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Percutaneous nephrolithotomy (PCNL) was established by
pioneers including Peter Alken and Arthur Smith more than
40 yr ago [1,2]. The role of PCNL has been asserted over ure-
teroscopy (URS) and extracorporeal shockwave lithotripsy
(ESWL) and this technique is recommended by all interna-
tional guidelines as the standard of care for large renal cal-
culi [3]. Several developments in the past 40 yr, such as
miniaturization and the use of flexible endoscopes or laser
lithotripsy, have improved stone-free rates and contributed
to lower morbidity [4]. However, severe complications can
occur, which limits the widespread use of this highly effec-
tive therapeutic approach [5]. While the frequency of PCNL
is slightly increasing in Germany, it is less commonly per-
formed in other countries such as the USA, where, in paral-
lel, the probability of complications has been increasing [6].
This observation underlines the most critical factor for good
surgical results: a trained and skilled urologist.

It is worth reflecting on the most important factors for
optimal outcomes from PCNL. It all starts with a good punc-
ture and establishing a percutaneous tract that provides
ideal access to the stone. However, before puncture, the
patient has to be positioned on the operating room (OR)

table. For decades, PCNL was performed in the prone posi-
tion without questioning this approach, until urologists first
described a supine procedure that was later developed to a
modified lithotomy position to facilitate combined endo-
scopic intrarenal surgery (ECIRS) [7,8]. In this debate, Evan-
gelos Liatsikos and Guido Giusti, both highly recognized
experts in the field, share their convictions regarding the
prone and supine positions.

The prone position is currently chosen by almost 80% of
urologists worldwide [9]. Several systematic reviews have
analyzed outcomes for prone versus supine procedures,
and most could not detect significant differences between
the positions in standard cases, with one exception: the
overall operative time is in favor of a supine procedure,
since the patient no longer has to be turned from the litho-
tripsy position after placement of a ureteral catheter [10].
Nevertheless, the prone position seems to offer more
options for renal access for complex stone situations such
as staghorn stones and horseshoe kidneys, although there
is some controversy among experts [11].

So, what are the potential limitations of a prone proce-
dure beyond OR time? Giusti lists several aspects: (1) con-
venience for the OR staff, with no flipping of (obese)
patients; (2) convenience for the surgeon because of better
ergonomics, with surgery in a sitting position; (3) conve-
nience for the anesthetist and safety for the patient in terms
of anesthetic risk and better airway control; (4) fewer com-
plications, with a lower risk of colonic injury; and (5) better
drainage of the collecting system, with easier evacuation of
fragments and lower intrarenal pressure. I can agree only
with the first. Turning an obese or very obese patient can
be extremely difficult. The other statements are debatable.
Good evidence shows that sitting is suboptimal for the
human spine and should be limited during the day; it is
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with good reason that office workers invest in standing
desks [12]. Regarding convenience for the anesthetist, that
is usually not my primary concern. Is placing the patient
in the prone position dangerous for the patient? There is
no evidence that prone positioning of the patient has led
to complications during PCNL, matching well with my
own experience. Moreover, we know that critically ill
patients (and this was highlighted again during the
COVID-19 pandemic) are placed in the prone position for
better pulmonary ventilation [13]. The risk of colonic injury
is not a consequence of positioning but of the imaging
modality used for identification of the puncture site. Such
complications are extremely rare when using ultrasound
for renal access, a modality that is easy to use and widely
applicable in any position [14]. Intrarenal pressure depends
on the endoscopic system used. A standard Amplatz sheath
with a diameter of >18 Fr maintains sufficient outflow and
consequently low intrarenal pressure [15]. In my own expe-
rience, the orientation of the sheath does not differ much
between the prone and supine positions when choosing
the access site under ultrasound guidance. But what about
ECIRS? My personal view is that the additional benefit of
a combined approach is minimal in most clinical scenarios
and does not outweigh the significant additional efforts.

It should be kept in mind that even for experienced sur-
geons it is not that easy to change to using the supine posi-
tion. The angle of puncture changes, the kidney is often
hypermobile, and the tract length is generally greater. Urol-
ogists should be aware of having to manage, yet again, a
learning curve.

I remember well a debate at an annual meeting of the
European Association of Urology many years ago. Guido
Giusti expressed his disappointment in me as a—back
then—young urologist who still sticks with the prone posi-
tion. He has not changed his mind. I must admit, I really like
people being confident in doing the right thing. There is no
doubt that the supine position is here to stay, and it seems
to be equivalent to the prone approach. But are 80% of urol-
ogists blind die-hards? Probably not. There is certainly
more than one way to skin a cat. It is the surgeon, not the
position, that is important. Picking up my initial statement
again, personal expertise and preference are the main fac-
tors for the best surgical outcomes.

The verdict of the referee is that the match ended in a
draw.

Conflicts of interest: The author has nothing to disclose.

References

[1] Alken P, Hutschenreiter G, Gunther R, Marberger M. Percutaneous
stone manipulation. J Urol 1981;125:463.

[2] Segura JW, Patterson DE, LeRoy AJ, May GR, Smith LH. Percutaneous
lithotripsy. ] Urol 1983;130:1051-4.

[3] Turk C, Petrik A, Sarica K, et al. EAU guidelines on interventional
treatment for urolithiasis. Eur Urol 2016;69:475-82.

[4] Ghani KR, Andonian S, Bultitude M, et al. Percutaneous
nephrolithotomy: update, trends, and future directions. Eur Urol
2016;70:382-96.

[5] Tefekli A, Van Rees VS, De La Rosette ]. The CROES percutaneous
nephrolithotomy global study: final report. ] Endourol 2012;26:
1536-9.

[6] Harmouch S, Leow ]], Meyer CP, et al. Contemporary trends in
utilization and outcomes of percutaneous nephrolithotomy in the
United States from 2003 to 2014. Can Urol Assoc ] 2017;11(9 Suppl
6):5339-40.

[7] Ibarluzea G, Scoffone CM, Cracco CM, et al. Supine Valdivia and
modified lithotomy position for simultaneous anterograde and
retrograde endourological access. BJU Int 2007;100:233-6.

[8] Valdivia Uria JG, Valle Gerhold ], Lopez JA, et al. Technique and
complications of percutaneous nephroscopy: experience with 557
patients in the supine position. ] Urol 1998;160:1975-8.

[9] Ahmad AA, Alhunaidi O, Aziz M, et al. Current trends in
percutaneous nephrolithotomy: an internet-based survey. Ther
Adv Urol 2017;9:219-26.

[10] Keller EX, Coninck VDE, Proietti S, et al. Prone versus supine
percutaneous nephrolithotomy: a systematic review and meta-
analysis of current literature. Minerva Urol Nephrol 2021;73:50-8.

[11] de la Rosette ]JJ, Tsakiris P, Ferrandino MN, Elsakka AM, Rioja ],
Preminger GM. Beyond prone position in percutaneous
nephrolithotomy: a comprehensive review. Eur Urol 2008;54:
1262-9.

[12] Lobo D, Anuarbe P, Lopez-Higuera JM, Viera ], Castillo N, Megia R.
Estimation of surgeons’ ergonomic dynamics with a structured
light system during endoscopic surgery. Int Forum Allergy Rhinol
2019;9:857-64.

[13] Park ], Lee HY, Lee ], Lee SM. Effect of prone positioning on
oxygenation and static respiratory system compliance in COVID-19
ARDS vs. non-COVID ARDS. Respir Res 2021;22:220.

[14] Knoll T, Daels F, Desai ], et al. Percutaneous nephrolithotomy:
technique. World ] Urol 2017;35:1361-8.

[15] Kaygisiz O, Satar N, Gunes A, et al. Factors predicting postoperative
febrile urinary tract infection following percutaneous
nephrolithotomy in prepubertal children. ] Pediatr Urol
2018;14:448.e1-7.


http://refhub.elsevier.com/S2666-1683(21)02715-4/h0005
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0005
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0010
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0010
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0015
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0015
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0020
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0020
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0020
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0025
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0025
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0025
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0030
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0030
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0030
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0030
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0035
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0035
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0035
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0040
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0040
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0040
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0045
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0045
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0045
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0050
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0050
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0050
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0055
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0055
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0055
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0055
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0060
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0060
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0060
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0060
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0065
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0065
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0065
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0070
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0070
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0075
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0075
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0075
http://refhub.elsevier.com/S2666-1683(21)02715-4/h0075

	Percutaneous Nephrolithotomy: Which Position? The Referee’s Verdict
	References


