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Purpose: The aim of the study is to demonstrate the ease and success of in situ management 
of large upper ureteric stones with mini percutaneous nephrolithotomy (PCNL).
Methods: This was a prospective observational study conducted in the Department of 
Urology between January 2018 and June 2019. All patients underwent standard prone mini 
PCNL with 15Fr amplatz with 80 cases of fluoroscopic and 12 cases of ultrasound guided 
access. In three cases of tortuous ureters, wire was passed via retrograde catheter and 
retrieved via amplatz to straighten the ureter. Calculi fragmented with laser.
Results: A total of 77 patients were included in this study, 62 unilateral and 15 bilateral 
cases (92 renal units). The mean age was 45.4±13.7 years (range 17–71), male to female ratio 
was 61:16, the disease laterality (left: right) was 28:34. The mean stone size was 17.6 
±1.4 mm. Mean operative time was 22.4±1.5 min. 88% patients were discharged as day 
care. Complication rate was 6.5%, three patients had transient fever and two patients had 
distal migration of small fragments and they were extracted at the time of DJ stent removal 
by rigid ureteroscopy (100%).
Conclusion: We conclude that it is easy and effective to deal with large upper ureteric 
calculus when it is in a fixed position. In situ management of large upper ureteric calculus by 
mini-PCNL can be done safely and effectively as it is a fast procedure, prevents unnecessary 
manoeuvres, less complication rates and has good stone clearance rates.
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Introduction
Urinary stone disease/urolithiasis is a common cause of morbidity and it is a recurrent 
disorder with a lifetime recurrence risk of 50%.1 It is considered as a disease with 
significant socioeconomic impact influencing quality of life. The development of 
minimally invasive surgical techniques for treating renal stones has largely revolu-
tionized due to various technologic advances in fibre optics, better radiographic 
imaging, and various types of lithotripsy modalities. Stones in the upper ureter can 
be accessed via retrograde, antegrade approaches and by laparoscopy. Extracorporeal 
shock wave lithotripsy (ESWL), rigid ureteroscopy (R-URS) and lithotripsy 
(R-URSL) and flexible ureteroscopy (RIRS) are the retrograde techniques. 
Antegrade approaches are the percutaneous nephrolithotomy (PCNL) and mini- 
percutaneous nephrolithotomy (MPCNL). Pushback PCNL is a combination of 
retrograde followed by antegrade procedure.2,3 The dilemma in choosing the best 
technique for the patient depending on its size and location still exists.
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The main difficulty that would be encountered with 
retrograde techniques is proximal migration of stone into 
a dilated system and subsequent difficulty in breaking the 
stone as the stone keeps moving continuously. This can be 
successfully overcome with antegrade techniques where 
the stone is accessed when it is in a fixed location.

In the present study, our aim is to demonstrate the ease 
and success of in situ (at its primary location) management 
of large upper ureteric stones with mini PCNL.

Materials and Methods
After obtaining ethical committee clearance, this prospec-
tive observational study was conducted in the Urology 
Department for a period of one and half years 
(January 2018 to June 2019). All consecutive patients 
(presenting with pain abdomen/burning micturition/hae-
maturia) diagnosed with large upper ureteric calculus 
(more than or equal to 12 mm) initially detected on ultra-
sound kidney ureter bladder (KUB) and confirmed with 
unenhanced helical CT KUB were included in the study.

Inclusion Criteria
1. Stones located between the pelviureteric junction 

and the upper border of the fourth lumbar vertebra.4

2. Functional renal units.

Exclusion Criteria
1. Uncorrected Coagulopathy.
2. Associated pyelonephritis/Urosepsis.
3. Concomitant renal calculi.
4. Upward migration of stone while placing the retro-

grade ureteric catheter (RGC).

Preoperatively, patients were evaluated by complete blood 
count, renal function test, coagulation profile, urine routine 
test, urine culture and sensitivity test. DMSA scan was 
performed when the functional status of the renal unit was 
questionable (severe HDN with gross thinning of parench-
yma or a shrunken/atrophic kidney). Patients having posi-
tive urine C/S were treated with appropriate IV antibiotics 
according to antibiogram till urine was sterile. Cardiac 
evaluation was done for patients aged 60 years and 
above. Anaesthesia evaluation and fitness obtained with 
all investigations. In all cases informed consent was 
obtained from the patients participating in the study. The 
demographic and clinical characteristic of the patients 
were recorded. Informed consent from all patients and 
Institutional ethical committee clearance (Institutional 

Ethics Committee – Clinical Studies, Apollo Hospitals, 
Chennai) were obtained. The study was conducted in 
accordance with the Declaration of Helsinki.

Single dose of IV Antibiotic was administered prophy-
lactically to all patients at the time of induction. The 
standard prone mini-PCNL procedure was performed 
under general anaesthesia. An open-ended 5-Fr ureteric 
catheter was placed (unilateral or bilateral) till the point 
of first resistance by cystoscopy with the patient in the 
lithotomy position. After securing the catheter to a Foley 
catheter (16-Fr), the patient was turned to the prone posi-
tion. Percutaneous access was obtained by the placement 
of an 18-gauge access needle into the intended calyx (most 
often the middle calyx) by 30º, 0º Bull’s eye technique 
under real-time X-ray guidance with the help of retrograde 
pyelography. In cases where the contrast agent cannot 
transit into the PCS due to complete obstruction puncture 
was made under ultrasound guidance. A 0.035 inch floppy- 
tipped terumo guide wire was passed through the needle 
into the collecting system. The access needle was then 
removed and the skin and fascia were incised. 
Nephrostomy tract dilation was done with serial dilators 
(Cooks) through the guide wire up to 16-Fr and 15-Fr mini 
amplatz sheath was placed. In cases of tortuous ureters, 
retrograde wire was passed via RGC and retrieved via 
amplatz to straighten the ureter. Calculus identified with 
12-Fr mini Storz nephroscope, dusted by laser lithotripsy 
(Sphinx 30 Watt holmium laser). Most stone fragments 
could be flushed out along with the backflow through the 
amplatz sheath, while few remaining big fragments needed 
extraction with stone forceps. At the end of the procedure, 
a 5-Fr double-J (DJ) stent and puncture site infiltrated with 
0.25% injection bupivacaine for pain relief. A 14-Fr 
nephrostomy tube was routinely placed and clamped (for 
re-access if necessary). Patients were discharged with oral 
antibiotics and analgesics. Nephrostomy tube was 
removed at discharge and foley on post-operative day 
(POD) 1 or 2 as outpatient.

On postoperative day one, a plain X-ray KUB/USG 
KUB (for translucent stones) was done to assess stone 
clearance. “Stone-free” was defined as no residual stones 
or fragments ≤ 3 mm detected on plain X-ray KUB/USG 
KUB, as fragments ≤ 3 mm pass spontaneously.4,5 Total 
procedure time was calculated from cystoscopy and RGC 
placement to placement of the nephrostomy tube. Total 
operative time was calculated from puncture to tube 
placement.5 Patients were either discharged as day care 
(<24 hours) or hospitalised for 24 hours for logistic 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                               

Research and Reports in Urology 2020:12 634

Jayaprakash et al                                                                                                                                                     Dovepress

http://www.dovepress.com
http://www.dovepress.com


purposes. Complications were graded as per Revised 
Clavien Dindo Classification System (RCCS).6

Follow-Up
All patients were followed up at six weeks and the DJ 
stent was removed successfully.

Statistical Analysis
The recorded data was compiled and entered in 
a spreadsheet (Microsoft Excel) and then exported to 
data editor of SPSS Version 20.0 (SPSS Inc., Chicago, 
Illinois, USA). Continuous variables were summarized in 
the form of means and standard deviations and categorical 
variables were summarized as percentages.

Results
Total number of patients presented consecutively were 79. 
Two patients were excluded in view of upward migration 
while passing RGC. The study comprised of 77 patients 
with proximal ureteric calculi with hydronephrotic kid-
neys. Among them 62 were unilateral and 15 were bilat-
eral cases, a total of 92 renal units. Demographically the 
mean age was 45.4±13.7 years (range 17–71), male to 
female ratio was 61:16, the disease laterality (left: right) 
was 28:34, 15 were bilateral cases.

All the cases were performed by a single surgeon with 
an experience of nearly 12 years in the field. All patients 
underwent standard prone mini PCNL with 15-Fr amplatz. 
In 80 renal units access was achieved with fluoroscopic 
guidance and 12 renal units USG guided access were 
obtained (RGP cannot be done as the contrast agent cannot 
transit into the PCS due to complete obstruction). In three 
cases of tortuous ureters, where retrograde wire was passed 
via RGC and retrieved via amplatz to straighten the ureter.

Mean stone size was 17.6±1.4 mm. In 90 cases stone 
clearance was achieved with a single puncture and 2 cases 
needed double puncture due to tortuous ureter and migrated 
fragment. Stone free rate following single procedure was 
98%. Mean procedure time in unilateral cases was 52.9±5 
minutes and bilateral cases was 71±4.6 minutes. The mean 
operative time for unilateral cases was 22.4±1.5 minutes 
and bilateral cases was 43.2±2.4 minutes. 88% were dis-
charged as day care and 12% were discharged after 24 
hours due to logistic purposes (Table 1). Our overall com-
plication rate was 6.5%, three patients developed transient 
fever responding to oral antipyretics (RCCS Grade I, 3.9%) 
and two patients had distal migration of small fragments 
(RCCS IIIb, 2.6%) detected on POD1 X-ray KUB. Both of 

them underwent diagnostic ureteroscopy and stone extrac-
tion at the time of DJ stent removal. At six weeks follow 
up, DJ stent was removed in all patients without complica-
tions and stone free rate was 100%.

Discussion
Ureteric calculi are commonly encountered in day to day 
practise. Large diameter stones (>10 mm) are stranded 
easily in the upper ureter posing a serious threat to the 
function of the kidney on the affected side (hydronephro-
sis, renal damage).7 Timely effective treatment is the key 
to preventing irreversible damage. Over the past few dec-
ades, lifestyle and dietary habits have undergone a change 
in India increasing the incidence of stone formation.

We opted for mini PCNL over other techniques due to 
the following reasons:

ESWL does not assure complete relief of obstruction as 
evidenced by Park et al achieving a 72.4% stone-free rate 
after a single ESWL session, but the rate decreases to 42% 
when the stone is > 1 cm.8 It is often associated with 

Table 1 Results

Total no. of patients 77

Total no. of renal units 92

Laterality

Unilateral 62 (R: L – 34:28)
Bilateral 15

Mean Age 45.4±13.7 years
Male to Female ratio 61:16

Mean stone size 17.6±1.4 mm

Mean procedure time

Unilateral 52.9±5 minutes

Bilateral 71±4.6 minutes

Mean operative time

Unilateral 22.4±1.5 minutes
Bilateral 43.2±2.4

No of Punctures
Single

Calyx – Upper 11

Middle 52
Lower 27

Multiple 2

Discharge

Day care 88%

24 hours 12%

Stone clearance 98%

Complication rate 6.5%

Research and Reports in Urology 2020:12                                                                                submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
635

Dovepress                                                                                                                                                     Jayaprakash et al

http://www.dovepress.com
http://www.dovepress.com


prolonged attacks of pain during stone passage, flank 
soreness and repeated treatment (60%) in a substantial 
fraction of patients.7

Stone clearance rates of semi rigid ureteroscopy 
(R-URS) is only 68–76% and its clearance rates decrease 
with an increase in the size of the stones.9,10 Upward 
migration of ureteral stones or big fragments is the main 
reason for failure in R-URS and the reported incidence 
ranges from 28% to 60%.11 Although some studies used an 
anti-retropulsion device such as retrieval basket during 
rigid URS, the large stones did not allow additional 
space for passing the wire of the device. Moreover, the 
edematous and inflammatory mucosa impede visualization 
of the stones, which makes it difficult to perform the 
lithotripsy and increased chances of ureteric injuries.12 

Hence the incidence of using adjunct procedures (ESWL/ 
PCNL) are high to achieve complete clearance.

Use of RIRS to remove ureteral stones requires highly 
skilled surgeons to reduce the ureteral injury and manip-
ulation of scopes in a dilated system.13 Availability of the 
scopes is also a major drawback. Larger stones require 
staged procedures and longer operative times. Time- 
consuming technical manoeuvring is required in RIRS 
for stone fragmentation, ie, placement of stones in 
a favourable calyx to avoid strain on the deflection 
mechanism and risk of laser fibre damaging the scope. 
Moreover, after fragmentation stones are not retrieved 
and left within the kidney. Stone free rates are significantly 
superior in mini PCNL when compared to RIRS and it is 
shown in the studies by Gu et al, 201314 (93.3% vs 41.4% 
at 2 weeks, 100% vs 89.7% at 1 month), Jiao et al, 201915 

(84.48% vs 72.72%) and Chen et al, 202016 (RR: 1.07; 
95% CI:1.03, 1.12; p = 0.0004). Operative times of RIRS 
were also longer (90.40 ± 31.29 min vs 105.56 ± 45.76 
min; p < 0.05, 49.3 ± 11.7 min vs 67.2 ± 17.3 min, p < 
0.001, respectively) with comparable stone burden.15,17

Pushback PCNL (PBPCNL) is still a very common 
practise in many parts of India. Disadvantages noted with 
it are multiple manoeuvres, longer operating times, migra-
tion of stone fragments into multiple calyces needing 
multiple punctures or ESWL for stone clearance and sub-
sequent complications, costs incurred due to longer oper-
ating times are certain drawbacks of PBPCNL. In a dilated 
system we have no control into which calyx the stones 
migrate especially when into upper calyx which needs 
supracostal/multiple punctures for stone clearance.

As per our institute policy, we do laparoscopic ureter-
olithotomy for stones measuring more than 3 cm. Since in 

our series we encountered a mean size of 17.6±1.4 mm, we 
did not prefer laparoscopy.

In our study mini PCNL (Table 2) was used to treat large 
upper ureteric calculi. The commonest age group affected in 
our study is between 31–50 years with a mean age of 45.4 
±13.7 years similar Najar et al and Murthy et al.4,5

We have compared our study results with three recent 
mini PCNL studies treating proximal upper ureteric stones 
- Long et al,7 Najar et al4 and Murthy et al5 respectively. 
The main aim of a urologist is to achieve a 100% stone 
clearance rate. In our study, we were able to achieve 98% 
stone free rate with mini PCNL (90 units with single 
puncture and 2 units with double punctures) in a single 
setting. However, in 2 patients (2%) who had distal migra-
tion of stone, fragment was removed by diagnostic ure-
teroscopy at the time of DJ stent removal. Hence we were 
able to achieve 100% stone clearance, a significant high 
success rate. With single puncture Long et al was able to 
achieve a success rate of 95.7%.7 At discharge Najar et al 
achieved a success rate of 86.7%, which improved to 
96.7% by spontaneous expulsion of stones at 1 month. 
The remaining 3.3% (two patients) had stone fragments 
migration and they used R- URS for its removal.4 Murthy 
et al boasts 100% stone free rate with single puncture.5

In our study, shorter mean operative time (22 minutes 
for unilateral and 43 minutes for bilateral) is noted when 
compared to other studies (unilateral only) of 37 mins, 62 
mins and 36 mins respectively.4,5,7

All our patients were evaluated as outpatients and 
patients get admitted on the day of surgery. In our series, 
88% (n = 67) of the patients were discharged as day care with 
urinary catheter and the remaining 12% were discharged by 
24 hours for logistic purposes. Hospital stay is significantly 
shorter when compared to similar studies, 86 hours (range 
2–6 days), 67 hours and 54 hours respectively.4,5,7

Table 2 Comparison of Mini PCNL Studies

Variables Present 
Study

Long 
et al7

Najar 
et al4

Murthy 
et al5

Stone Clearance 

Rate at discharge

98% 95.7% 86.7% 100%

Mean Operative 

Time (unilateral)

22 min 37 min 62 min 36 min

Hospital Stay 88% - Day care 

12% - 24hrs

86 hours 67 hours 54 hours

Complications 6.5% 23.1% 25% 0
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We noted minimal complications (immediate/early post-
operative) in our study, our overall complication rate was 
6.5%, three patients developed transient fever responding to 
oral pyretic medication (Clavien Dindo Grade I, 3.9%) and 
two patients had distal migration of small fragments 
(Clavien Dindo Grade IIIb, 2.6%) detected on postoperative 
X-ray KUB. The overall complication rates seen in Long 
et al was 23.1% (bleeding intraoperatively − 6 patients, 
transient fever >38.5 °C −24 patients, and hematuria >36 
h – 14 patients), in Najar et al was 25% (post-operative 
fever – five patients, prolonged hematuria − four patients, 
blood transfusion – one patient and thoracic complications 
− one pneumothorax and three hydrothoraxes), no compli-
cations were noted in the Murthy et al study.4,5,7 Since we 
have taken RCCS classification, distal stone fragments 
migration is also taken as a complication of Grade IIIb 
whereas other studies do not mention them as the same.

Our experiences are the following:

(a) It is easy to access and break the stone when it is at 
a fixed site.

(b) Mini PCNL can be done successfully as a day care 
procedure in treating upper ureteric stones.

(c) A thorough preoperative evaluation and planning 
can effectively reduce the chance of complications.

(d) Skilled teamwork is very helpful in shortening the 
operative time, achieving good success rates and 
post-operative patient recovery.

Conclusion
We conclude that it is easy and effective to deal with large 
upper ureteric calculus when it is in a fixed position. In 
situ management of large upper ureteric calculus by mini- 
PCNL can be done safely and effectively as it is a fast 
procedure, prevents unnecessary manoeuvres, less compli-
cation rates and has good stone clearance rates.
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