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ABSTRACT
Background and Purpose: There are various concerns regarding percutaneous nephrolithotomy (PCNL) in
the prone position, especially in the morbidly obese and patients with compromised cardiopulmonary status
and stature deformity. We present our experience with supine PCNL with special reference to its technique,
indications, advantages, and disadvantages.
Patients and Methods: A series of 62 patients underwent PCNL in the supine position, 57 under general
anesthesia and 5 with epidural anesthesia. Their average age was 48  14.16 years, and the average bulk of
the stone was 316  275 mm2, with 11% of the patients having staghorn stones and 19 both renal and upperureteral stones. The average body mass index was 24.28  4.69, and 11% of the patients were morbidly obese.
Nearly all patients (93%) had an anesthesia risk of ASA grade 3 or above. Two patients had hip ankylosis.
All patients were placed in a modified dorsal lithotomy position with a 45° tilt to the contralateral side. Under ultrasound guidance, the desired calix was punctured in or near the posterior axillary line.
Results: The average hemoglobin drop was 1.62  1.03 gm/dL, but only 3% of the patients required blood
transfusion. None of the patients suffered visceral injury. Nearly all (95%) of the patients were rendered free
of stones by the initial PCNL with or without ureteroscopy.
Conclusion: Supine PCNL is an effective and safe procedure in high-risk and obese patients and allows simultaneous management of renal and ureteral stones.
INTRODUCTION

PATIENTS AND METHODS

INCE FERNSTRÖM AND JOHANSSON first described
the procedure in 1971,1 percutaneous nephrolithotomy
(PCNL) has undergone many innovations. A PCNL in the prone
position is accepted globally because of its familiarity, excellent understanding of the anatomy in this position, and reduced
risk of visceral complications. However, cardiorespiratory complications are well documented.2-6 With various positional modifications,7-9 PCNL in the supine position has similar advantages in addition to greater versatility of stone manipulation
along the whole upper ureter.10
There are various concerns regarding PCNL in the prone position, especially in the morbidly obese and patients with compromised cardiopulmonary status and stature deformity, who
are not suitable for treatment in the prone position,4-6 and the
discomfort level of the anesthetist in the these situations is overwhelming. We present our experience with supine PCNL with
special reference to its technique, indications, advantages, and
disadvantages.

Between 1999 and 2001, 62 patients underwent PCNL in the
supine lithotomy position, 57 under general anesthesia and 5
with epidural anesthesia. In this series, 43 patients (69%) were
ASA grade 3, and 15 patients (24%) were grade 4 (Table 1).
Ten of 31 patients (32%) had abnormal radiographs. Abnormal
pulmonary function tests were observed in 2 patients, and pure
cardiac decompensation was noted in 8 patients (13%). The indications for supine PCNL are listed in Table 2.
In cases with either infection or features of obstructive uropathy, emergency percutaneous nephrostomy was done before
stone removal with the patient in the supine position (Table 2).
Nearly all (90%) of the patients had hydronephrosis.
The patient was placed in the dorsal lithotomy position with
the lower limbs in stirrups to maintain hip flexion at 45° for
the ipsilateral and 30° for the contralateral leg. The position
was then modified using a soft padded bolster below the ipsilateral hemithorax and upper flank so that the posterior axillary
line was 45° to horizontal (Fig. 1). After standard cystoscopy,
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TABLE 1. DEMOGRAPHICS

OF

PATIENTS UNDERGOING SUPINE PCNL

Mean age (years)
Malefemale
Stone bulk (mm2) (range)
Mean body mass index (range)
Renal insufficiency (%)
Chronic smokers (%)
Respiratory distress/abnormal pulmonary
function tests/abnormal radiographs (%)
ASA grade III (%)
Comorbidity (hypertension, diabetes,
ischemic heart disease) (%)

retrograde ureteropyelography was done, and an attempt was
made to push any ureteral stone into the pelvicaliceal system.
The pelvicaliceal system was distended with saline for better ultrasound imaging. Under ultrasound guidance, the desired
calix was punctured in or near the posterior axillary line. Tract
dilatation was done with the surgeon sitting or standing using
Alken’s dilators under fluoroscopic guidance, and a 28F or 22F
Amplatz sheath was passed, depending on the size of the stone
and the width of the infundibulum.
Patients with associated upper-ureteral stones that were impacted and those that could not be pushed up with saline underwent simultaneous ureteroscopy. A 7F/8.5F or 6F ureteroscope was introduced in standard fashion into the ureteral
orifice, and the bolster removed once antegrade access had been
achieved so that the ureteroscope could be negotiated to the
upper ureter. In this position, simultaneous antegrade and
retrograde access to the kidney and ureter was obtained.
Nephroscopy was then done more conveniently with the surgeon sitting once the bolster was removed. In the simultaneous
approach, first the renal stone was removed, and then the
nephroscope was angulated toward the ureteropelvic junction
in such a way that any fragments that were broken off during
ureteroscopy were sucked out or picked up immediately with
forceps, thereby preventing migration of the fragments to an inaccessible calix.
At the end of the procedure, a Double-J stent was introduced
in all cases.

RESULTS
More than 90% of the patients were treated through mid- and
lower-caliceal punctures (Table 3). Two patients required flexible nephroscopy for upper-caliceal fragment clearance. Among
the five patients who underwent upper-caliceal punctures, one
had a stone in an upper calix and the other four had upperTABLE 2. INDICATION

FOR

SUPINE PCNL

IN

62 PATIENTS

No. of patients (%)
Cardiac disease
Respiratory problem
Obesity
Associated upper-ureteral stones

8
31
11
12

(13)
(50)
(18)
(19)

48  14.16
5012
316  278 (80–1700)
24.28  4.69 (17.5–34)
15 (24)
10 (16)
31 (50)
93
32 (51)

FIG. 1. Patient position with bolster under upper abdomen
and 45° table tilt to make posterior axillary line horizontal.
ureteral stones that were pushed into an upper calix during disimpaction with a saline wash. Most patients (85%) required single-stage procedures (Figs. 2 and 3). One patient with a staghorn
stone required three procedures for complete clearance.
TABLE 3. STONE TYPE, STONE-FREE RATE,
AND OPERATIVE STATISTICS
Type of stone (%)
Pelvic
Staghorn
Caliceal
Upper ureteral
Upper ureteral renal
Calix selected for puncture (%)
Upper
Middle
Lower
No. of tracts (%)
One
Two
three
No. of stages (%)
One
Two
three
Stone-free rate

10
7
10
23
12

(16)
(11)
(16)
(37)
(19)

5 (8)
25 (40)
32 (52)
57 (92)
4 (6)
1 (2)
53 (85)
8 (13)
1 (2)
95%

A

B

C

FIG. 2. Simultaneous PCNL and ureteroscopy. (A) Left
staghorn and right pelvic calculus in 50-year-old man with pulmonary disease. (B) Intravenous urogram. (C) Complete clearance of stone after right-sided PCNL through single tract and
left-sided two-stage PCNL through three tracts.
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FIG. 3. Stone removal from patient with dilated urinary tract. (A) Plain film shows pelvic calculus. (B) Intravenous urogram
reveals moderate to severe hydronephrosis. (C) Complete clearance of stone after one-stage procedure through single tract.

The average operative time was 73.66 minutes (range 20–250
minutes). Most (95%) of the patients had complete clearance
confirmed on radiography and ultrasonography 48 hours postoperatively. Among the three patients with residual calculi, one
underwent SWL, another had flexible ureteroscopy, and the
third was kept under observation without immediate treatment,
as stone size was insignificant (4 mm). However, after 1 year,
the fragment showed an increase in size to 8 mm, and SWL
was performed for its clearance.
Two patients required blood transfusion (Table 4). One of
them, who had renal insufficiency, had a 290-mm2 upperureteral calculus and underwent upper-caliceal puncture (single
stage, one tract). Another, with a 410-mm2 complex caliceal
calculus without hydronephrosis, underwent middle-caliceal
puncture (single stage, two tracts) for complete stone clearance.
Both of these patients were diabetic and hypertensive.
In addition to the transfusion requirements, 18% of the patients had postoperative infection (Table 4) and responded to
antibiotics chosen on the basis of sensitivity results. Among
these 11 patients, 8 (73%) were diabetic. Five patients had
nephrostomy leakage for 24 hours, which was managed conservatively, and two patients had leakage for 72 hours that
required urethral catheterization for its control.

DISCUSSION
The supine position has been used effectively for PCNL in
patients with renal allografts11 and in those pelvic ectopic
kidneys.12 Supine PCNL is as safe and effective as prone
PCNL.10,13 Respiratory complications are well documented in
the literature after use of the prone position.2 Although there
are various positional modifications for obese patients,9,14
supine PCNL offers the best alternative for patients with compromised cardiorespiratory function and for morbidly obese patients.3 There are several advantages of supine PCNL over
prone PCNL,2 although there are no randomized studies ad-

TABLE 4. HEMOGLOBIN DROP
Hemoglobin drop (mg/dL) (range)
Blood transfusion (%)
Infection (%)
Enteric fistula/visceral injury
Loss of tract
Technical difficulty
Postop. leak 24 hours (%)

AND

COMPLICATIONS

1.62  1.03
2
11
0
0
2
7

(0.2–5.0)
(3.2)
(18)
(
(
(
(11)
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FIG. 4. Simultaneous ureteroscopy and PCNL. (A) Right upper-ureteral and renal calculi in 23-year-old man. (B) Intravenous urogram. (C) Simultaneous ureteroscopy and PCNL
through lower-caliceal puncture on right with patient supine.
(D) Left-sided PCNL with patient supine 48 hours after first
procedure renders patient stone free.
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dressing this issue. A simultaneous approach has definite advantage in that it helps prevent stone migration to an inaccessible calix. We have achieved a stone-free rate of 95% with
PCNL and simultaneous ureteroscopy in patients with ureteral
as well as renal stones (Fig. 4). Inaccessible stone-bearing calices were approached via flexible nephroscopes or washing
through a puncture site.
In a nonrandomized comparison,13 there was no difference
in the complication rate in the two positions. Although most
patients in our series had associated comorbidities, the blood
transfusion rate was only 3%. Performing the PCNL with the
patient in the supine position has not increased any surgical
complications, and it helped reduce the operative time. Moreover, the anesthetist had the choice and comfort of choosing
the anesthesia specifically for those high-risk patients who require continuous monitoring. Arterial blood gases remained the
same throughout this procedure, although again, there is no randomized controlled study addressing this issue. None of the patients had any respiratory or cardiac problems postoperatively.
Man-Tat and colleagues10 described more anteriorly placed
caliceal punctures done by a radiologist. However, as urologists, we feel secure in doing an ultrasound-guided fluoroscopyadjusted puncture to obtain access to the desired calix. Ultrasonography-guided puncture gives us a safe window that
prevents visceral injury, as supine PCNL punctures are basically anterior. Also, this route creates a straight tract to the target calix, reduces the radiation dose, and is associated with the
fewest complications.
The calices most often selected for supine PCNL are middle
and lower calices.7,10 The posterior axillary line was selected
by Valdivia et al7 and the midaxillary line by Man-Tat et al.10
We prefer a posterior axillary line approach with the patient in
a 45° supine oblique position, which puts the posterior calix
and the desired tract in a straight line. This position also provides enough space for the surgeon to move the ultrasound
probe from the midline posteriorly (see Fig. 1). The first calix
to be seen on moving the probe toward the axillary line will be
the posterior calix, and as one moves the probe further forward,
the anterior calices will become evident. For a staged procedure, the prior percutaneous puncture was done with the patient
in the supine position.
The major technical disadvantage was in accessing the upper calix or when the stone fragment migrated into an upper or
anterior middle calix. Recently, we have overcome this problem by judicious use of flexible nephroscopes. The other disadvantage of our method is that simultaneous procedures (both
antegrade and retrograde approaches) require two surgical
teams, which may not be available in all urology clinics.
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CONCLUSION
ABBREVIATIONS USED
Supine PCNL is an effective and safe procedure in high-risk
and obese patients and allows simultaneous management of
ureteral stones.

ASA  American Society of Anesthesiologists; PCNL 
percutaneous nephrolithotomy.

