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Reduced renal function and Clavien-Dindo grade II or higher complications after percutaneous nephrolithotomy: a retrospective cohort study
Table S2. Stone and surgical characteristics
Patients undergoing percutaneous nephrolithotomy (n = 295)
	Characteristic
	Value

	Operated kidney, n (%)

	Right
	152 (51.5)

	Left
	143 (48.5)

	Stone density (HU), median (IQR)

	Overall
	1200 (950–1406)

	< 800 HU
	52 (17.6)

	801–1000 HU
	34 (11.5)

	1001–1500 HU
	183 (62.0)

	> 1500 HU
	26 (8.8)

	Surgical position, n (%)

	Supine
	282 (95.6)

	Prone
	13 (4.4)

	Number of tracts, n (%)

	1 tract
	256 (86.8)

	2 tracts
	36 (12.2)

	3 tracts
	3 (1.0)

	Punctured calyx, n (%)

	Lower
	197 (66.8)

	Upper
	36 (12.2)

	Middle
	32 (10.8)

	Lower and upper
	16 (5.4)

	Lower and middle
	9 (3.1)

	Middle and upper
	3 (1.0)

	Three punctures
	2 (0.7)

	Intercostal access, n (%)
	69 (23.4)

	Puncture technique, n (%)

	Triangulation
	272 (92.2)

	Mixed
	11 (3.7)

	Bull’s eye
	8 (2.7)

	USG
	4 (1.4)

	Puncture guidance, n (%)

	Fluoroscopy
	264 (89.5)

	Mixed
	28 (9.5)

	Ultrasound
	3 (1.0)

	Dilation method, n (%)

	One Shot
	279 (94.6)

	Amplatz
	12 (4.1)

	Alken
	4 (1.4)

	Lithotripsy type, n (%)

	Pneumatic
	220 (74.6)

	Laser
	70 (23.7)

	Ultrasonic
	5 (1.7)

	Operative time (min), median (IQR)
	128 (90–175)

	Fluoroscopy time (s), median (IQR)
	125 (76–200)

	Calculated blood loss (mL), median (IQR)
	319 (175–554)

	Transfusion, n (%)
	15 (5.1)

	Postoperative urinary diversion, n (%)

	Nephrostomy
	199 (67.5)

	Double-J stent
	132 (44.7)

	Hospital stay (days), median (range)
	4 (2–32)

	Zero Fragments (residual = 0 mm), n (%)

	No residual fragments
	196 (66.4)

	Residual stone
	99 (33.6)

	CROES predicted SFR (%), median (IQR)
	80 (75–85)


HU Hounsfield units, IQR interquartile range, USG ultrasound guidance, SFR stone-free rate, CROES Clinical Research Office of the Endourological Society. Calculated blood loss was derived with the Nadler formula based on pre- and postoperative hematocrit and hemoglobin. Categories within each variable are presented in descending order of frequency.


Table S2a. Calibre of the percutaneous tracts
Patients undergoing percutaneous nephrolithotomy (n = 295)
	Characteristic
	Value

	Main tract calibre, n (%)

	26 Fr
	149 (50.5)

	24 Fr
	53 (18.0)

	18 Fr
	45 (15.3)

	28 Fr
	23 (7.8)

	14 Fr
	19 (6.4)

	16 Fr
	2 (0.7)

	20 Fr
	2 (0.7)

	12 Fr
	1 (0.3)

	30 Fr
	1 (0.3)

	Secondary (2nd) tract calibre, n (%)

	No second tract
	256 (86.8)

	24 Fr
	17 (5.8)

	26 Fr
	8 (2.7)

	14 Fr
	5 (1.7)

	28 Fr
	4 (1.4)

	18 Fr
	3 (1.0)

	20 Fr
	2 (0.7)

	Tertiary (3rd) tract calibre, n (%)

	No third tract
	292 (99.0)

	24 Fr
	2 (0.7)

	18 Fr
	1 (0.3)

	Summary by number of tracts employed, n (%)

	1 tract
	256 (86.8)

	2 tracts
	36 (12.2)

	3 tracts
	3 (1.0)


Fr French (unit of calibre, equivalent to 1/3 mm of external diameter). The most frequent main-tract calibre was 26 Fr (50.5%), followed by 24 Fr (18.0%) and 18 Fr (15.3%), reflecting a predominance of standard-calibre PCNL. Categories within each tract are presented in descending order of frequency.


Table S3. Postoperative complications according to the CROES Clavien-Dindo system (full list)
Patients undergoing percutaneous nephrolithotomy (n = 295)
	Characteristic
	n (%)

	Overall complication rate, n (%)

	No significant complication (Clavien 0–I)
	251 (85.1)

	Significant complication (Clavien ≥II)
	44 (14.9)

	Distribution by CROES grade, n (%)

	Grade 0 (no complication)
	225 (76.3)

	Grade I
	26 (8.8)

	Grade II
	27 (9.2)

	Grade IIIa
	5 (1.7)

	Grade IIIb
	5 (1.7)

	Grade IVa
	7 (2.4)

	Specific complications by CROES, n (%)

	Mild pain (non-opioid analgesics) †
	215 (72.9)

	Fever with antipyretics only
	13 (4.4)

	Blood transfusion
	11 (3.7)

	Fever with antibiotics
	11 (3.7)

	Pain with opioids
	10 (3.4)

	Transient creatinine elevation (conservative management)
	9 (3.1)

	Renal pelvis perforation (conservative management)
	4 (1.4)

	Urine leak/fistula (conservative management)
	4 (1.4)

	Pelvic perforation with double-J stent
	4 (1.4)

	Bleeding with angioembolization/nephrectomy
	4 (1.4)

	Sepsis
	3 (1.0)

	Pulmonary thromboembolism
	2 (0.7)

	Cardiac failure
	2 (0.7)

	Simple hydro/hemo/pneumothorax
	1 (0.3)

	Colonic perforation (conservative management)
	1 (0.3)

	Colonic perforation with colostomy
	1 (0.3)

	Related clinical variables, n (%)

	Postoperative fever (≥38°C)
	42 (14.2)

	Transfusion
	15 (5.1)

	Hospital stay (days), median (range)
	4 (2–32)


CROES Clinical Research Office of the Endourological Society. † Under the CROES Clavien-Dindo system adapted for PCNL (de la Rosette et al., 2012), mild pain managed with non-opioid analgesics corresponds to grade 0 (normal postoperative course without additional pharmacological intervention). The primary outcome was the presence of a Clavien ≥II complication, defined as those requiring significant pharmacological intervention, transfusion, surgical/endoscopic/radiological intervention, intensive care, or death. No grade IVb or V events occurred. Specific complications and Clavien grades are presented in descending order of frequency.


Table S4. Comparison between patients with and without chronic kidney disease
Total cohort n = 295 (without CKD: n = 232, 78.6% · with CKD: n = 63, 21.4%)
	Variable
	Without CKD (eGFR ≥60) n = 232
	With CKD (eGFR <60) n = 63
	OR (95% CI)
	p

	Sociodemographic variables

	Age (years), median (IQR)
	49 (39–59)
	53 (44–64)
	—
	0.046*

	Sex, n (%)

	Female
	141 (60.8)
	33 (52.4)
	1.41 (0.80–2.47)
	0.230

	Male
	91 (39.2)
	30 (47.6)
	—
	—

	BMI (kg/m²), median (IQR)
	28.4 (25.6–31.9)
	27.1 (24.2–29.1)
	—
	0.002*

	Comorbidities, n (%)

	Arterial hypertension
	64 (27.6)
	25 (39.7)
	0.58 (0.32–1.04)
	0.064

	Hydronephrosis
	50 (21.6)
	20 (31.7)
	0.59 (0.32–1.09)
	0.092

	Diabetes mellitus
	40 (17.2)
	13 (20.6)
	0.80 (0.40–1.61)
	0.534

	Solitary kidney
	9 (3.9)
	23 (36.5)
	14.2 (6.15–33.0)
	<0.001*

	Previous urological surgery
	22 (9.5)
	6 (9.5)
	1.00 (0.39–2.60)
	0.992

	Charlson, median (IQR)
	0 (0–1)
	1 (0–1)
	—
	0.206

	Surgical risk

	ASA I, n (%)
	99 (42.7)
	14 (22.2)
	—
	0.009*

	ASA II, n (%)
	114 (49.1)
	44 (69.8)
	—
	—

	ASA III, n (%)
	19 (8.2)
	5 (7.9)
	—
	—

	Preoperative Hb (g/dL), mean ± SD
	14.8 ± 2.1
	14.5 ± 2.2
	—
	0.291

	Preoperative renal function

	Creatinine (mg/dL), median (IQR)
	0.85 (0.75–0.97)
	1.42 (1.10–1.85)
	—
	<0.001*

	eGFR (mL/min/1.73 m²), median (IQR)
	91.0 (79.0–103.0)
	50.7 (39.0–58.0)
	—
	<0.001*

	Stone complexity

	Stone burden (mm²), median (IQR)
	537 (314–942)
	779 (366–1276)
	—
	0.038*

	Density (HU), median (IQR)
	1200 (950–1410)
	1130 (945–1380)
	—
	0.150

	Guy’s Stone Score I–II
	90 (38.8)
	9 (14.3)
	—
	0.002*

	Guy’s Stone Score III–IV
	142 (61.2)
	54 (85.7)
	—
	—

	STONE low (4–5)
	8 (3.4)
	3 (4.8)
	—
	0.001*

	STONE moderate (6–8)
	144 (62.1)
	23 (36.5)
	—
	—

	STONE high (≥9)
	80 (34.5)
	37 (58.7)
	—
	—

	Surgical characteristics

	Right kidney
	121 (52.2)
	31 (49.2)
	0.89 (0.51–1.55)
	0.678

	Prone position
	12 (5.2)
	1 (1.6)
	0.30 (0.04–2.32)
	0.219

	Intercostal access
	60 (25.9)
	9 (14.3)
	2.09 (0.97–4.50)
	0.054

	Operative time (min), median (IQR)
	122 (90–170)
	134 (94–193)
	—
	0.190

	Fluoroscopy time (s), median (IQR)
	135 (75–199)
	124 (79–205)
	—
	0.808

	Calculated blood loss (mL), median (IQR)
	336 (178–560)
	269 (149–430)
	—
	0.835

	Nephrostomy
	156 (67.2)
	43 (68.3)
	1.05 (0.58–1.90)
	0.879

	Double-J stent
	105 (45.3)
	27 (42.9)
	1.10 (0.63–1.93)
	0.734

	Postoperative outcomes

	Hospital stay (days), median (range)
	4 (2–32)
	4 (2–9)
	—
	0.365

	Zero Fragments (residual = 0 mm)
	152 (65.5)
	44 (69.8)
	1.22 (0.67–2.23)
	0.519

	CROES predicted SFR (%), median (IQR)
	82.5 (75–85)
	80 (70–85)
	—
	0.070

	Postoperative fever
	32 (13.8)
	10 (15.9)
	0.85 (0.39–1.84)
	0.675

	Transfusion
	12 (5.2)
	3 (4.8)
	1.09 (0.30–3.99)
	0.895

	PRIMARY OUTCOME

	Clavien ≥II complication, n (%)
	35 (15.1)
	9 (14.3)
	1.07 (0.48–2.35)
	0.874


CKD chronic kidney disease, eGFR estimated glomerular filtration rate, IQR interquartile range, SD standard deviation, BMI body mass index, ASA American Society of Anesthesiologists, HU Hounsfield units, OR odds ratio, CI confidence interval, Hb hemoglobin, SFR stone-free rate, CROES Clinical Research Office of the Endourological Society. *p < 0.05 (significant). Student t (normal continuous variables) or Mann-Whitney U (non-normal); chi-square or Fisher exact test for categorical variables; normality assessed with Shapiro-Wilk. OR reported only for 2x2 variables. Primary finding: no significant association between CKD and Clavien ≥II complications (OR 1.07, 95% CI 0.48–2.35; p=0.874).


Table S5. Binary logistic regression for predictors of Clavien ≥II complication
Dependent variable: Clavien ≥II complication (n = 44 events / 295 patients)
	Variable
	Crude model
	Adjusted model

	
	OR
	95% CI
	p
	OR
	95% CI
	p

	CKD group (with vs without CKD)
	0.94
	0.43–2.07
	0.874
	1.03
	0.43–2.45
	0.947

	ASA (III vs I–II)
	—
	—
	—
	1.11
	0.36–3.44
	0.855

	Guy’s Stone Score (III–IV vs I–II)
	—
	—
	—
	1.73
	0.82–3.63
	0.150

	Solitary kidney (yes vs no)
	—
	—
	—
	0.48
	0.13–1.84
	0.286


Model statistics:
Crude model: McFadden R² = 0.0001; Nagelkerke R² = 0.0002; AIC = 253; χ² omnibus = 0.025, df = 1, p = 0.874.
Adjusted model: McFadden R² = 0.013; Nagelkerke R² = 0.019; AIC = 255; χ² omnibus = 3.28, df = 4, p = 0.512; AUC = 0.574.
OR odds ratio, CI confidence interval, CKD chronic kidney disease, ASA American Society of Anesthesiologists, AIC Akaike information criterion, AUC area under the ROC curve, R² coefficient of determination. Reference categories: without CKD, ASA I–II, Guy I–II, and absence of solitary kidney. Neither the crude nor the adjusted analysis showed a significant association between CKD and Clavien ≥II complications. Model discrimination was marginal (AUC 0.574).
