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ABSTRACT

Objective: The ultra-mini percutaneous nephrolithotomy (PCNL) for treating low-volume renal nephroli-
thiasis is being used as an alternative modality to the conventional PCNL. However its use in the supine 
position has been scarcely reported.

Material and methods: Patients who underwent ultra-mini PCNL in the supine position within the time 
frame of January 2017 to July 2017 were studied. All these patients had this as their first-line treatment. 
The patients had calculus limited to either a single calyx or just extending to the pelvis and the stone size 
was less than 2 cm in its maximal dimension. An 8.5 Fr operating nephroscope was used. The patients were 
positioned in the Galdakao modified Valdivia supine position. The stones were fragmented using Holmium-
YAG laser. Various surgical outcomes including duration of the surgery, stone-free rate and any subsequent 
complications-if any-were analyzed. 

Results: The study includes a series of 14 patients with 15 renal units (one patient treated with bilateral renal 
stone disease). The mean age of the patients was 39.07 years and body mass index was 25.5 kg/m2. Intrarenal 
stone location was as follows: lower calyx, n=8; middle calyx, n=3, upper calyx, n=1, and pelvis, n=3. Me-
dian operative time was 52.66 min (range: 40-70) and the stone-free rate was 93.3%. Only one patient had 
residual fragments and needed subsequent extracorporeal shock wave lithotripsy.

Conclusion: Ultra-mini PCNL in supine position with a complete tubeless approach for renal stone disease 
is a safe method for treating low-volume disease. Studies with a larger cohort may be required to finally 
validate this technique.

Keywords: Galdakao modified Valdivia supine position; ultra-mini; percutaneous nephrolithotomy; total 
tubeless.

Introduction

Minimally invasive methods of treating renal 
calculi have been ever evolving with a bal-
ance between stone removal and procedural 
morbidity. Extracorporeal shock wave litho-
tripsy (ESWL), percutaneous nephrolithoto-
my (PCNL) and the retrograde intra-renal sur-
gery (RIRS) have almost certainly replaced 
the age old modality of open surgical proce-
dure for renal stones each one with its own 
pros and cons.

Percutaneous nephrolithotomy has a high 
stone-free rate and the procedure can be safely 

performed by well-trained urologists with a 
shorter treatment time.[1,2] Initially, mini-PERC 
technique was first developed for children 
and reported by Helal et al.[3] With growing 
evidence of decrease in morbidity from PCNL 
with reduction in tract size[4,5] the recent devel-
opments in PCNL is aimed towards creating a 
reduced tract size. This has led to the evolv-
ing of various minimally invasive PCNL (MIP) 
techniques.[6,7] like the mini-PERC, the ultra-
mini-PERC and the micro-PERC.

The ultra-mini-PCNL (UMP) is the latest inclu-
sion in the MIP incorporating a 3.5 Fr telescope 
within a strategically devised 7.5 Fr nephro-
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scope being introduced via the 11-13Fr sheath[8] thus enabling a 
reduction in the invasiveness and subsequent complications of 
bleeding and trauma to the kidney. 

Prone PCNL, although a standard, has its anesthetic concerns 
because of increased abdominal pressures thus making it unsuit-
able for morbidly obese patients and those with respiratory co-
morbidities.[9]

The modified supine position provides an alternative approach 
with lower effect on the respiratory and circulatory physiology 
of the patient and better monitoring of the patient by the anes-
thetists with better option of changing to endotracheal intubation 
whenever required during the procedure.[10,11]

In this study we aim to combine the beneficial effects of the MIP 
in the form of ultra-mini-PCNL along with advantages of supine 
position. To the best of our knowledge this is the first reported 
series of ultra-mini total tubeless PCNL being performed with 
the patient in the supine position.

Material and methods

This is a prospective interventional study among patients with 
nephrolithiasis with low-stone burden and undergoing supine 
total tubeless UMP as their first modality of treatment within the 
time frame of January 2017 and July 2017. The patients’ inclu-
sion criteria included: (1) stone size <20 mm; (2) body mass 
index (BMI ) <30 kg/m2; (3) stone occupying a single calyx or 
extending into the pelvis; (4) favorable calyceal anatomy.

Initial detailed evaluation of the patients included a careful medi-
cal history and physical examination along with routine laboratory 
investigations (hemogram, renal function tests, serum electrolytes, 
sterile urine culture) and radiological investigations (digital intra-
venous pyelography and non-contrast computed tomography).

Ultra-mini-PCNL technique
The patients under general anesthesia were placed in the Gal-
dakao modified Valdivia position (Figure 1).[12,13] A 5 Fr ureteric 
catheter was passed into the ipsilateral ureteropelvic junction. 
The pelvicalyceal system (PCS) was opacified and the desired 
calyx (for best stone clearance) was selected for the initial punc-
ture. An 18 G initial puncture needle was used for the percu-
taneous puncture of the desired calyx and a 0.035 hydrophilic 
guide wire was introduced into the PCS and gradually negoti-
ated into the ureter. Tract dilatation was done up to 10 Fr and 
then an 11 Fr outer sheath of the 8.5 Fr ultra-mini nephroscope 
was introduced (Figure 2). Subsequently after withdrawing the 
guide wire, the nephroscope was introduced into the PCS up 
to the desired calculus. A 365 micron laser fiber was used for 
stone fragmentation and dusting (high frequency and low dose 
energy (0.6-0.8 Joule). The large fragments were expelled by the 
Bernoulli phenomenon with intermittent removals of the neph-
roscope out of the outer sheath. 
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Figure 1. Galdakao modified Valdivia position

Figure 2. The ultra-mini nephroscope armamentarium



After complete clearance of the stones, assessed by fluoroscopy, 
the nephroscope along with the outer sheath was removed and 
compressive dressing was applied. Neither nephrostomy tube 
nor any skin suture was required in any of the cases. Only com-
pressive dressing was applied at the surgical site (Figure 3).

Postoperatively the patients were allowed to eat normal diet 
after twelve hours. For the first 48 hours the patient received 
intravenous antibiotics and a pain reliever (paracetamol). 

Subsequently the patients were switched to oral medications. 
Postoperative urine cultures of all patients were obtained. 
Ureteral catheter was removed within 18-24 hours as a proto-
col for total tubeless procedure. A bedside ultrasonographic 
evaluation was done for all patients to look for any peri-renal 
collection.

Postoperative follow up
The patients were followed up with a digital X-ray KUB (kidney, 
ureter and bladder) and urine culture at 1 and 3 months. Stone 
clearance was defined by absence of residual radio-opaque shad-
ow in the renal region or fragments which were asymptomatic 
and less that 4 mm in diameter (clinically insignificant residual 
fragments). The perioperative procedure related complications 
were classified according to the modified Clavien grading sys-
tem.[14]

Results

There were fourteen patients and fifteen kidney units that under-
went supine ultra-mini-PCNL (one patient had bilateral PCNL) 
(Table 1). Two patients (13.3%) underwent the procedure under 
spinal anesthesia and general anesthesia was given to the rest of 
the patients. Among the fifteen units there were seven patients 
who were females (46%). The mean age of the patients was 39.07 
years (range, 11-55). The mean BMI was 25.7kg/m2. The right 
side was involved in eight cases and the rest had their left kidneys 
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Figure 3. Post operative photo with the minimal compressive 
dressing over the puncture site.

Table 1. Details of patients along with perioperative outcomes
										          Total	 Hb 
	 Age		  BMI	 Laterality	 Size of	 Stone	 Puncture	 Dilation	 Fragmentation	 procedural	 drop 
Sr. no 	  (yrs)	 Sex	  (kg/m2)	  (R/L)	  stone (mm)	  location 	  time (min)	  time (min)	  time (mins)	   time (mins)	   (g/dL)

1	 21	 M	 22	 R	 15	 L	 3	 5	 30	 50	 0.7

2	 21	 M	 22	 L	 14	 L	 4	 5	 25	 45	 0.3

3	 11	 M	 21	 L	 12	 L	 3	 7	 20	 40	 1.1

4	 51	 F	 28	 R	 15	 M	 5	 4	 35	 55	 0.2

5	 36	 M	 27	 R	 17	 U	 8	 10	 30	 65	 1.3

6	 45	 F	 25	 L	 15	 L	 6	 8	 25	 55	 0.4

7	 23	 M	 24	 L	 19	 M	 4	 5	 40	 65	 1

8	 50	 F	 29	 L	 14	 L	 3	 7	 20	 45	 0.2

9	 42	 M	 28	 R	 15	 L	 5	 7	 25	 50	 0.3

10	 55	 F	 27	 R	 10	 L	 6	 7	 15	 40	 0.1

11	 45	 M	 25	 R	 13	 P	 5	 6	 20	 40	 0.4

12	 52	 F	 28	 R	 17	 P	 7	 12	 40	 70	 0.5

13	 32	 M	 24	 L	 12	 L	 5	 13	 15	 45	 0.3

14	 38	 F	 26	 R	 18	 P	 8	 5	 35	 65	 0.9

15	 46	 F	 29	 L	 15	 M	 10	 9	 25	 60	 0.6

BMI: Body mass index; Hb: Hemoglobin; R: right; L: left



with stones. Majority of the patients belonged to ASA Grade 1 
except for four who belonged to ASA Grade 2. Eleven patients 
had symptoms attributable to their renal calculi and the rest had 
vague abdominal discomfort and their renal stones were detected 
during radiological examinations. All patients had UMP as their 
initial modality of therapy for renal calculi without any other 
previous therapeutic interventions. Among fifteen pelvicalyceal 
systems, eight (53.3%) had the stones were located in the lower 
calyx (n=8: 53.3%), the middle calyx (n=3: 20%), pelvis (n=3: 
20%) and the upper calyx (n=1). The mean stone size was 14.7 
mm (range, 12-19). 

On an average, 1.7 (range 1-3) attempts were made to achieve 
initial puncture which took 5.4 minutes (range, 3-10) time. 
Median time periods required for dilatation, and laser frag-
mentation of the stones were 7.3 minutes (range, 4-13) and 
26.6 minutes (range, 25-45), respectively. The total mean time 
of the procedure was 52.66 minutes (range, 40-70). There was 
a significant positive correlation between the higher stone bur-
den and the increased duration of the procedure. However the 
number of puncture attempts and the total time taken for initial 
puncture of the desired calyx were not affected by the stone 
burden.

Postoperatively there was an average drop in hemoglobin of 
0.55 mg/dL (range, 0.1-1.1) and this correlated positively with 
the increasing size of the stones. The median pain scores as as-
sessed using the VAS were 3.06 (range, 2-5) at 1st hour and 2.56 
(range, 1-4). At postoperative 12 hours of surgery. The average 
postoperative hospital stay was 2.8 days (range, 2-4).

Only one patient had urinary leakage after removal of the ureteral 
catheter that subsided within 24 hours with compressive dress-
ing. None of the patients had any perirenal collections noted in 
bedside ultrasonographic evaluation at 24 hours after surgery. 
One patient had residual fragments detected during postopera-
tive radiological investigation and the rest (93.3%) had complete 
stone clearance. The same patient had Clavein class I urosepsis 
that was treated with appropriate antibiotics. Subsequently, after 
controlling the infection, the patient had undergone shockwave 
lithotripsy for the removal of residual fragments. 

Discussion

The high prevalence and increased frequency of recurrence has 
made urolithiasis a major worldwide problem among general 
population.[15] Renal calculi form a major bulk among these pa-
tients. With time major advancements have been achieved in the 
minimally invasive management of renal stones. 

Presently ESWL, PCNL, RIRS form the pillars of minimally in-
vasive treatments of renal calculi certainly replacing the age old 

modality of open surgical procedure. Each of these modalities 
has their own advantages and disadvantages. Principally, any 
surgical method for the treatment of renal calculi should offer 
high stone−free rate, minimal risk of hemorrhage and decrease 
procedural time for stone management.

Extracorporeal shock wave lithotripsy requires minimal an-
esthesia and is a relatively noninvasive method and hence, is 
well accepted method among patients. However a higher re-
treatment rate and higher incidence of residual fragments re-
quiring additional procedures makes it an unpopular option 
among the urologists.[16,17] Although RIRS has its advantage of 
minimal blood loss without visceral injury, yet its higher cost 
and maintenance of the flexible ureterorenoscopes are points 
of concern.[18,19]

Percutaneous nephrolithotomy with its excellent stone clear-
ance rates is a brilliant option for the treatment of renal stones 
especially staghorn calculi within a short time.[20-23] The main 
concern, however, with PCNL is bleeding which can be seen 
in up to 23% of cases.[24] Reducing the caliber of the access 
sheath decreases the damage to the renal parenchyma and 
hence reduces risk of bleeding.The question remains as to 
what is the adequate small size tract that is best suited for 
the PCNL procedure. On one side of the spectrum is the stan-
dard size 24Fr nephroscopes and on the other end microperc-
PCNL performed through a 4.85 Fr tract size without using 
a working sheath as described by Desai et al.[25]. Mini PCNL 
lies somewhere in between these where a 12-14 Fr nephro-
scope is used in a 15-18 Fr amplatz sheath for addressing the 
renal calculi.

The recent modification by Desai et al.[8] is the UMP. This uses 
a 3 Fr telescope in a 7.5 nephroscope which is introduced into 
the PCS via the 11-13 Fr size amplatz sheath. This decrease 
in the size of the tract has reduced the renal tissue trauma and 
the hemorrhagic complications associated with PCNL. UMP 
seems to be a safe and efficient option for small volume re-
nal stones with good stone-free rates and decreased procedural 
complications. UMP is best suited for small to medium sized 
stones (usually <20 mm in diameter) and especially the lower 
pole stones and the diverticular stones which are difficult to 
gain access with the RIRS and those stones which are refrac-
tory to ESWL.[26]

The other alternative approaches are the ESWL and RIRS. These 
have their own disadvantages. ESWL had a higher retreatment 
rate. Cho et al.[27] had shown that the learning curve of RIRS re-
quires about 100 cases. Also the sustainability of RIRS in many 
basic level hospitals is of question because of the associated cost 
factor and the durability of the flexible ureterorenoscopes along 
with the Holmium lasers.[28,29]
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Of course, the higher stone free rates along with miniaturization 
of the tract size in case of UMPmakes it a plausible option for the 
treatment of renal stones especially stones which are less than 2 cm 
in size. The risk of bleeding is reduced together with the chances of 
urinary tract infections. When this is combined with the beneficial 
factors associated with supine position, it becomes a goods option 
to treat renal calculi especially in patients with compromised car-
diological and respiratory status and in obese patients.

In all the cases total tubeless procedure was applicable wherein 
only the ureteric catheter was retained for less than 18-24 hours 
after the surgery and none of the patients required any skin su-
tures. This increases the satisfaction level of the patients since 
no additional procedures were required. The Holmium laser is 
an essential armamentorium in this technique. This technique 
utilizes the pulverization and the vaporization functions of the 
Holmium laser.[30]

Desai et al.[8] had reported a hematocrit drop of 1.4 mg/dL, a hos-
pital stay of 1.2 days and a stone-free rate of 82% with UMP. In 
our series of supine UMP the average drop in hemoglobin was 
0.55 mg/dL and the average hospital stay was 2.8 days. The aver-
age drop of hematocrit was minimal thus making it a safer option. 
The satisfaction among the patients as reflected indirectly from 
their lower post-procedural VAS scores is worth documenting. As 
a complication only a single event of urinary leak was document-
ed in our case series which took about 24 hours to settle.

In conclusion, hence, total tubeless supine ultra-mini-PCNL is a 
feasible option to treat renal calculi especially those less than 2 
cm in their longest dimension. We believe that this is a unique 
and good technique that can be undertaken safely. Studies with a 
larger cohort may be required to finally validate this technique.
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