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Abstract:

Background: Laparoscopic Cholecystectomy is one of the most common elective surgical procedures and is a minimally
invasive surgical Procedure for patients with gallbladder diseases.

Obijectives: This study aimed to evaluate the effect of laparoscopic cholecystectomy time and duration of surgery on Renal
function Tests among patients undergoing the surgery in Ali Ibn Abi Taleb Hospital in Zahedan (South east of Iran).

Methods: Following a quasi-experimental design, 21 cases scheduled for laparoscopic cholecystectomy for whatever
reasons at Ali Ibn Abi Taleb Hospital in Zahedan (Iran) selected. To study the serum levels of Renal function Tests, blood
samples were collected in third stages, i.e., before the surgery (time point 1), 30 minutes after pumping the carbon dioxide
gas into the abdomen (time point 2), and 30 minutes after removing the last port from the abdomen (time point 3). Data
were analyzed using repeated measures. Time of surgery measured from starting induction of anesthesia for first step and
second step from pumping the carbon dioxide gas into the abdomen. Finishing time is third step and gas exit from abdomen
and forth step is extubation of patient.

Results: According to the findings, laparoscopic cholecystectomy surgery only had a significant effect on the BUN at the
99% confidence level. Also, BUN was increased and significantly differed at time points 2 (30 minutes after pumping) and
3 (30 minutes after removing the port) compared to time point 1 (30 minutes before the surgery).

Conclusions: Generally, it can be argued that despite observing some variations in the BUN test during the laparoscopic
surgery, the Cr level did not change. Hence, it can be considered as a safe surgical intervention for renal functions. Time
and duration of surgery cannot effect on renal function tests.

keywords: laparoscopic cholecystectomy; renal function tests; laparoscopy; time
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Introduction

The prevalence of gallstones has significantly increased, such that only in
the US about one million cases are diagnosed each year [1]. This disease
imposes a significant therapeutic-economic burden on the healthcare
systems, even in western countries, to the extent that between 10% - 20%
of people in the European and American societies are suffering from
gallstones [2, 3] and refer to hospital emergency rooms with acute
abdominal pains [4]. In most cases, gallstones symptoms are not
significant. As about 25% - 50% of those suffering from gallstone develop
several complications, it is necessary to remove their gallbladder [5] using
surgical techniques such as laparoscopic cholecystectomy, which is
highly common. Laparoscopic cholecystectomy is one of the most
common abdominal surgeries and the standard treatment for gallstones
and cholecystitis [6]. In addition, it is a noninvasive technique [7]
intended to reduce the potential damages of the disease [8]. Apart from
several advantages, laparoscopic cholecystectomy is associated with
better homeostasis compared to open surgeries [9]. Due to several
reasons, including the need for a small incision, low pain, short duration
of hospitalization, early recovery, early start of eating food, and, in
general, the quick return to daily activities, the laparoscopic
cholecystectomy is the preferred option to treat most of the cases who
suffer from the gallbladder [10, 11]. According to the currently available
evidence, about 0.04 of cases who underwent the laparoscopic
cholecystectomy develop complications [12] such as bile duct injury,
acute biliary tract obstruction extrahepatic biliary duct rupture, falling
gallstones into the abdominal cavity, and the subsequent formation of an
abscess. Moreover, it also may cause some intraoperative complications,
such as hemodynamic changes during blowing the gas into the
peritoneum, including cardiac output, increased systemic vascular
resistance, hypertension, heart rate changes, and reduced respiratory
capacity [13]. In addition, it may cause some changes in the body, such
as changes in acid-base, pulmonary status, cardiovascular system, and
hemodynamic. There are reported that attributed changes in the liver
function to impaired portal vein flow, decreased venous flow, and
variations in intracranial pressure [14]. A dysfunction in the blood flow
to the liver not only may result in liver dysfunction but also can disrupt
the production of proteins made in hepatocytes, including coagulation
factors (PT, PTT, and INR) [15]. Some empirical evidence reported PT
and PTT levels following laparoscopic cholecystectomy [15, 16];
however, the evidence are still inconclusive over changes in the INR
factor [16]. But Laparoscopy induced AKI is related with both hormonal
stimuli for renal vasoconstriction and increased intra-abdominal pressure,
causing hypoxemia and tubular renal injury. In conclusion, very few cases
of laparoscopy induced AKI in young patients with no previous renal
disease have been reported. Surgeons must consider this complication in
the differential diagnosis of postoperative AKI [17]. As old patients are
more prone to have pre-existing renal dysfunction, these patients are at
increased risk of renal complications associated with laparoscopic
surgery. In addition, living kidney donors are commonly operated via a
laparoscopic approach. The effects of laparoscopy on renal
hemodynamics and their potential consequences on kidney function
should therefore be acknowledged by nephrologists [18].

This study did to show Laparoscopic Cholecystectomy is safe for kidneys
yet.
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3. Methods

3.1. Research Design:
The current study was carried out following a quasiexperimental design
and using a convenience sampling method (for screening).

3.2. Statistical Society and Participants:

The statistical society of the present study included those scheduled for
laparoscopic cholecystectomy, for whatever reasons, at Ali ibn Abi Taleb
Hospital in Zahedan. A total of 21 cases were recruited.

3.3. Inclusion and Exclusion Criteria:

The inclusion criteria, which were determined based on previous studies,
were as follows: all patients with symptomatic gallstones who based on
ultrasonography findings had stones in their gallbladder, being aged 18 to
75 years, a maximum body mass index (BMI) of 40, normal levels of
BUN and Cr markers, and being ready to undergo the surgery[13]. The
exclusion criteria were patients’ intolerance to general anesthesia, having
irrevocable coagulation disorders, suffering from metastatic lesions, and
those whose surgery was changed from laparoscopic to open surgery
during the surgery [19].

3.4, Experimental Design:

The present study was carried out in a way that, before the surgery, a
venous catheter was considered for the patients, and their anesthesia was
initiated with a dose of propofol (2 - 3 mg/kg) and fentanyl (0.5 g/kg) in
the first 5 minutes, and it continued with 200 - 250 _g/dL of propofolper
minute. Then, the orotracheal intubation was performed. During the
surgery, their applicable ringer’s solution was 20 cc/kg. The surgery was
conducted using the four-port technique, i.e., a 10-mm umbilical port,
which was the first port that entered the abdomen with the aid of a port
needle after pumping the gas into the abdomen, a 10- mm xiphoid port, a
5-mm mid-clavicular port at the Murphy point, and a5-mmmid-clavicular
port in the adjacency of umbilicus. During the surgery, the intra-
abdominal pressure was maintained by a maximum of 15 mmHg of
carbon dioxide, and the patients were under continuous cardiac and
Capnography monitoring. The patients’ blood samples were collected at
three different time points, i.e., before the surgery (time point 1), 30
minutes after pumping the carbon dioxide gas into the abdomen (time
point 2), and 30 minutes after removing the last port from the abdomen
(time point 3). The blood samples taken in these time points were
examined concerning daily BUN, Cr serum levels and then were
transferred to a laboratory under a cold chain for further investigations
[14]. It should be noted that the current study was carried out without a
sexual preference (women), and steps mentioned in the anesthesia service
reviews and the protocol of the American Society of Anesthesiologists
were followed; hence, no preoperative preventive measure was taken.
Furthermore, there were no indications for the Intraoperative injection of
low-molecular-weight heparin (LMWH) and antibiotics. Time of surgery
measured from starting induction of anesthesia for first step and second
step from pumping the carbon dioxide gas into the abdomen. Finishing
time is third step and gas exit from abdomen and forth step is extubation
of patient.

3.5. Statistical Analysis:
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Data analysis was performed using SPSS Ver.22 by repeated measures
and Bonferroni follow-up test.

Results:

0.2
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Before examining the research hypotheses, The Kolmogorov-Smirnov
test was applied to test for a normal distribution, which indicated the
normality of all variables, as the significance values of the normality tests
were greater than 0.05. In addition, the assumption of equal variances was
examined for each variable by Levene’s test, which resulted in significant
levels for all investigated variables. Hence, the assumption of equal
variances was observed.
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Figure 1: Time- Changes of BUN and Cr on SD (p<0/01).
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Figure 2: Changes of BUN and Cr on Mean (p<0/01).

It shows that BUN can be affected by laparoscopic surgery and it is
significant.

It shows that Cr can be affected by laparoscopic surgery but it is not
significant.

Timing:
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First time to second, third and fourth time relationship was measured. The
mean time between one and four is 98 minutes and mean between two

and three is 81 minutes. Mean time between one, two, three and four
measured and this time compare with Renal function tests.

First time: Start anesthesia
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Second time: start gas insufflation Forth time: extubation of patient

Third time: exit the gas
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It shows it is not correlation between duration of a surgery from beginning to finishing on renal function tests.
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It shows it is not correlation between duration of a surgery from beginning to finishing on BUN.
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Figure 5: Changes Cr in time on Mean (minutes) (p<0/01).

It shows it is not correlation between duration of a surgery from beginning
to finishing on Cr.

Time and duration of surgery cannot effect on renal function tests.
Discussion:

This study demonstrated that the Laparoscopic cholecystectomy surgery
was only effective in changing (i.e., increasing) the BUN and did not have
any significant effects on Cr. Bun changes can be affected by low protein
diet, dehydration before or during surgery. Pneumoperitoneum during
laparoscopy results in transient Oliguria and decreased glomerular
filtration and renal blood flow. The presence of oliguria and elevated
serum creatinine is suggestive of acute renal injury. Serum cystatin C has
been described as a new marker for the detection of this type of injury. In
this study, our aim was to compare the glomerular filtration rate estimated
using cystatin C levels with the rate estimated using serum creatinine in
patients with normal renal function who were undergoing laparoscopic
surgery. [20] Thus, except for the impacts of Pneumoperitoneum on portal
vein flow due to liver functions and their related in inflammatory
responses, some intervening factors, such as age, BMI, surgery duration,
and surgical injuries, affect (either directly or indirectly) can change the
BUN. Accordingly, patients with risk factors such as senescence, obesity,
or a long wait for laparoscopic surgery, are likely to have significant
coagulation activations. They are considered a high risk group who are
prone to the development of deep vein thrombosis following the surgery,
which certainly causes a kind of Thromboprophylaxis. In this regard,
laparoscopic surgery activates the coagulation and Bronchiolitis pathways
and changes the height of the bTG and coagulation tests. It is necessary
to mention some limitations and biases of our study. Firstly, not having
the opportunity to assess the functions of the pancreas and other organs in
the abdomen during the surgery, due to its high cost. Secondly, not having
the chance to examine the functions of the organsafter the surgery to
evaluate postoperative changes. Thirdly, all participants of the present
study were females who none of them was admitted to public hospitals.
But sometimes Laparoscopy induced AKI is related with both hormonal
stimuli for renal vasoconstriction and increased intra-abdominal pressure,
causing hypoxemia and tubular renal injury. In conclusion, very few cases
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of laparoscopy induced AKI in young patients with no previous renal
disease have been reported. Surgeons must consider this complication in
the differential diagnosis of postoperative AKI [19]. As old patients are
more prone to have pre-existing renal dysfunction, these patients are at
increased risk of renal complications associated with laparoscopic
surgery. In addition, living kidney donors are commonly operated via a
laparoscopic approach. The effects of laparoscopy on renal hemodynamic
and their potential consequences on kidney function should therefore be
acknowledged by nephrologists.[18]. As in Previous researches
Laparoscopic cholecystectomy have no effects on coagulation and Liver
function tests [21]. Time and duration of surgery cannot effect on renal
function tests. It Shows nowadays this way is Safe and useful but more
researches is needed [22]. Opioid-free anesthesia as a part of multimodal
analgesia and a new anesthesiology technique is a safe procedure, where
opioid-related negative effects in patients undergoing elective
laparoscopic cholecystectomy are avoided [23]. Residents' operative time
improves as experience with LC increases. These improvements become
more profound after adjusting for the seniority of the Teaching assistant
[24]. The mean length of hospital stay after surgery was significantly
longer in patients operated by residents [25]. Laparoscopic
cholecystectomy with the participation of residents is safe, even in their
first years of training. There is an additional cost of about 10% in the
treatment of patient operated with the participation of first-year residents.
There was no significant difference in the cost of the group operated by
second-year residents [26]. Resident involvement in LC with different
degrees of complexity did not affect postoperative outcomes. The
participation of a resident as operating surgeon is not an independent risk
factor and may be considered ethical, safe, and reliable whenever
implemented in the background of a residency-training program with
continuous supervision and national accreditation. The sum of other
procedures not related to a LC should be taken as a risk factor of morbidity
[27]. Study demonstrates that in selected patients, senior residents can
safely perform LC when supervised by senior staff surgeons [28].
Significant variation exists between documentation between resident and
attending cholecystectomy consents, with residents including more
complications than attendings on their consent forms. These data suggest
that experience alone does not predict content of written consents,
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particularly for common ambulatory procedures. Education regarding the
purpose of informed consent and what should be included in one may lead
to a reduction in variability between providers [29]. Surgeon's
demographics, personal experiences, and specialty appear to significantly
influence their teaching styles and the educational experience residents
receive regarding informed consent [30].

Conclusion:

LC is safe in children and, although most complications are minor, almost
1/5 complications require interventions, mostly due to bleeding and
biliary tree complications. Mortality has not been reported in pediatric LC
(31). The evolution of cholecystolithiasis in the pediatric population can
present serious complications, emphasizing the need to avoid temporizing
cholecystolithiasis in children and adolescents because laparoscopic
cholecystectomy in this group is safe, with low complication rates (32).

Variations of the hemocoagulative parameters in patients undergoing
laparoscopy are still a matter of study (33).
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