Meta-analysis Urology

Oblique supine position versus prone position for percutaneous
nephrolithotomy: a systematic review and meta-analysis

Hu Wang, Zhan Yang, Xueliang Chang, Yaxuan Wang, Jingdong Li, Zhenwei Han

Department of Urology, Second Hospital of Hebei Medical University, Shijiazhuang, China

Videosurgery Miniinv 2023; 18 (2): 244-253
DOI: https://doi.org/10.5114/wiitm.2023.126453

Abstract

Introduction: To compare the efficacy and safety of percutaneous nephrolithotomy (PCNL) in the oblique supine
position (OSP) and the prone position (PP).

Aim: To perform a systematic review and meta-analysis to evaluate the efficacy and safety of OSP versus PP for PCNL
Material and methods: A systematic literature search of PubMed, Ovid, SCOPUS, and citation lists was conducted
to identify eligible comparative studies up to November 2022. All studies comparing OSP versus PP for PCNL were
included. Statistical analysis was performed with the Collaboration’s Review Manager (RevMan) 5.4 software.
Results: Overall, eight studies were included involving 1185 patients (OSP = 634; PP = 551). There were no statis-
tically significant differences between OSP and PP in age (WMD = —0.95 years; 95% Cl: —2.12 to 0.21; p = 0.83) or
proportion of male patients (OR = 0.02; 95% CI: —0.03 to 0.08; p = 0.43). We found that OSP was performed more
frequently for smaller stone size and patients with higher BMI (WMD = -0.1 cm, 95% Cl: —0.18 to —0.02; p = 0.01)
and patients with higher BMI (WMD = 0.66 kg/m? 95% Cl: 0.29 to 1.03; p = 0.0005). The operation time was shorter
in OSP than PP (WMD =—-14 min; 95% Cl: —27.00 to —=1.00; p = 0.03). The reduction of hemoglobin was lower in OSP
than PP (WMD =-0.39 g/dl; 95% Cl: —0.60 to —0.13; p = 0.03). There was no significant difference in stone-free rate
and hospitalization between the two groups (OR = 1.32; 95% Cl: 0.98 to 1.78; p = 0.07; WMD = -5.99 h; 95% Cl:
—17.15to 5.16; p = 0.29). The overall complications were fewer in OSP than in PP (OR = 0.59; 95% Cl: 0.43 to 0.81;
p = 0.001), but no difference was observed between the positions with regard to the major complications
(Clavien-Dindo score > 3) (OR = 0.76; 95% Cl: 0.43 to 1.34; p = 0.35).

Conclusions: OSP showed non-inferior stone-free rate, blood loss, and hospitalization compared with PP. OSP may
be superior in terms of operative time and complications than PP.

Key words: oblique supine position, prone position, percutaneous nephrolithotomy, meta-analysis.

Introduction

Percutaneous nephrolithotomy (PCNL) is one of
the standard surgical procedures for treatment of
large renal and upper ureteral tract stones [1]. It has
replaced the traditional open surgery due to its ad-
vantages of small trauma, high stone clearance rate,
fewer complications and rapid postoperative recov-
ery. However, it could lead to serious complications

[2], such as intraoperative and postoperative bleed-
ing, postoperative urinary tract infection, perirenal
abscess and urine leakage. Misalignment of punc-
ture location could also cause damage to surround-
ing organs or tissues such as colon and pleura.

The prone position (PP) is the classic position for
PCNL, which provides a large puncture surface area
and a wide space for instrument manipulation. How-
ever, PP would cause hemodynamic changes, venti-
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lation dysfunction, and spinal cord and peripheral
nerve injury [3]. Patients should first take the litho-
tomy position for placement of the ureteral catheter,
and then change to PP for lithotripsy. In this way, the
surgeons have to reposition and disinfect the opera-
tion area, which increases the workload and opera-
tion time. More importantly, a retrograde endoscopic
procedure cannot be performed at the same time. If
a double J stent needs to be placed from the lower
urinary tract, the patient will need to be placed back
in the lithotomy position again, which might lead to
jatrogenic injury and longer operation time [4]. Fur-
thermore, severe spine disease and ankylosing spon-
dylitis are relative contraindications for prone PCNL
In addition, this position is not suitable for patients
with severe cardiopulmonary disease and morbid
obesity [5].

Valdivia et al. first reported their experience
with PCNL in the supine position and described the
advantages of this technique in 1987 [6]. The risk
of cardiovascular and respiratory complications is
lower in the supine position [7]. In addition, be-
cause the operation time is shorter, the anesthe-
sia procedure is safer and requires less anesthetic.
However, the supine position has its own disad-
vantages. First, it has a limited puncture surface
area. Second, the depth between the skin and the
kidney is deeper. Third, it is difficult to approach
the upper renal calyx [8]. These factors motivat-
ed surgeons to improve PCNL positions, such as
the Valdivia position and oblique supine position
(OSP) [9]. The OSP could provide a wider puncture
area, more space for nephroscopic manipulation
like the PR and no need to change position during
the operation [10].

However, whether OSP is superior to PP remains
controversial. Therefore, we performed this me-
ta-analysis to systematically evaluate the current
data comparing the efficacy and safety of PP and
OSP during PCNL

Aim
The objective of this meta-analysis was to inves-

tigate the efficacy and safety of OSP and PP in PCNL.

Material and methods

This meta-analysis was performed according to
the Preferred Reporting Items for Systematic Re-
views and Meta-analyses statement (PRISMA).
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Search strategy

This systematic literature review was performed
up to November 2022 using PubMed, Ovid and Web
of Science databases to identify relevant studies com-
paring OSP versus PP during PCNL The search strat-
egy was: “(Percutaneous nephrolithotomy OR PCNL)
AND (oblique supine position OR supine position OR
modified Valdivia position) AND (prone position)”. We
also manually screened the list of references from the
related literature to identify other eligible studies.

Inclusion and exclusion criteria

The inclusion criteria were the comparative study
of the OSP and PP during PCNL for adults aged 18
and above. The language of included studies was re-
stricted to English. Exclusion criteria were non-com-
parative studies, studies on children, and studies
without primary data (i.e. reviews, commentaries,
conference abstracts).

Data extraction

Extraction of data was performed independent-
ly by two authors with a predefined data extraction
form. Any discrepancy was resolved in consultation
with the third author. They determined the relevance
of the article by reading titles and abstracts. We com-
pared preoperative demographic characteristics as
well as perioperative and postoperative outcomes be-
tween the two procedures. The following information
was extracted: baseline demographic characteristics
(age, gender, BMI, and stone size), surgical outcomes
(operation time, hemoglobin drop, hospitalization,
stone-free rate) and complications (major complica-
tions are defined as Clavien-Dindo score > 3).

Quality assessment

Two researchers independently evaluated the
evidence level of included studies according to the
Oxford Centre for Evidence-based Medicine. The risk
of bias for the 5 RCTs was assessed. Only 1 study
[11] was regarded as high risk because of using the
unblind clinical trial (Figure 1). Any disagreements
were settled by consensus with the third researcher.

Statistical analysis

A meta-analysis was performed using Cochrane
Collaboration’s Review Manager (RevMan) 5.4 soft-
ware (Cochrane Collaboration, Oxford, UK). For con-
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Figure 1. Graph indicating risk of bias in each included RCT

tinuous outcomes, the weighted mean difference
(WMD) with 95% confidence interval (Cl) was used.
For dichotomous outcomes, the odds ratio (OR) with
a 95% confidence interval (Cl) was calculated. Accord-
ing to the heterogeneity levels, the random effect or
fixed effect model was used to calculate the summary
risk estimates. Statistical heterogeneity was defined
based on the Cochrane Q p value or /? statistic. If p >
0.1 or 12 < 50%, a fixed-effects model was used, while
if p < 0.1 or I?> 50%, a random-effects model was
used. When the p-value was less than 0.05, it was
considered statistically significant. To assess publica-
tion bias, funnel plots were examined.

Results

Overall, 8 articles[11-18] (5 randomized controlled
trials [11, 13, 16-18] and 3 retrospective studies [12,
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14, 15]) were included for further study, including
1185 patients (OSP = 634, PP = 551), as shown in
Figure 2. The basic characteristics and quality assess-
ment of included studies are summarized in Table I.

All the eight studies including 1185 patients
(OSP = 634, PP = 551) reported age, gender, BM|,
and stone size. The results showed no statistically
significant difference between OSP and PP for age
(WMD =-0.95 years; 95% Cl: -2.12t0 0.21; p = 0.11)
and proportion of male patients (OR = 0.02; 95% Cl:
-0.03 to 0.08; p = 0.43), while OSP was associated
with higher BMI (WMD = 0.66 kg/m? 95% Cl: 0.29
to 1.03; p = 0.0005) and smaller stone size (WMD =
-0.01 cm, 95% Cl: —=0.18 to 0.02; p = 0.01) compared
with PP (Figure 3).

Seven studies including 985 patients (OSP = 534,
PP = 451) reported the stone-free rate. Meta-analy-
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Figure 2. PRISMA flow diagram of the search strategy and identification of studies included in this study

Table I. Basic characteristics of included studies

Reference Study Study Study Group Case Age Gender  Stone BMI LE
period design origin [years] (male) size [cm] [kg/m?]
Ahmed 2021 2017-2019 RCT Egypt OSP 61 46.49 38/61 2.83 28.62 1b
PP 63 45.62 45/63 3.29 27.09
Al-Dessoukey 2014 2011-2012 RCT Egypt OSP 101 34.86 68/101 3.86 27.24 1b
PP 102 37.21 68/102 3.93 26.87
Arrabl-Martin 2012 2000-2011 RNT Spain OSP 31 45.00 19/31 4.95 30.00 2a
PP 32 47.00 18/32 5.30 27.00
Hosseini-2021 NA RCT I[ran OSP 31 47.45 16/31 3.20 31.04 1b
PP 29 47.70 18/29 3.13 31.00
Jones 2016 2009-2014 RNT Australia OsP 160 50.60 91/160 2.29 31.00 2a
PP 76 54.40 41/76 2.28 28.00
Karami 2013 2010-2011 RCT Iran OSP 50 40.70 31/50 2.75 27.00 1b
PP 50 41.50 31/50 2.83 26.10
Melo 2019 2011-2016 RNT Brazil OSP 100 50.71 43/100 2.87 26.97 3a
PP 99 47.66 33/99 3.03 27.10
Radfar 2021 2017-2019 RCT Iran OSP 100 42.34 61/100 2.71 26.64 1b
PP 100 44.03 54/100 2.78 25.11

BMI — body mass index, OSP — oblique supine position, PP — prone position,

NA - not available, LE —level of evidence.

sis of these studies showed that there was no sig-
nificant difference in stone-free rate between OSP
and PP (OR = 1.32; 95% Cl: 0.98 to 1.78; p = 0.07).
All the eight studies including 1185 patients (OSP
= 634, PP = 551) reported the operation time. The
meta-analysis of our study showed that OSP was as-
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RNT — retrospective nonrandomized trial, RCT — randomized controlled trial,

sociated with shorter operation time compared with
PP (WMD = -14 min; 95% Cl: =27.00 to -1.00; p =
0.03). All the eight studies including 1185 patients
(OSP = 634, PP = 551) reported the hospitalization.
The meta-analysis of our study showed no signifi-
cant difference between the OSP and PP (WMD =
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Age [year]

Study Galdakao position Prone position Weight Mean difference IV, Mean difference IV,

or subgroup Mean SD Total Mean SD Total (%) fixed, 95% ClI fixed, 95% ClI

Ahmed 2021 46.49 13.47 61 45.62 9.47 63 8.0 0.87 (-3.24, 4.98) B

Al-Dessoukey 2014  34.86 18.97 101  37.21 14.53 102 6.2 -2.35 (-7.00, 2.30) —_—

Arrabal-Martin 2012 45 6.5 31 47 7.8 32 10.8 -2.00 (-5.54, 1.54) —_—T

Hosseini 2021 47.45 7.16 31 47.7 9.24 29 7.7 -0.25 (-4.45, 3.95) e E—

Jones 2016 506 17.2 160 544 151 76 7.3 -3.80 (-8.12,0.52) e —

Karami 2013 40.7 84 50 415 88 50 11.9 -0.80 (-4.17, 2.57) —

Melo 2019 50.7112.12 100 47.66 12.58 99 11.5 3.05 (-0.38, 6.48) R

Radfar 2021 42.34 6.62 100 44.03 7.22 100 36.7 -1.69 (-3.61, 0.23) ——

Total (95% Cl) 634 551 100.0 -0.95 (-2.12,0.21) <&

Heterogeneity: 2 = 9.01,df = 7 (p = 0.25); 2 = 22% f f f f

Test for overall effect: Z=1.61 (p = 0.11) -10 . -5 i 0 5 10
Oblique supine Prone

position position

Gender (male)

Study Oblique supine position  Prone position ~ Weight Risk difference Risk difference

or subgroup Events Total Events Total (%) M-H, fixed, 95% Cl M-H, fixed, 95% Cl

Ahmed 2021 38 61 45 63 10.7 -0.09 (-0.26, 0.07) —

Al-Dessoukey 2014 68 101 68 102 17.6 0.01 (-0.12,0.14) ——

Arrabal-Martin 2012 19 31 18 32 5.5 0.05 (-0.19, 0.29) B Ra—

Hosseini 2021 16 31 18 29 5.2 -0.10 (-0.35, 0.14) —_—

Jones 2016 91 160 41 76 17.8 0.03 (-0.11, 0.17) ——

Karami 2013 31 50 31 50 8.7 0.00 (-0.19, 0.19) —_—r

Melo 2019 43 100 33 99 17.2 0.10 (-0.04, 0.23) T

Radfar 2021 61 100 54 100 17.3 0.07 (-0.07, 0.21) —T—

Total (95% CI) 634 551 100.0 0.02 (-0.03, 0.08)

Total events 367 308 . . . .

Heterogeneity: y? = 4.63,df =7 (p = 0.70); > = 0% ! ' ' ' '

Test for overall effect: Z=0.79 (p = 0.43) -1.0 -0.5 0 0.5 1.0

Oblique supine Prone

position position

BMI [kg/m?]

Study Galdakao position Prone position Weight Mean difference IV, Mean difference IV,

or subgroup Mean SD Total Mean SD Total (%) fixed, 95% ClI fixed, 95% ClI

Ahmed 2021 28.62 4.02 61 27.09 2.77 63 9.3 1.53(0.31, 2.75) —

Al-Dessoukey 2014  27.24 3.56 101 26.87 3.41 102 15.0 0.37 (-0.59, 1.33) ——

Arrabal-Marlin 2012 30 7.1 31 27 54 32 1.4 3.00 (-0.12, 6.12) T

Hosseini 2021 314 1.09 31 31 091 29 53.9 0.40 (-0.11, 0.91) -

Jones 2016 31 9.2 160 28 7.2 76 3.0 3.00 (0.84, 5.16) _

Karami 2013 27 45 50 26.1 4.1 50 4.9 0.90 (-0.79, 2.59) S E—

Melo 2019 26.97 4.61 100 271 54 99 7.1 -0.13 (-1.53, 1.27) R

Radfar 2021 26.64 632 100 25.11 5.18 100 5.4 1.53 (-0.07, 3.13) ———

Total (95% Cl) 634 551 100.0  0.66 (0.29, 1.03) &

Heterogeneity: x? = 12.44, df = 7 (p = 0.09); * = 44% t t t t t 1

4 2 0 2 4

Oblique supine Prone
position position

Test for overall effect: Z = 3.49 (p = 0.0005)

Stone size [cm]

Study Galdakao position Prone position Weight Mean difference IV, Mean difference IV,
or subgroup Mean SD Total Mean SD Total (%) fixed, 95% ClI fixed, 95% Cl
Ahmed 2021 2.83 1.02 61 3.29 046 63 7.4 -0.46 (-0.74,-0.18) —_—
Al-Dessoukey 2014 3.86 1.42 101 3.93 1.26 102 4.3 -0.07 (-0.44,0.30) e
Arrabal-Martin 2012 4.95 1.54 31 53 134 32 1.1 -0.35 (-1.06, 0.36)

Hosseini 2021 32 0.69 31 3.13 097 29 3.2 0.07 (-0.36, 0.50) —_—
Jones 2016 2.29 135 160 2.28 1.28 76 46 0.01 (-0.35,0.37) —_—
Karami 2013 275 3.6 50 283 36 50 0.3 -0.08 (-1.49,1.33)

Melo 2019 2.87 1.18 100 3.03 1.17 99 5.5 -0.16 (-0.49,0.17) —T
Radfar 2021 271 03 100 2.78 0.34 100 73.7 -0.07 (-0.16,0.02) 1

Total (95% ClI) 634 551 100.0 -0.10 (-0.18, -0.02) L

Heterogeneity: x> = 8.38,df =7 (p = 0.30); = 17%

Test for overall effect: Z= 2.54 (p = 0.01) -1.0 05 0 0.5 1.0

Oblique supine Prone
position position
Figure 3. Forest plots of demographic characteristics of oblique supine position (OSP) vs. prone position
(PP) for percutaneous nephrolithotomy (PCNL)

SD — standard deviation, Cl — confidence interval.

248 Videosurgery and Other Miniinvasive Techniques 2, June/2023



Oblique supine position versus prone position for percutaneous nephrolithotomy: a systematic review and meta-analysis

Operation time [min]

Study Galdakao position  Prone position =~ Weight Mean difference IV, Mean difference IV,
or subgroup Mean SD Total Mean SD Total (%) random, 95% ClI random, 95% ClI
Ahmed 2021 553 20.7 61 985 9.2 63 13.2 —-43.20 (-48.87,-37.53) ——
Al-Dessoukey 2014 86.2 33.7 101 111.7 394 102 12.5 -25.50(-35.58,-15.42) —_—
Arrabal-Martin 2012 73 21.6 31 105 345 32 11.7 -32.00 (-46.17,-17.83) ————
Hosseini 2021 68.7 46 31 575 51 29 13.5 11.20 (8.74, 13.66) -
Jones 2016 93 455 160 123 495 76 11.9 -30.00 (-43.17,-16.83) —————
Karami 2013 744 269 50 68.7 37.4 50 12.0 5.70 (-7.07, 18.47) I
Melo 2019 1209 49.5 100 123.5 451 99 11.9 -2.60 (-15.75, 10.55) T
Radfar 2021 614 64 100 592 7.8 100 135 2.20(0.22,4.18) -
Total (95% ClI) 634 551 100.0 -14.00 (-27.00, —1.00) -
Heterogeneity: 12 = 325.48; x? = 370.21, df = 7 (p < 0.00001); I* = 98% t t t t
Test for overall effect: Z=2.11 (p = 0.03) =50 -25 0 25 50
Oblique supine Prone
position position
Hemoglobin drop [g/dl]
Study Galdakao position  Prone position =~ Weight Mean difference IV, Mean difference IV,
or subgroup Mean SD Total Mean SD Total (%) random, 95% ClI random, 95% ClI
Ahmed 2021 0.19 0.27 61 073 1.1 63 249  -0.54 (-0.82,-0.26) —a
Al-Dessoukey 2014 1.03 2.2 101 2.18 4.66 102 48 -1.15 (-2.15,-0.15) —8 ———
Hosseini 2021 2.11 191 31 267 144 29 6.3 -0.56 (-1.41, 0.29) —_—
Karami 2013 0.8 2 50 0.8 2 50 7.3 0.00 (-0.78, 0.78) e
Melo 2019 197 122 100 234 139 99 200 -0.37 (-0.73,-0.01) —
Radfar 2021 0.28 0.28 100 0.45 032 100 36.7 -0.17 (-0.25,-0.09) &+
Total (95% Cl) 443 443  100.0 -0.36 (-0.60,-0.13) >
Heterogeneity: t2 = 0.04; 42 = 11.27,df = 5 (p = 0.05); 12 = 56% f f t f
Test for overall effect Z = 3.02 (p = 0.003) -2 -1 0 1 2
Oblique supine Prone
position position
Stone-free rate
Study Galdakao position Prone position Weight 0Odds ratio M-H, 0Odds ratio M-H,
or subgroup Events Total Events Total (%) fixed, 95% Cl fixed, 95% Cl
Ahmed 2021 46 61 41 63 13.4 1.65 (0.75, 3.59) 1
Al-Dessoukey 2014 89 101 89 102 14.2 1.08 (0.47, 2.50) —_—
Arrabal-Martin 2012 25 31 24 32 6.2 1.39 (0.42, 4.60) —_—
Hosseini 2021 27 31 26 29 4.7 0.78 (0.16, 3.82) —_—
Jones 2016 112 160 38 76 20.8 2.33(1.33,4.10) ——
Karaml 2013 44 50 46 50 7.4 0.64 (0.17, 2.41) —_—
Melo 2019 35 100 38 99 334 0.86 (0.49, 1.54)
Total (95% CI) 534 451 100.0 1.32 (0.98, 1.78) T
Total events 378 302
Heterogeneity: 2 = 8.11, df = 6 (p = 0.23); I* = 26% f f f f
Test for overall effect: Z=1.80 (p = 0.07) 0.01 0.1 1 10 100
Oblique supine Prone
position position
Hospitalization [h]
Study Galdakao position  Prone position =~ Weight Mean difference IV, Mean difference IV,
or subgroup Mean SD Total Mean SD Total (%) random, 95% Cl random, 95% Cl
Ahmed 2021 1315 173 61 1394 31 63 13.7  -7.90 (-16.70, 0.90) ——
Al-Dessoukey 2014 499 19.7 101 81.2 35.1 102 14.0 -31.30(-39.12,-23.48) —
Arrabal-Martin 2012 129.6 67.2 31 1248 60 32 6.8 4.80 (-26.69, 36.29) e —
Hosseini 2021 96 29 31 73.2 8 29 12.8 22.80(10.67, 34.93) -
Jones 2016 48 504 160 72 672 76 11.1 -24.00 (-41.01, -6.99) -
Karami 2013 624 144 50 624 144 50 14.5 0.00 (-5.64, 5.64) I
Melo 2019 543 33 100 679 588 99 124 -13.60 (-26.87,-0.33) ]
Radfar 2021 81.8 125 100 77.8 173 100 147 4.00 (-0.18, 8.18) I~
Total (95% CI) 634 551 100.0 -5.99 (47.15, 5.16) q
Heterogeneity: 12 = 215.65; 32 = 89.25, df = 7 (p < 0.0001); 1> = 92% t t T t t
Test for overall effect: Z=1.05 (p = 0.29) -100 -50 0 50 100
Oblique supine Prone
position position

Figure 4. Forest plots of surgical outcomes of oblique supine position (OSP) vs. prone position (PP) for per-
cutaneous nephrolithotomy (PCNL)

SD - standard deviation, Cl — confidence interval.
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—-5.99 h; 95% Cl: —=17.15 to 5.16; p = 0.00001). Six
studies including 886 patients (OSP = 443, PP = 443)
reported the hemoglobin drop. The results showed
that OSP was associated with significantly less he-
moglobin drop (WMD = —-0.36 g/dl; 95% Cl: —0.60 to
-0.13; p = 0.003) (Figure 4).

All the eight studies including 1185 patients
(OSP = 634, PP = 551) reported complications. The
results of this meta-analysis showed that OSP was
associated with fewer overall complications (OR =
0.59; 95% Cl: 0.43 to 0.81; p = 0.001). while there
was no significant difference between OSP and PP
with regard to Clavien-Dindo score > 3 complications
(OR =0.76; 95% Cl: 0.43 to 1.34; p = 0.35) (Figure 5)
(Supplementary Figures S1 and S2).

Complications

Discussion

Renal stones are very common in urinary tract
stones, and are more difficult to manage than stones
in other locations. Currently, PCNL is the standard
surgical procedure for the treatment of large renal
stones, which has higher safety and efficacy than
other procedures [19, 20].

PP is the classic position during PCNL, which pro-
vides a fixed renal anatomy. It is easier for surgeons
to identify the renal anatomy and select the appro-
priate puncture point. However, PP requires repo-
sitioning from the lithotripsy to the prone position
during surgery. In addition, a retrograde endoscopic
procedure cannot be performed at the same time.
Importantly, PP would cause hemodynamic changes

Study Galdakao position Prone position Weight Odds ratio M-H, Odds ratio M-H,
or subgroup Events Total Events Total (%) fixed, 95% Cl fixed, 95% Cl
Ahmed 2021 23 61 28 63 17.8 0.76 (0.37,1.55) —a—
Al-Dessoukey 2014 10 101 16 102 14.9 0.59 (0.25, 1.37) ——
Arrabal-Martin 2012 8 31 10 32 7.6 0.77 (0.26, 2.29) —_—
Hosseini 2021 3 31 4 29 3.9 0.67 (0.14, 3.29) —_—
Jones 2016 13 160 14 76 18.1 0.39 (0.17, 0.88) —a—
Karami 2013 11 50 10 50 8.1 1.13 (0.43, 2.96) e
Melo 2019 9 100 23 99 21.8 0.33 (0.14, 0.75) —
Radfar 2021 5 100 8 100 7.9 0.61 (0.19, 1.92) — =1
Total (95% Cl) 634 551 100.0  0.59 (0.43, 0.81) L 2
Total events 82 113
Heterogeneity: x2 = 5.38, df = 7 (p= 0.61); 1> = 0% t t t t
Test for overall effect: Z = 3.22 (p = 0.001) 0.005 0.1 1 10 200
Oblique supine Prone
position position
Clavien Dindo score > 3
Study Galdakao position Prone position ~ Weight Odds ratio M-H, Odds ratio M—H,
or subgroup Events Total Events Total (%) fixed, 95% Cl fixed, 95% Cl
Ahmed 2021 7 61 7 63 219 1.04 (0.34, 3.15) ——
Al-Dessoukey 2014 3 101 7 102 24.2 0.42 (0.10, 1.65) —
Arrabal-Martin 2012 0 31 0 32 Not estimable
Hosseini 2021 1 31 2 29 7.2 0.45 (0.04, 5.25) e R
Jones 2016 1 160 1 76 4.8 0.47 (0.03, 7.64) e E—
Karami 2013 3 50 2 50 6.7 1.53 (0.24, 9.59) N B
Melo 2019 8 100 9 99 29.8 0.87 (0.32, 2.35) —a—
Radfar 2021 0 100 1 100 5.4 0.33 (0.01, 8.20)
Total (95% CI) 634 551 100.0 0.76 (0.43, 1.34)
Total events 23 29 ) ) ) )
Heterogeneity: 2 = 2.21, df = 6 (p = 0.90); I? = 0% ) ' ' ' '
Test for overall effect: Z=0.94 (p = 0.35) 0.001 . 0.1 X 1 10 1000
Oblique supine Prone
position position

Figure 5. Forest plots of complications of oblique supine position (OSP) vs. prone position (PP) for percuta-

neous nephrolithotomy (PCNL)

SD - standard deviation, Cl — confidence interval.
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and ventilation dysfunction. Compared with the PR
the risk of cardiovascular and respiratory complica-
tions is lower in the supine position. Some studies
reported that the supine position was more suitable
for obese patients [4, 5]. However, the puncture sur-
face area and nephroscopic manipulation space are
limited in the supine position, while the OSP could
provide a wider puncture area, more space for ma-
nipulation of instruments, and no need to change
position during the operation. More importantly, the
OSP would reduce cardiovascular and respiratory
risks and facilitate patient management for the an-
esthesiologist [7].

Many studies have reported that the PP was asso-
ciated with a higher stone-free rate compared with
the supine position [21-23]. This might be related
to the following reasons. First, the PP could provide
a larger surface area for renal puncture and a wider
space for instrument manipulation [24]. Second, it is
easier to approach the upper renal calyx in PP [25].
However, our study found that OSP was associated
with a comparable stone-free rate with the PP. The
reasons could be multifaceted. First, the OSP pro-
vided a larger flank exposure area for puncture, and
a wider space between the last rib and the iliac crest
during PCNL [26]. Second, the instruments could
approach the upper renal calyx easily in OSP [8].
Third, the OSP could provide the possibility of simul-
taneous PCNL and ureteroscopic procedures, which
would significantly improve the stone-free rate [27].
Fourth, the sheath angle of the OSP was horizontal
or downward, which accelerated the evacuation of
the stone fragment. Fifth, due to the lower angle of
OSR the lower renal perfusion pressure could pre-
vent debris from migrating to the ureter and other
calyces [28]. However, the smaller stone size in OSP
might be the reason for a higher stone-free rate.
Therefore, more randomized controlled studies are
needed to confirm this result.

One of the most important advantages of OSP
is that there is no need to change position during
PCNL. Our meta-analysis showed significant short-
er operation time in OSR which was consistent with
previous studies [29, 30]. This might be mainly due
to the absence of repositioning and re-sterilization.
In addition, the simultaneous PCNL ureteroscopic
procedure was also associated with shorter oper-
ative time [4]. The smaller stone size in OSP could
be associated with shorter operation time. Howev-
er, BMI was larger in OSP, which would increase the

Videosurgery and Other Miniinvasive Techniques 2, June/2023

surgical difficulty and prolong operation time. There-
fore, the result of shorter operation time in OSP is
reliable.

The hemoglobin drop reflects intraoperative
blood loss. Although we found less blood loss in OSPR,
the difference of 0.36 g/dl was clinically meaning-
less. Kamphuis et al. demonstrated that blood loss
was directly related to the dilatation size [31]. On the
other hand, the shorter operation time might also
be the reason for less intraoperative blood loss [32].

Complications are a very important indicator to
evaluate the safety of a surgical procedure. We grad-
ed complications using the modified Clavien-Din-
do score classification system [33-35]. Our results
showed that OSP was associated with a superior
overall complication rate and noninferior major com-
plication rate. The reasons for these results might
be as follows. First, PP might be associated with in-
creased cardiovascular and respiratory risks, espe-
cially in morbidly obese patients [5]. Second, com-
puted tomography (CT) showed that the colon was
closer to the kidney in PP compared with OSP [36,
37], which resulted in a lower risk of colon injury in
OSP [38]. Third, lower renal calyceal pressure seemed
to reduce urinary tract infections and urine leakage.

There are several limitations in this study. First,
the small sample size of included studies resulted
in high heterogeneity. Second, three studies were
retrospective, and the retrospective nature limited
the reliability of the results. Third, the stone size and
BMI were not consistent, which might have led to bi-
ased results. Fourth, the definition of stone-free rate
was not consistent, which might have led to hetero-
geneity. Finally, the short follow-up time limited the
assessment of long-term complications.

Conclusions

Compared with the PP, the OSP may be associat-
ed with non-inferior stone-free rate, blood loss, and
hospitalization. Furthermore, the OSP might be su-
perior in operative time and complications than PP
during PCNL, especially for patients with severe car-
diopulmonary disease, anesthesia risk and morbid
obesity. More well-designed randomized controlled
trials are required to validate these results.
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