hand, RLU is suitable when the stone mass is
centrally located so that clearance can be surely achieved within a
1-session procedure. Otherwise, for example, in case of multiple
stones, initial decompression would be preferred. Besides general
physical and laboratory tests, researchers also did much effort to
identify risk factors that correlate with urosepsis and found that
PCT level was an important predictor for monitoring the severity
of bacterial infections.[31–33] In our study, preoperative PCT level
indicated mild to moderate sepsis, and decreasing postoperative
PCT levels confirmed improvement of the condition.
In our case series, the promising results showed that patients

with obstructive pyelonephritis benefited from RUL without
preoperative drainage. However, we must admit that the concept
is still controversial and our study has inherent limitations. The
retrospective nature and small number of patients in a single
institute should be mentioned. Owing to insufficient clinical data,
a comprehensive comparison of RLU with traditional protocols
was not applicable. Only the single arm of RLU was reported.
Moreover, not all the stones were analyzed after removal for
financial reasons. Further prospective, randomized comparative
trials with larger sample sizes should be undertaken to confirm
our findings.
4

5. Conclusion

On the basis of our experience, in the absence of preoperative
drainage, RUL seems to be a safe and effective option in the
treatment of ureteral stones for patients with obstructive
pyelonephritis, providing a low risk of septic shock and a high
stone-free rate.
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