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HIGHLIGHTS

ABSTRACT

 As the main definition of AKI, the
serum level decline in our study was
reversible too.

* The peak time of AKI incidence
was second day post PCNL.

* PCNL remains very safe and
unwilling to cause permanent RF.
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Introduction

Percutaneous nephrolithotomy has obtained the mainstay role as a procedure of
gold standard in patients harboring renal lithiasis larger than 2 cm. It has earned
an outstanding reputation as a low complications/low mortality minimally-
invasive procedure worldwide. Therefore, its complications carry a great deal,
and considering bleeding as its main problem, possible post-bleeding Acute Renal
Injury must be checked out.

Methods

This is a cross-sectional study planned for 91 patients who underwent PCNL. The
renal Function variable had been tuned primarily as Serum Creatinine levels, which
had been obtained before surgery following afterwards sessions as the order of
days 1, 2, and 30 after surgery.

Results

Demographic data were as Gender: 63(69.2%) males. The mean age of the patients
was 47.8+ 4.7 years. Analytic Data as Mean stone size was 25 mm, Serum sodium
& potassium & hemoglobin & hematocrit level &GFR. Data analysis uttered
the considerable rise in the creatinine levels on the second day (p value<0.05),
although respecting its levels after 1 month, all recovered in one month and meant
no considerable decline neither in GFR or other biochemical levels.

Conclusions

Our Data revealed a considerable decrease in the overall kidney function through an
increase in the serum creatinine and electrolytes levels on the second postoperative
day which was shown to be completely recovered based on their measured levels
after one month.

Keywords: PCNL; Percutaneous Nephrolithotomy; AKI, Acute Renal Injury; Creatinine
GFR
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Introduction

COMPLICATIONS ARE EXPECTABLE UP TO 7% OF PATIENTS
UNDERGOING PCNL SUFFER A MAJOR COMPLICATION, AND
MINOR COMPLICATIONS CAN BE FACED WITH OVER 25% OF
PATIENTS. HEMORRHAGE 1S A REMARKABLE COMPLICATION OF
PCNL. HAZARD EVENT OF BLEEDING HAS BEEN ASSOCIATED
WITH STONE BURDEN AND OVERALL PATIENTS THEATRE TIME.
MASSIVE BLEEDING FROM AN ARTERIOVENOUS FISTULA OR
PSEUDOANEURYSM THAT DEMANDS ANGIOGRAPHIC EMBOLIZATION
HAPPENS IN LESS THAN 1% OF PATIENTS. OTHER NOTEWORTHY
POSSIBLE COMPLICATIONS INVOLVE CIRC OR DEVELOPING
SEPSIS SYNDROME AS POSTOPERATIVE TEMPERATURE >38.5°C
[101.3°F] IS DISCOVERD IN ALMOST A QUARTER OF PATIENTS
RECIEVING PCNL, MEANWHILE OTHERS AS NEIGHBORHOOD
ORGAN INJURY (BOWEL, SPLEEN), STATES OF FAILED ACCESS OR
MULTIPLE FALSE ACCESS TRACTS, AND PERFORATION OR MULTIPLE
PUNCTURES OF THE RENAL PELVIS AND URETER. IT IS UNCOMMON
TO HAVE URGENT OR EMERGENT OPEN SURGERY AND MOSTLY HAS
BEENPRESENTED AS A PARTOF ASHORT LEARNING CURVEOR “EARLY
EXPERIENCE” IN DIFFERENT RESEARCH. ESTIMATED MORTALITY
RATE OF PCNL 1s BETWEEN 0.03% aND 0.8%. PCNL HAS
BEEN REPORTED TO BE PERFORMED AT 96 CENTERS ACROSS THE
WORLD. THE HIGHEST STONE-FREE OUTCOMES WITH THE LOWEST
COMPLICATION RATES HAVE BEEN REPORTED FROM ENDO-
UROLOGICAL CENTERS WITH MORE THAN 120 PCNL CASES PER
YEAR. WE MUST DECLARE THAT IN OUR CENTER, SINA HOSPITAL,
TEHRAN UNIVERSITY, APPROXIMATELY WE PERFORM ABOUT 180
T0 240 PCNL PER YEAR. BECAUSE THE KIDNEYS ARE VERY RICH
IN THEIR VASCULAR ORIGIN, SPONTANEOUSLY SOME DEGREE OF
BLEEDING IS PREDICTABLE DURING EACH PCNL. REMARKABLE
OR MASSIVE BLEEDING NORMALLY MANDATES CESSATION OF THE
METHOD DUE TO THE RESULTING BLURRING OF VISION LEADING
TO PROGRESSIVE IMPAIRED VISUALIZATION. GENERALLY, IT HAS
BEEN STATED THAT HEMORRHAGE SOURCE IS VENOUS, HERE WE
PUT A COMPLIMENT AS SOME HAVE PRESCRIBED PLACEMENT OF
ANEPHROSTOMY TUBE TO BE TYPICALLY ENOUGH TO CONTROL THE
BLEEDING, BUT AS THERESULT OF OUR HIGH DEGREE OF EXPERIENCE
AND LONG-TIME LEARNING CURVE RARELY USE NEPHROSTOMY,
PERFORMING THE TUBELESS METHOD.

AS MENTIONED BEFORE, BECAUSE OF OUR VERY HIGH RATE OF
PCNLANDOUR LONGLEARNING CURVE AND EXPERIENCETOTALLY
IN TUBELESS FASSION, IN CRITICAL CASES, WE TAKE BENEFIT OF A
HIGH-LEVEL CAT LAB INOUR MAIN THEATRE AND ANGIOGRAPHY
ISAVAILABLE ASBOTHDIAGNOSTIC FOR CONFIRMING BLEEDINGSITE
AND THERAPEUTIC TOOL, BECAUSE ARTERIOVENOUS FISTULAS AND
MALFORMATIONS AND PSEUDOANEURYSMS OR FALSE ANEURYSMS
ARE SHOWN TO BE BEST MANAGED BY EMBOLIZATION. WE
PREPARE PARTIAL NEPHRECTOMY OR, IN EXTREMELY RARE CASES,
NEPHRECTOMY IF BLEEDING CANNOT BE CONTROLLED WITH
ANGIOGRAPHY. AKI IS CHARACTRIZED BY A SHARP OR SUDDEN
RISE IN SERUM CREATININE AND/OR AN ACUTE DECLINE OR
SIGNIFICANT SUDDEN IN URINE OUTPUT. THIS HAZARDOUS ABRUPT
DECLINE INKIDNEY FUNCTION OCCURS OVER HOURS AND MAY LAST
TO DAYS AND RESULTS IN THE ACCUMULATION OF BIOPRODUCTS
OF METABOLISM AND THE DYSREGULATION OF THE ELECTROLYTE
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HOMEOSTASIS, ACID-BASE MISMATCH, AND INTRA-VASCULAR
VOLUME STATUS. CHANGES IN BLOOD UREA NITROGEN (BUN)
AND CR HAVE BEEN USED AS SURROGATE MARKERS FOR CHANGES
IN KIDNEY FUNCTION.

A crassic wAay To DIVIDE AKI 1S BY “PRERENAL,”
“INTRINSIC,” AND “POSTRENAL” OR OBSTRUCTIVE CAUSES.
HOWEVER, PROLONGED PRERENAL PHYSIOLOGY MAY LEAD TO
INTRINSIC KIDNEY ISCHEMIA AND INJURY, SUCH AS IS SEEN
WITH PROLONGED HEPATORENAL SYNDROME (HRS). PROLONGED
OBSTRUCTION CAN ALSO LEAD TO INTRINSIC KIDNEY DAMAGE. THE
MOST CONSIDERABLE PROPORTION OF HOSPITAL-ACQUIRED AKI
IS SECONDARY TO KIDNEY CELLULAR DAMAGE OR ACUTE TUBULAR
NECROSIS (ATN). A SPANISH ANALYSIS OF 748 cAsEes oF AKI
IN 13 SPECIAL CARE CENTERS REVEALED THATATN CAUSED ABOUT
45% or aLL AKI cASEs.

ALTERNATIVELY, IMMUNE-MEDIATED  AKI FROM
GLOMERULONEPHRITISOR ACUTEINTERSTITIALNEPHRITISACCOUNTED
FOR LESS THAN 10% OF CASES. THE MAJORITY OF ITEMS OF AKI
ARE CAUSED BY DIMINISHED BLOOD FLOW TO THE KIDNEYS, IN
PATIENTS WITH OTHER COMORBIDITIES. THIS REDUCED BLOOD
FLOW STATUS COULD BE CAUSED BY DIMINISHED BLOOD VOLUME
AFTER BLEEDING, EXCESSIVE VOMITING OR DIARRHEA, OR SEVERE
DEHYDRATIONOR CACHEXIA, HEARTFAILUREORSEVEREIHD, LIVER
FAILURE OR CIRRHOSIS OR SEPSIS STATUS, SPECIFIC MEDICATIONS
THAT LOWER CARDIAC OUTPUT OR ANTI-HYPERTENSIVE DRUGS OR
LOWERING RENAL BLOOD FLOW LIKE ACE INHIBITORS, CERTAIN
DIURETICS OR NSAIDs. AKI cAN ALSO BE CAUSED BY KIDNEY
INTRINSIC DEVASTATING FACTORS ITSELF, SUCH AS INFLAMMATION
OF THE FILTERS IN THE KIDNEY (GLOMERULONEPHRITIS), THE
BLOOD VESSELS (VASCULITIS), OR OTHER STRUCTURES IN THE
KIDNEY. THIS IS CAUSED BY MEDICINAL HYPERSENSITIVENESS,
PYELONEPHRITIS, OR SECONDARY CONTRAST NEPHROPATHY. IT
MAY SOMETIMES BE THE RESULT OF A POSTRENAL OBSTRUCTION
STATUS SUCH AS BOO, HUGE OBSTRUCTIVE BPH, OR OBSTRUCTED
NEPHROPATHY. THIS STUDY AIMED TO SURVEY ALTERATIONS IN
THE LEVELS OF SERUM CREATININE IN PATIENTS WHO UNDERWENT
PCNL CHRONOLOGICALLY: PRE-OP, IMMEDIATE POST-OP, LATE
POST-OP, AND FINAL. AS OUR BRIEF SURVEY INDICATES THERE ARE
SPORADIC STUDIES ON AKI INCIDENCE AND ELEVATED SERUM
CREATININE LEVELS FOLLOWING PCNL; HENCE INSPIRED US TO
DISPATCH AN INVESTIGATIONAL STUDY OF THE FUNCTIONAL RENAL
MARKERS AS THE ALTERATION RATES OF CREATININE AND ESTIMATED
GFR LEVELS IN OUR PATIENTS AFTER PCNL SURGERY.

Methods

In a prospective randomized clinical trial study from
January 2019 to December 2021, about 148 patients
were gathered in our research after signing written
informed consent from the Persian Registry for Stones
of Urinary System (PERSUS). At first thorough medical
history identified possible patients with an inevitable
contraindication to PCNL, such as bleeding blood
dyscrasias or untreated coagulopathies, and cases with
an active, untreated urinary tract infection (UTI). Aspirin
and other antiplatelet or anticoagulation medications
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were not continued before surgery. In patients with
severe thrombotic complications, bridging therapy was
performed. Preoperative Para clinical tests included
a full blood count, serum electrolyte determinations
and renal evaluating tests. A urine culture should be
obtained if there is suspicion of infection; perioperative
antibiotics can be justifiably sufficed toculture—specific
organisms. Blood grouping and matching of the patients
were nominated, although fortunately cross-match often
did not show to be mandatory. The standard utilization
of helical CT to evaluate the patients was harbored and
discontinued the indication of preoperative intravenous
urography or retrograde pyelography. In most cases, the
main indication of performing PCNL has been built on
the bases of the predictive stone burden declared by the
CT images.

Study Design and Statistics: The type of Study was
cross-sectional. As the first step, the Ethical committee
approval of Tehran University of Medical Sciences (IR.
TUMS.VCR.REC.1398.1033) was taken from all of the
patients and as the second step informed consent was
taken. The Place of the study was the Sina Hospital in
Tehran, Iran and the time of the study was between 2019-
2021. The Inclusion criteria were 18 years and older
and negative urine culture, meanwhile, the Exclusion
criteria were Pregnancy, DM (diabetes mellitus), HTN
(hypertension), Heart failure, Respiratory failure, and

Table 1. Details of variations

Renal failure. The checklist included demographic and
analytic features including age, gender, body mass index
(BMI), side of the involved kidney, biochemical values,
serum creatinine, and GFR. Preoperational imaging
included conventional Computed Tomography (MDCT)
to evaluate the stone burden and the pyelocalyceal system
characteristics.

Procedure: After general anesthesia, the ureteral
catheter was placed in the lithotomy position, then the
position was changed to prone, and a Chiba needle,
guidewire, and Amplatz dilators were used to obtain
the best calyceal access under fluoroscopic guidance.
With a clear video-nephroscopic view, a pneumatic
lithoclast was used to fragment and crush the stones
and remove them by graspers and irrigation. Following
satisfactory stone removal, a ureteral DJ stent always
and a nephrostomy tube occasionally were placed in the
renal pelvis, although most of the cases were made in a
tubeless fashion. Finally, the duration of surgery and the
size of the stones were recorded.

Later ceftriaxone one gram was continued twice daily
until discharge. On Day 1 and Day 2, the necessary tests
such as serum creatinine levels were measured daily.
Ultrasound was requested in the cases of rising creatinine
levels. Patients with the good general condition and stable
vital signs were discharged two days after the procedure.
Patients were followed one month after the surgery with

Pre-Operation Post-Operation P-value
Body mass index (Kg/m2), mean (SD) 26.8 (4.7)
Side, number (%)
Right 32 (352 %)
Left 55 (60.4 %)
Both 4 (4.4%)
Mean stone size (mm), median (IQR) 2.5(2-3)
Surgery duration (hr.), median (IQR) 2 (2-3)
Number of access, number (%)
1 67 (88.2 %)
2 9 (11.8 %) .
Hb, mean (SD) 14.6 (1.7) 12.8 (1.9) <0.001
WBC, mean (SD) 81(3.1) 10.1 (4.4) <0.001
HCT, mean (SD) 41.6 (4.7) 37.7(4.9) <0.001
PLT, mean (SD) 248.3 (74.8) 245.5 (84.6) 0.738
Na, mean (SD) 140.3 (3.8) 139.1 (3.3) 0.023
L, mean (SD) 26.9 (11.6) 18.8 (10.6) <0.001
N, mean (SD) 61.2 (14.9) 71.4 (12.8) <0.001
K, mean (SD) 4.2(0.5) 3.9(0.5) <0.001
Cr, mean (SD) 1.17 (0.26)
Day 1 - 1.20(0.32) 0.371
Day 2 - 1.24(0.39) 0.016
After 1 month - 1.17 (0.34) 0.849

SD: Standard deviation; IQR: interquartile range; Hb: Hemoglobin; WBC: white blood cell; HCT: Hematocrit; PLT: Platelet; Na: sodium; L:

Lymphocyte; N: Neutrophil; K: Potassium; Cr: Creatinine
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Figure 1. The mean of creatinine 1 month after surgery regarding
to the stone size.
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Figure 3. The mean of creatinine 2 days after surgery by stone
size.

serum creatinine levels and GFRs calculated by the
Cockcroft-Gault equation. The patient's creatinine and
GFR levels were compared between the first, and second
day, and one month after the surgery. The total amount
of patients who stayed at the study and was not excluded
or referred 1 month after surgery for the tests was 91
patients. Statistical Analysis was achieved by SPSS
software version 24, whereas percentage, frequency,
descriptive, and analytical methods were used for
qualitative variables, and mean and standard deviation
were used for quantitative variables. GFR variations in
four measurement times were assessed by recruiting the
paired t-test. P-value<0.05 was nominated to declare a
significant level of confidence.

Results

The final number of 93 patients who underwent PCNL
were involved in our research. Most of them were men:
63 males (69.2%) and 28 females (30.8%). The mean age
at the time of the surgery was 47.844.7 years old. The
mean BMI was 26.8, showing most of our patients are
obese.

The dominant side of nephrolithotomy was the left side.
The alterations of electrolytes and cell blood count (CBC)
parameters in pre-and post-operation were meaningful,
except for platelets. More details are presented in Table 1.
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Figure 2. The mean of creatinine 2 days after surgery by gender
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Figure 4. Meaningful relation between second day creatinine
and hemoglobin after surgery regarding to the duration of

surgery

The mean size of the stones was 2.5mm. The
average time of surgery was 2 hours. The mean amount
of creatinine before surgery was 1.17+0.26. The mean
creatinine values at day1, day2 and day30 were 1.20+0.32,
1.2440.39, and 1.17+.34, respectively. After the surgery,
the creatinine levels rose but returned to their normal
baseline in a month (Figure 1, Figure 2, and Figure 3).
Generally, merely the second-day rises of the creatinine
levels were meaningful (P-value<0.05). GFR variations
in four measurement times are presented in Table 2.
Additional analysis is presented in Table 3. Meaningful
relation between second-day creatinine and hemoglobin
after surgery regarding the duration of surgery (Table 4
and Figures 4 and 5).

Discussion

Renal stone disease (nephrolithiasis) is a prevalent illness
in basic care practice. Almost 10 to 20 % of all kidney
stones mandate interventional disposal or elimination,
planned according to the existence of accompanying
or possible forthcoming symptoms and the size and
magnitude and shape and texture, and location of the
stones. Nephrolithiasis may lead to long-lasting or
sometimes persistent kidney obstruction, which could
result in permanent kidney damage if mistreated or left
untreated. If pre-lithiasis infection happens, this urologic
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Table 2. GFR alteration pre- and post-operation

Time Mean (SD) P-value
Before surgery 82.3(24.5)

Day 1 81.9(26.7) 0.797
Day 2 79.3 (26.1) 0.054
After 1 month 84.1(29.3) 0.354

emergency mandates urgent or rapid decompression or
diversion by either a ureteral stent or a nephrostomy tube.
Patients are prone to become septic or enter the CIRC
very quickly if left untreated in this situation. Staghorn
calculi themselves do not usually and typically lead to
produce symptoms unless the stone status leads to urinary
tract obstruction or superinfection is the cause of the
staghorn calculus. However, they can end in total kidney
failure over the years if they remain present bilaterally.
One famous study found the calamity of the deterioration
in kidney function merged in 28 percent of patients with
staghorn calculi left over eight years.

The overall aims of surgical management of
nephrolithiasis are ameliorating discomfort, uprooting of
infection, and cessation of impairment of kidney function
related to kidney or ureteral stones. To prevent renal
damage in patients with urinary tract stones, it is very
critical to pick up an appropriate suitable method for stone
removal. PCNL is generally evaluated as more influential
than SWL or URS for the stones. However, compared to
SWL and URS, which has a higher rate of complications,
PCNL is normally used when SWL and URS fail, or when
the stoneis bigand complicated. PCNLis therecommended
treatment for patients who have stones that are larger than
20 mm or staghorn stones. Almost all urologists nowadays
deduct Percutaneous nephrolithotomy the most suitable
surgical method for removing stones larger than 2 cm near
the renal pelvis (1-3). PCNL usually necessitates a one to
a three-day inpatient hospital stay with the patient being
administered general anesthesia in the prone or supine
position. A small skin incision is made in the patient's
flank region, and a hollow working sheath is then inserted
through the incision to the kidney under fluoroscopic or
ultrasound guidance. The working sheath is then inserted
to the endoscope to be used, which will allow the stone
to be seen and removed. If necessary, the stone can be
broken up before being removed using lithotripters or
laser lithotripsy. Throughout the procedure, normal saline
irrigation is typically used (1).

URS can typically be carried out safely and should be
thought of as first-line therapy in patients with untreated
bleeding disorders or who need ongoing anticoagulation
or antiplatelet therapy. (4-6). Patients with untreated
bleeding diatheses do not receive SWL or PCNL.
Endoscopic procedures like URS or PNL are preferred for
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Figure S.. Correlation between second day creatinine and duration of
surgery

treating those with anatomic deformities of the kidney or
ureter because they may also make it possible to correct
the abnormality. (7). Stones of tougher composition, like
calcium oxalate monohydrate stones, brushite stones,
cysteine stones, and homogencous stones with a high
density (>900 Hounsfield units) on noncontract CT, are
unlikely to be realized by SWL. It is preferable to use
PCNL or URS to treat such stones..

PNL is favored as a treatment for patients with struvite
(infection) stones. Previous studies showed that PCNL is
an appropriate procedure even for elderly patients and
patients at high risk for surgery. An extensive multicenter
study with 5803 patients that included 1466 (28 percent)
staghorn calculi and 940, 956, and 2603 (respectively)
upper, interpolar, and lower pole stones described the
complications of PNL. Significant bleeding (8%), renal
pelvis perforation (3%), and hydrothorax (2%) were
the most frequent complications, with a 15% overall
complication rate. Larger stones were more likely to
experience procedural complications. Following PNL,
infectious complications can also happen. For instance,
2.4 percent of patients experienced a septic shock after the
method in a big Chinese study. One of the complications
following PCNL is its detrimental effects on renal function,
due to kidney damage or excessive bleeding during
surgery. Therefore, PCNL is one of the most suitable
methods with the lowest mortality and complications, due
to the short duration of surgery (8, 9).

PCNL can conduct to overload the absorption of
irrigation fluid; thus, it is essential to use physiologic
irrigation solutions. The irrigate pressure and the duration
of the method have the biggest impacts on the amount
of fluid absorbed; so, an Amplatz-type open sheath is
utilized. In the case of collecting system perforation,
greater amounts of fluid can happen. Extravasation
typically happens in the retroperitoneal tissue and can be
stated by the medial displacement of the kidney during
fluoroscopy. While PCNL frequently results in minor
perforations, premature termination of the method is
typically not required when a low-pressure system (e.g.,
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Table 3. Paired Samples Statistics

PCNL AND AKI

Mean N Std. Deviation Std. Error Mean
Pair ' HB_Before Surgery 14.390 137 1.6344 .1396
HB_After Surgery 12.582 137 1.8346 1567
Pair 2 HB_After Surgery 12.579 140 1.8415 1556
Transfusion 1143 140 .31930 .02699
Pair ? Transfusion 1220 123 32857 .02963
Liquied OutPut 2949.84 123 1370.136 123.541

Table 4. The ANOVA testing for creatinine day 2, and one month after the surgery. Urea day 2, number of access, and hemoglobin.

Sum of Squares  df Mean Square F P-value
Cr_Day2 Between Groups 7.965 40 .199 1.559 .066
Within Groups 6.640 52 128
Total 14.606 92
Cr_lmonth_After_Surgery Between Groups 4.368 46 .095 904 .641
Within Groups 8.513 81 .105
Total 12.881 127
Urea_Day2 Between Groups 6280.589 40 157.015 147 .830
Within Groups 10925.690 52 210.109
Total 17206.280 92
Number_of_Access Between Groups 4.459 44 101 1.043 433
Within Groups 6.220 64 097
Total 10.679 108
HB_After_Surgery Between Groups 163.706 46 3.559 1.084 371
Within Groups 249.420 76 3.282
Total 413.126 122

Amplatz sheath) is in use.

The procedure should be stopped and nephrostomy
drainage is advised for more common perforations.
Contrary to retroperitoneal extravasation, intraperitoneal
extravasation is a less frequent but possibly more severe
complication. While abdominal distention is hard to
detect because the patient is prone, the anesthesiologist
will typically observe a slight increase in the patient's
diastolic blood pressure, which will cause the pulse to
become narrower and the central venous pressure to rise.
Ventilation may become challenging in progressive cases
of a large-volume extravasation event due to increased
abdominal pressure. Early realization of the main
extravasation is essential. Intraperitoneal extravasation
may be treated by vigorous diuresis; alternatively,
peritoneal drainage or even laparotomy is needed. When
a supracostal puncture is carried out, extravasation of
irrigant into the pleural cavity can happen. Because
intrarenal pressure is still low, extravasation into this
space is typically reduced when using the Amplatz-type
access sheath. The chest should be checked after PCNL
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procedures involving a supracostal puncture. The C-arm
and fluoroscopy are typically enough to check for
pneumothorax or hydrothorax, but a postoperative chest
radiograph may be taken if the surgeon has a high index of
suspicion for a thoracic complication. Aspiration might be
sufficient in the event of a pneumothorax or hydrothorax
due to the rarity of lung injury. A chest tube should be
inserted because the pneumothorax returns. Although
intraoperative diarrhea, hematochezia, or peritonitis are
indications of a potential colonic perforation, colonic
injury is an uncommon complication that is frequently
diagnosed on postoperative nephrostogram or CT
imaging. Since the injury is typically retroperitoneal,
peritonitis symptoms and signs are uncommon. If the
perforation is extraperitoneal, expectant management can
be applied, including the insertion of a double-J stent or
ureteral catheter to depressurize the system of collecting
and removing of the nephrostomy tube from its intrarenal
position to its intracolonic position to serve as a colostomy
tube. A nephrostogram or a retrograde pyelogram is
used to check for colon-kidney communication, and the
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colostomy tube is left in place for at least 7 days before
being taken away. A sharp and typically reversible decline
in the glomerular rate of filtration (GFR) is referred to
as acute kidney injury (AKI). BUN, creatinine, and other
metabolic waste products that the kidney ususlly excretes
are elevated as a result of this. Additionally, fluid retention
and volume overload may happen if urine output is also
decreased. A common clinical issue is AKI, formerly
known as ARF (1-3, 8-11). The 2012 KDIGO Clinical
Practice Guidelines for Acute Kidney Injury defined
AKI as one or more of three criteria (1). The first two
were an increase in serum creatinine of at least 0.3mg/
dL (26.5 micromole/L) over 48 hours and/or >1.5 times
the baseline value within the seven previous days (1).
The third criterion was a urine volume <0.5 mL/kg per
hour for six hours. In a 70kg-man, this could present a
urine volume as high as 210 mL in 6 hours, which, if kept,
would be 840 mL/day. Some healthy people would meet
this criterion if they had restricted fluid intake. Therefore,
we, the authors and reviewers of this article never accept
with making a realization of AKI based solely on the
urine volume. Other definitions and severity staging of
AKI have also been represented, as (AKI) is defined as
an increase in serum creatinine level equal to or greater
than 0.3mg / dL within 48 hours, an increase in creatinine
level greater than 1.5 times the baseline level over the past
week, or a decrease in urine volume equal or less than
0.5mg/kg per hour for 6 hours (11-13).

Reduced blood flow to the kidneys is the main factor in
the majority of cases of AKI, which typically affect people
who are already ill due to another medical condition. Low
blood volume following bleeding, excessive vomiting or
diarrhea, severe dehydration, the heart pumping less blood
than usual due to heart failure, liver failure, or sepsis, and
some medications that lower blood pressure or blood flow
to the kidneys, such as ACE inhibitors, some diuretics, or
NSAIDs, could be the cause of this reduced blood flow.
A problem with the kidney itself, such as inflammation of
the kidney's filters (glomerulonephritis), the blood vessels
(vasculitis), or other kidney structures, may also be the
source of AKI. This can be happened by a reaction to some
medications, infections, or the liquid dye used in some
types of X-rays. A tumor in the pelvis, such as an ovarian
or bladder tumor, or kidney stone may occasionally
cause an enlarged prostate if a blockage influencing
the kidneys' drainage occurs. One of the practical and
appropriate methods to evaluate kidney function is the
glomerular filtration rate (GFR). Serum creatinine level
is also a biomarker used to assess kidney function. It also
depends on the body's muscle mass and protein intake.
If kidney function decreases, serum creatinine levels
increase, followed by a reduced glomerular filtration rate
(13, 14). The two main reasons of AKI that take place in
the hospital are prerenal disease and ATN. Together, they
account for almost 65 to 75 percent of cases of AKI. The
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prerenal disease is taken from the following:

True volume depletion — Volume depletion may be
caused by gastrointestinal disease (vomiting, diarrhea,
bleeding), renal losses (diuretics, glucose osmotic
diuresis), skin or respiratory losses (insensible losses,
sweat, burns), and third space sequestration (crush
injury or skeletal fracture). Hypotension — dramatically
decreased blood pressure can result from shock
(hypovolemic, myocardial, or septic) and post-treatment
of severe hypertension. Edematous states — Heart
failure, cirrhosis, Nephrotic syndrome, decreased kidney
perfusion, decreased glomerular permeability, and
excessive diuresis is among the mechanisms that can lead
to AKI. Selective kidney ischemia — Bilateral renal artery
stenosis or unilateral stenosis in a solitary functioning
kidney is frequently made worse by treatment with
angiotensin-converting enzyme inhibitors, angiotensin II
receptor blockers, or direct renin inhibitors.

Causes of acute tubular necrosis: Kidney ischemia,
Bleeding, Surgery, Thrombosis, Severe Heart Ischemia,
Sepsis, and Nephrotoxins. The majority of the patients
were male, which shows that possibly men intake more
predisposing comestible factors for kidney stones, such as
consuming increased animal proteins and potassium. like
former investigations of The NHANES, nephrolithiasis
is more common in men than women (15-17). On the
contrary, recent studies show that due to changes in
women's lifestyles, the pattern of gender disparity is
changing (18, 19).

Different stone-making risk factors are being
discussed in previous studies, such as; climate changes,
particular lifestyles in different cultures, patterns of
physical activities, and obesity. Based on these sources,
the commonness of renal stones is higher in obese
patients in the current study. In addition, along with other
studies, most of our patients have been diagnosed with
renal stones in their 50th decade (20, 21). In consistency
with Atici Study, PCNL real-time bleeding may lead to
GFR reduction caused by renal subsequent ischemia,
leading to an imbalance of electrolytes such as sodium
and potassium; on the contrary, other studies showed
no changes in electrolytes in these patients (5, 22-25).
Same voice as studies by Mukherjee et al. and Yadav et
al., our results stated an increase in the serum levels of
creatinine after the surgery, especially during the first 48
hours post-operational period, which slowly went back to
the pre-operative mean value (22, 26-28). GFR declined
after 48 hours post-operation, but these changes as the
results of Wang et al. did not earn meaningful value (4).
We also observed that there were significant differences
in hematocrit, white blood cells, and hemoglobin levels
except for platelets after the surgery, contrary to the study
by Mohta et al. which showed no meaningful differences
after surgery (5). According to Chen et al., bleeding
during operation is the primary cause of early post-
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operation hemoglobin and hematocrit changes, consistent
with our study. Stable platelet concentration after the
surgery could be due to its longer half-life (6, 7). Although
some important limitations could have suggested future
studies, such as shorter follow-up intervals; anyway,
it clarifies alterations in the creatinine and GFR levels.
We recommend further evaluating variables in patients
harboring increased serum creatinine levels in a larger
sample size in forthcoming studies.

Conclusions

PCNL is an effective and safe method regarding renal
function to treat small renal stones with no meaningful
decrease in renal function.
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