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Introduction: This study aimed to evaluate the relationship between postoperative systemic inflammatory response syndrome (SIRS)
and a broad set of 30 commonly used clinical parameters, along with novel acute inflammation predictive indices such as the systemic
immune-inflammation index (SII), the aggregate index of systemic inflammation (AISI), and the systemic inflammation response index
(SIRI), in patients undergoing percutaneous nephrolithotomy (PCNL).

Methods: A total of 233 patients aged 18—75 years who underwent PCNL were prospectively included. All clinical variables and
serum-based inflammatory indices, including SII, SIRI, and AISI, were prospectively pre-defined in the study protocol prior to patient
enrollment. All patients had sterile preoperative urine cultures and no known disease that could cause fever. Clinical characteristics,
operative findings, laboratory parameters, and serum-based inflammatory indices (SII, SIRI, AISI) were recorded. The median
preoperative stone size was 270.0 mm? (IQR: 180.0—447.0). Stone-free rates and postoperative SIRS development were assessed.
Multivariate logistic regression analysis was used to determine independent predictors of SIRS. ROC analyses were conducted to
evaluate the predictive performance of inflammatory indices.

Results: The clinically significant stone-free rate was 89.3% (208/233), while the complete stone-free rate was 79.1% (182/233).
Postoperative SIRS occurred in 75 patients (32.1%). According to multivariate logistic regression analysis, operation position, residual
stone, white blood cell count (10*/uL), serum hemoglobin drop (g/dl), amount of physiological serum used (L), and positive renal
pelvis urine culture were independently associated with SIRS. Inflammatory indices calculated from serum values, including SII, SIRI,
and AISI, were directly associated with SIRS. ROC analysis demonstrated a moderate correlation between these indices and SIRS.
Discussion: The findings of this prospective study indicate that postoperative SIRS risk can be predicted preoperatively and
intraoperatively using a combination of commonly utilized clinical parameters and serum-based inflammatory indices. Higher values
of SII, SIRI, and AISI were moderately predictive of SIRS development. Identifying high-risk patients prior to or during PCNL may
help clinicians implement early preventive strategies and optimize postoperative management.
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Introduction
One of the most effective surgical treatments for kidney stones is percutaneous nephrolithotomy (PCNL).! First
performed by Fernstrom and Johansson in 1976, this procedure is commonly used for stones larger than 2 cm and/or
located in the lower calyx.’

Although serious complications can occasionally occur after PCNL, one of the most common complications is
infectious complications.®* The most frequent of these include postoperative urinary tract infections, fever, systemic

inflammatory response syndrome (SIRS), and sepsis, which can have a highly fatal course.>
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Despite confirming the absence of urinary tract infections preoperatively through urine culture and administering the
most up-to-date antibiotic prophylaxis to minimize these infectious complications, surgeons occasionally encounter these
significant conditions in some patients during the postoperative period.’

In order to predict the occurrence of SIRS and similar inflammatory processes, certain indices and calculations are
utilized. Among these, the most popular indices today include the Systemic Immune-Inflammation Index (SII), the
Aggregate Index of Systemic Inflammation (AISI), and the Systemic Inflammation Response Index (SIRI), which are
calculated using platelet, neutrophil, monocyte, and lymphocyte counts.®

Postoperative SIRS after PCNL has been extensively studied in the literature. However, existing studies have mostly
focused on surgical time, residual stones, urine culture, comorbidities, or classical hematologic markers. However, the
predictive value of newer serum-based inflammatory indices such as SII, SIRI, and AISI in SIRS after PCNL has been
limitedly investigated.

This study aims to evaluate the relationship between postoperative SIRS and 30 different clinical parameters
commonly used in daily clinical practice, as well as novel acute inflammation predictive indices such as SII, AISI,
and SIRI in patients undergoing PCNL.

Materials and Methods

Study Design and Patient Selection

This prospective single-center cross-sectional study included patients aged 18 to 75 years who underwent percutaneous
nephrolithotomy (PCNL) for kidney stones at the Urology Clinic of Erciyes University between December 2022 and
July 2024. All clinical and laboratory variables, including inflammatory indices, were pre-defined in the study protocol
prior to patient enrollment.

Patients with active urinary tract infections confirmed by urine culture, immunodeficiency, bleeding diathesis, or
infections originating from other organ systems in the perioperative period were excluded. Individuals with additional
diseases that could cause fever (eg, malignancies, familial Mediterranean fever), those with indwelling urinary catheters,
and patients who presented with fever or SIRS due to other postoperative causes (such as atelectasis or intra-abdominal
/perirenal hematoma) were also excluded. Furthermore, patients with obstructing contralateral stones and those under-
going simultaneous combined procedures (eg, ureterorenoscopy + PCNL) were not included.

Preoperative Evaluation and Antibiotic Prophylaxis
In this study, preoperative evaluation of urinary system stones was performed using non-contrast computed tomography
(CT), and postoperative assessments for residual stones or stone-free status were also conducted with CT. Urine culture
samples were obtained from all included patients via spontaneous voiding within a maximum of seven days before surgery.
Patients with negative urine cultures received standard antibiotic prophylaxis, consisting of 1 g of ceftriaxone
administered 30 minutes before surgery. For patients with positive urine cultures, antibiotic treatment was given based
on antibiogram results, and a follow-up urine culture was performed. Surgery was only performed after obtaining a sterile
urine culture.

Percutaneous Nephrolithotomy (PCNL) Procedure

All procedures were performed under general anesthesia in either the supine or prone position based on stone location.
Fluoroscopy-guided access was achieved using contrast administered through a preoperatively placed ureteral catheter,
followed by insertion of a guidewire and tract dilation.

Depending on stone size and location, either mini-PCNL (12-20 Fr sheath) or standard PCNL (30 Fr dilation) was
performed. A 14 Fr Malecot catheter was placed at the end of the procedure. Patients whose nephrostomy output
remained clear for 48—72 hours had their tubes removed and were subsequently discharged.

Lithotripsy was performed using a standardized Holmium: YAG laser (Quanta Systems, Cyber-Ho, 150 watt, Milan,
Italy). Laser settings were adjusted based on stone characteristics using one of the following options: (i) 2 J x 10 Hz =20
W, (i) 1 J x20 Hz=20 W, (iii) 1.5 x 12 Hz=18 W, (iv) 3] x 7 Hz = 21 W.
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Residual fragments >2 mm were extracted using baskets, stone forceps, or the water-cleaning effect; smaller
fragments were left for spontaneous passage. Urethral catheters placed during surgery were removed at 12 hours

postoperatively.

Inflammatory Indices
The following composite inflammatory indices were calculated from preoperative serum values:

e Systemic Immune-Inflammation Index (SII): (Platelets x Neutrophils)/Lymphocytes
¢ Systemic Inflammation Response Index (SIRI): (Neutrophils x Monocytes)/Lymphocytes
e Aggregate Index of Systemic Inflammation (AISI): (Platelets x Neutrophils X Monocytes)/Lymphocytes

Data Collection and Parameter Definitions

The relationship between postoperative SIRS was investigated using a total of 33 parameters from the included patients.
These parameters included age, gender, body mass index (BMI), diabetes, history of urinary tract infection (UTI) within
the past six months, history of previous urinary stone surgery, history of extracorporeal shock wave lithotripsy (ESWL),
presence of diabetes mellitus, presence of a perioperative double-J stent or nephrostomy, presence of hydronephrosis, and
preoperative serum values (preoperative white blood cell [WBC] and C-reactive protein [CRP] levels, perioperative
hemoglobin decrease, SII, SIRI, and AISI).

Additionally, stone size (mm?®), stone location, operative side, surgical position (supine or prone), operative time
(from percutaneous access needle insertion to Malecot tube placement), presence of residual stones, fluoroscopy duration
(minutes), amount of irrigation fluid (normal saline, mL) used perioperatively, number of access points, access sheath
size (Fr), perioperative and postoperative blood transfusion volume (mL), and sterile perioperative urine and stone

cultures were analyzed. Furthermore, stone metabolic analysis results were evaluated.

Perioperative and Postoperative Evaluations

Serum biochemistry levels and complete blood counts were measured for all patients one day preoperatively and
postoperatively. During the first 24 hours after surgery, fever, pulse, and blood pressure were monitored hourly.
Patients without signs of infection did not receive additional antibiotic prophylaxis or treatment. Postoperative analgesia
was administered upon patient request, with paracetamol or dexketoprofen given at intervals of no less than six hours.
Patients were assessed for postoperative fever, SIRS, and sepsis, and their clinical conditions were recorded.
Postoperative complications were classified and documented according to the Modified Clavien-Dindo classification.”

Diagnostic Criteria for SIRS and Sepsis
SIRS was defined by the presence of at least two of the following criteria: a white blood cell count lower than 4000 or
higher than 12,000 cells/uL, a body temperature above 38°C or below 36°C, a heart rate exceeding 90 beats per minute,
or a respiratory rate greater than 20 breaths per minute with a PaCO, level below 32 mmHg.

Urosepsis was diagnosed based on a qSOFA (Quick Sepsis-Associated Organ Failure Assessment) score of >2, which
included respiratory rate equal to or greater than 22 breaths per minute, altered mental status with a Glasgow Coma Scale

(GCS) score below 13, or systolic blood pressure of 100 mmHg or lower.'%!!

Study Endpoints

The primary endpoint of this study was to identify which preoperative and perioperative parameters contribute to the
development of postoperative SIRS in PCNL and to determine the cut-off values for SIRS indicator parameters,
including SII, AISI, and SIRI. The secondary endpoints included assessing postoperative stone-free rates, infection
rates, and complication rates in patients undergoing PCNL.
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Statistical Analyses

The distribution of the data was determined using the Kolmogorov—Smirnov test and histogram graphs. Categorical
variables were presented as frequency and percentage, while numerical variables with a normal distribution were
expressed as mean + standard deviation (SD). Non-normally distributed numerical variables were reported as median
(1st=3rd quartile).

Logistic regression analyses (both univariate and multiple) were used to assess relationships between variables. The
strength of associations between categorical and numerical variables was evaluated using Receiver Operating Characteristic
(ROC) analysis, with the area under the curve (AUC) as the primary measure. AUC values between 0.40 and 0.60 were
considered as weak relationship, between 0.60 and 0.80 as moderate relationship, and between 0.80 and 1.0 as strong
relationship. The optimal cut-off values for SII, SIRI, and AISI were determined mathematically based on the maximum
Youden Index, defined as “sensitivity + specificity — 1”. A p-value of <0.05 was considered statistically significant.

Results

A total of 233 patients were included in the study, of whom 147 (63.1%) were male and 86 (36.9%) were female. The
mean age of the patients was 50.4 + 14.2 years. Mini-PCNL was performed in 205 patients (88%), while conventional
PCNL was performed in 28 patients (12%). Among the mini-PCNL procedures, 120 (58.5%) were conducted in the
prone position and 85 (41.5%) in the supine position, whereas all conventional PCNL surgeries were performed in the
prone position.

The median preoperative stone size was 270.0 mm? (IQR: 180.0-447.0). The clinically significant stone-free rate was
89.3% (208/233), while the complete stone-free rate was 79.1% (182/233). In the postoperative period, fever occured in
16 patients (6.9%), SIRS in 75 patients (32.1%), and sepsis in 17 patients (7.3%). There were no postoperative mortality
in any of the patients who occured fever, SIRS, or sepsis.

No complications occured in 180 patients (77.3%), while complications were observed in 53 (22.7%) patients
according to the Modified Clavien-Dindo classification. Grade 1 complications occurred in 18 patients (7.7%), Grade
2 in 28 patients (12.0%), Grade 3 in 1 patient (0.4%), and Grade 4 in 6 patients (2.6%).

Relationship Between Demographic and Clinical Factors with SIRS

Relationship between postoperative SIRS and variables such as age, BMI, gender, and the presence of diabetes, none of
these factors were found to have a direct association with postoperative SIRS. Additionally, no significant relationship
was identified between SIRS and five clinical factors, including a history of previous ESWL or urinary stone surgery,
preoperative DJ stent or nephrostomy, and the presence of preoperative hydronephrosis (p > 0.05 for all).

Relationship Between Urinary Characteristics, Perioperative/Postoperative Factors,
and SIRS

Although all patients had a sterile preoperative urine culture, bacterial growth was observed in 65 (27.9%) intraopera-
tively collected stone cultures. Additionally, bacterial growth was detected in only 13 (5.6%) intraoperatively obtained
renal pelvic urine cultures.

The presence of bacterial growth in intraoperatively collected renal pelvic urine cultures, longer hospital stay,
prolonged operative time, increased irrigation fluid usage, and clinically significant residual stones were found to
increase the risk of SIRS. Furthermore, postoperative SIRS rates for the prone and supine positions were 35.1% and
17.6%, respectively (p < 0.001), indicating that surgical position significantly influenced SIRS (p = 0.005, Nagelkerke R?
= (0.080). However, other urinary and stone characteristics were not found to be significant factors in SIRS (Table 1).

Sil, SIRI, AlSI, and Other Serum Markers

Indices calculated based on serum values, such as SII, SIRI, and AISI, were found to be directly associated with SIRS.
Additionally, perioperative hemoglobin (Hb) drop and serum white blood cell (WBC) count were also related to SIRS,
whereas no significant relationship was observed between CRP levels and SIRS (Table 2).
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Table | Relationship of Peroperative, Postoperative and Stone/
Urine Characteristics with SIRS

Variable Univarite

p R? 95% CI OR
Stone Size 0.114 0.015 1.000-1.002
Stone localization 0.067 0.022 1.015-1.625
Stone Side 0.775 <0.001 | 0.625-1.878
Stone Analysis 0.259 0.008 0.365-1.312
Stone Culture 0.059 0.021 0.310-1.022

Urine Culture from Renal Pelvis 0.001 0.095 0.016-0.346

Operation duration 0.001 0.076 1.005-1.017
SP amount 0.001 0.083 1.023-1.090
Scope duration 0.098 0.016 0.987-1.169
Preoperative Blood Tx 0.092 0.018 0.041-1.271
Operative Position 0.005 0.080 1.132-3.831
No. Access 0.421 0.005 0.047-3.580
Access Size 0.289 0.007 | 0.840-1.791

Clinical Significant Residual Stone | 0.027 0.029 1.082-3.715

Hospitalization Duration <0.001 | 0.342 1.772-3.192

Note: Bold font is used to highlight statistically significant findings (p < 0.05).
Abbreviations: Tx, Transfusion; SP, Serum Physiological.

Table 2 Relationship of Some Serum Parameters and
Their Calculations with Postoperative SIRS

Variable Univarite

p R? 95% Cl OR

Serum White Blood Cell <0.001 | 0.201 | 1.000-1.001

Serum Hemoglobine Drop | <0.001 | 0.078 | 1.241-2.121

Serum C-Reactive Protein | 0.316 0.006 | 0.989-1.034

N <0.001 | 0.132 | 1.001-1.003
SIRI <0.001 | 0.122 | 1.000-1.001
AlSI <0.001 | 0.324 | 1.002-1.005

Note: Bold font is used to highlight statistically significant findings (p < 0.05).
Abbreviations: Sll: Systemic Immune-inflammation Index, SIRI: Systemic
Infllammation Response Index, AISl: Aggregate Index of Systemic
Inflammation.

In the ROC analysis evaluating the relationship of these variables with SIRS, the area under the curve (AUC) values
for SII, SIRI, and AISI were 0.607, 0.591, and 0.639, respectively, indicating a moderate correlation between these three
parameters and SIRS (Figure 1).
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Figure | ROC curves demonstrating the predictive performance of numerical parameters associated with postoperative SIRS (Systemic Inflammatory Response Syndrome).
The figure compares WBC, AlSI, Hb drop, operation duration, SIRI, and SlI values in terms of sensitivity and specificity.

Abbreviations: WBC, White blood cell; Sll, Systemic Immune-Inflammation Index; SIRI, Systemic Inflammation Response Index; AlSI, Aggregate Index of Systemic
Inflammation; Hb,Hemoglobin; OP Duration, Operation duration.

Furthermore, the cut-off values for the parameters associated with SIRS, calculated based on the Youden Index, are
summarized in Table 3.

Can After PCNL SIRS Be Predicted?

In our study, some clinical parameters found to be associated with the development of SIRS after PCNL were included in
multiple logistic regression analyses. Parameters such as clinically significant residual stone presence, WBC count,
operative time, amount of saline used, and hemoglobin decrease were analyzed. However, SII, SIRI, and AISI, which
have been previously proven to be associated with SIRS in other studies, were not included in the analysis. Additionally,
hospital stay duration was excluded, as it is considered a natural consequence of SIRS.

According to the results, using these parameters, the development of SIRS after PCNL could be predicted with an
accuracy of 83.6% (See Table 4).

Table 3 Sensitivity, Specificity and Cut-off Values of Numerical Parameters Associated with SIRS Calculated According to the Youden
Index

AUC P Cut-off Sensitivity Specifity PPV NPV
(%95,0 GA) (%95,0 GA) (%95,0 GA) (%95,0 GA) (%95,0 GA)
WBC (10%/uL) 0,680 (0,615-0,739) <0,0001 >8630 52,94 (40,4-65,2) 75,76 (68,5-82,1) 47,4 (38,8-56,1) 79,6 (75,0-83,6)
SP Amount (liter) 0,667 (0,602-0,727) <0,001 >16 63,24 (50,7-74,6) | 63,64 (558-71,0) 41,7 (35,3-48,5) 80,8 (75,1-85,4)
Hb Drop (gr/dl) 0,657 (0,592-0,717) <0,001 >1,6 79,41 (67,9-88,3) 53,33 (45,4-61,1) 41,22 (36,4-46,2) | 86,3 (79,4-91,1)
Operasyon Duration (min) 0,621 (0,555-0,684) 0,004 >120 41,18 (29,4-53,8) | 82,42 (75,7-87,9) 49,1 (38,4-59,9) 77.3 (73,4-80,8)
AISI (10%/uL) 0,639 (0,574-0,701) <0,001 >271 69,12 (56,7-79,8) 53,33 (45,4-61,1) 37,9 (32,7-43,4) 80,7 (74,1-86,0)
S (10°/uL) 0,607 (0,541-0,670) 0,0109 >600 51,47 (39,0-63,8) | 67,27 (59,5-74,4) 39,3 (32,0-47,1) 77,1 (72,0-81,5)
SIRI (10%/uL) 0,591 (0,525-0,655) 0,0227 >755 88,24 (78,1-94,8) 29,7 (22,8-37,3) 34,1 (31,2-37,1) 86 (75,4-92,4)

Abbreviations: WBC, White blood cell; SP, Serum physiological; Hb, Hemoglobin; AUC, Area under curve; PPV, positive predictive value; NPV, Negative predictive value.
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Table 4 Evaluation of Some Variables Found to Have a Significant Relationship with Post-PCNL in Univariate Logistic Regression
Analyses Using Multiple Logistic Regression Analysis

Constant i} Standard Error | Wald p Odds Ratio Confidence Interval
-3.308 0.468 50.003 | <0.001 0.037 (95%)
Operation Position 0.758 0.378 4.030 0.045 2.134 1.018—4.473
Residual Stone 0.827 0.385 4610 0.032 2.286 1.075—4.863
WBC (10°/uL) 1.289 0.343 14.143 | <0.001 3.628 1.853-7.101
Hemoglobin Drop (gr/dl) 1.204 0.362 11.052 0.001 2222 1.639-6.774
SP Amount (liter) 0.873 0.337 6.711 0.010 2.395 1.237-4.638
Sterile Renal Pelvis Urine Culture | 2435 0.851 8.194 <0,001 0.088 0.017-0.464

Note: Model Statistics: Hosmer and Lemeshov Test x>=12.586, p=0.127, Nagelkerke R?=0.427, Prediction Rate: 83.6% Elimination Method: Backward-Wald.
Abbreviations: WBC, White Blood Cell; SP, Serum Physiological.

Discussion

In our study, the relationship between post-PCNL SIRS and inflammation markers such as SII, AISI, and SIRI was
prospectively investigated for the first time in the literature. In an extensive analysis evaluating the effects of 33 different
variables on postoperative SIRS, it was determined that prolonged surgery duration, bacterial growth in intraoperative
renal pelvis urine cultures, increased amount of intraoperative saline irrigation, performing the surgery in the prone
position, and the presence of clinically significant residual stones increased the risk of SIRS. Additionally, a greater
decrease in hemoglobin levels, elevated WBC count, and high SII, AISI, and SIRI values were found to be significant
factors contributing to postoperative SIRS rates. These findings suggest that certain preoperative, intraoperative, and
postoperative parameters play a crucial role in predicting SIRS development after PCNL. Accordingly, the implementa-
tion of closer monitoring and preventive strategies in high-risk patients may help reduce postoperative complication
rates.

Although SII, AISI, and SIRI have been established as effective inflammatory markers, studies investigating their
relationship with SIRS following PCNL remain limited. A retrospective study published in 2021, which included 365
patients, reported that postoperative SIRS developed in 108 (29.6%) patients, and SII was found to be strongly associated
with postoperative SIRS after PCNL (AUC = 0.782).'% In that study, similar to our findings, prolonged operative time
and elevated WBC levels were also identified as factors associated with postoperative SIRS. Another recent retrospective
study examining the relationship between SII and post-PCNL SIRS also confirmed a significant association, reporting an
AUC value of 0.680, which is comparable to our ﬁndings.13 Meanwhile, two recent studies published in 2022 and 2024
demonstrated a link between SIRI and kidney stone formation; however, they did not provide conclusions regarding its
impact on postoperative SIRS.'*!* Other studies have explored the associations of AISI and SIRI with conditions such as
general SIRS, COVID-19, renal failure, and prostate cancer, but no study has specifically investigated their relationship
with post-PCNL SIRS.'®'® From this perspective, our study stands as the first in the literature to prospectively examine
the relationship between these inflammatory markers and SIRS following PCNL. Despite the limited existing literature,
our results appear to be consistent with those of previous studies, further reinforcing their significance. In addition, the
fact that the AUC values of these clinical parameters were not very strong may have been due to the application of strict
inclusion and exclusion criteria in our study to ensure patient standardization.

In our study, the cut-off values of markers associated with post-PCNL SIRS were also determined. These values were
identified as 8630 for WBC (10°/ pL), 16 for SP Amount (liter), 1.6 for Hb drop (g/dl), 120 for operation duration (min),
271 for AISI (10°/uL), 600 for SII (10°/uL), and 755 for SIRI (10°/uL), respectively. Although no study in the literature
has determined cut-off values for SII, SIRI, and AISI in this context, studies on COVID-19 and certain inflammatory
diseases have been conducted, and the cut-off values identified in those studies appear to be similar.'”*° However, due to
differences in the diseases investigated, a direct comparison between our study and the literature data could not be made.
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According to the results of our study, other factors that increase the risk of post-PCNL SIRS include prolonged
operative time, increased Hb drop, and increased amount of perioperative irrigation solution (normal saline). A study
published in 2024, conducted on 51 patients with a solitary kidney, reported that prolonged operative time increases the
risk of post-PCNL SIRS.?' Similarly, a meta-analysis involving 7507 patients found a direct association between
prolonged operative time and SIRS.” Unlike our study, that meta-analysis also identified an increased number of access
tracts and the presence of diabetes mellitus as risk factors for SIRS. In another study published in 2022, prolonged
operative time, increased Hb drop, and prolonged hospital stay were found to be associated with SIRS, similar to our
findings. However, unlike our study, that research also identified the need for blood transfusion, postoperative complica-
tions, and serum CRP levels as factors triggering SIRS.?? Another study also reported that a higher perioperative Hb
drop, prolonged operative time, and extended hospital stay were significant risk factors for postoperative SIRS.?
Considering that increased perioperative normal saline usage, prolonged hospitalization, and increased Hb drop are
natural consequences of prolonged operative time, our findings appear to be consistent with the literature and represent
expected results.

Although serum CRP is known as an important biomarker in inflammatory processes, our study did not find an
association between CRP levels and post-PCNL SIRS. Contrary to our findings, Wang et al described CRP as an effective
marker for predicting SIRS in their study.”* However, a systematic review reported that while there is a relationship
between CRP and post-PCNL SIRS, this association is considered weak. Researchers attribute this to the fact that CRP is
not solely an infection marker but also elevates in conditions such as rheumatologic diseases, cancers, and drug
reactions.”

The impact of bacterial growth in perioperatively obtained renal pelvic urine cultures and stone cultures on the
development of post-PCNL SIRS remains controversial. Singh et al argued that neither of these parameters significantly
influences post-PCNL SIRS.?® However, a systematic review reporting a 21% incidence of post-PCNL SIRS found that
bacterial growth in stone cultures obtained from the renal pelvis increased the risk of SIRS.?” According to the results of
our study, renal pelvic stone cultures were not found to be associated with SIRS, whereas bacterial growth in renal pelvic
urine cultures was identified as a risk factor for SIRS. However, it should be noted that in our study, bacterial growth was
detected in the renal pelvic urine cultures of only 13 patients and in the stone cultures of 65 patients. The discrepancies
between our findings and the literature may be attributed to the small sample size.

PCNL positioning remains one of the most debated topics in kidney stone surgery. While early studies reported no
difference in complication rates between PCNL positions, a meta-analysis published by Li et al in 2024 found that PCNL
procedures performed in the prone position had a higher rate of infectious complications compared to the supine and
flank positions.”®*’ Similarly, our study demonstrated that post-PCNL SIRS occurred significantly more frequently in
patients undergoing PCNL in the prone position compared to other positions (35.1% vs 17.6%, p<0.001).

This study has several important limitations. The most significant limitation is the small sample size. Additionally,
postoperative SIRS and infection development can be influenced by numerous patient-related and clinical factors. To
ensure proper homogenization, patients with clinical characteristics that could increase the risk of infection and SIRS
were excluded from the study. Therefore, our findings may not fully reflect the overall population data but rather
represent the outcomes of an ideal patient group. Furthermore, other limitations of our study include: (i) The presence of
multiple factors that may influence the development of postoperative SIRS, making it challenging to clearly differentiate
their effects, (ii) The low number of patients who underwent PCNL with a 30F standard sheath, (iii) The lack of similar
studies in the literature regarding cut-off values of inflammatory markers, (iv) the single-center design of the study and
lack of long-term follow-up limiting the ability to make adequate comparisons.

Conclusions

This study identified several risk factors for the development of post-PCNL SIRS. These risk factors include bacterial
growth in perioperatively obtained renal pelvic urine cultures, prolonged operative time, increased perioperative normal
saline usage, prone surgical position, clinically significant residual stones, perioperative hemoglobin (Hb) drop, and
preoperative white blood cell (WBC) count. In addition, it was observed that the indices calculated using blood
parameters (SII, AISI, SIRI) could be useful in identifying high-risk patients, even if they did not have very high
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AUC values. Although cut-off values for these risk factors were determined in our study, larger-scale studies with
broader sample sizes are needed in the future to establish more precise cut-off values. By paying attention to these
parameters, clinicians can recommend more careful antibiotic prophylaxis and closer postoperative follow-up for patients
with risk factors.
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