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Abstract

Objective: To assess role of intra-operative parameters in order to predict acute kidney injury (AKI)
following laparoscopic abdominal & pelvic surgery.

Material & Methods: This single centred cohort study was conducted at surgical floor, Fatima Memorial
hospital, Lahore between May 2020 to May 2022.80 patients underwent laparoscopic abdominal or pelvic
surgery. Blood samples were taken for serum creatinine estimation before surgery, 8 hours, 24 hours and 72
hours after surgery. Urine output was measured 8 hours, 24 hours and 72 hours after surgery. Similarly,
operation time, insufflation time and blood loss pre-operatively were also calculated.

Results: Of the 80 patients, 23 (28.7%) developed AKI. The mean age, blood pressure, BMI, glomerular
filtration rate and type of surgical procedure was identical in both AKI &non-AKI groups. Operation time,
inflation time and blood loss were significantly higher in AKI group than non-AKI group (p<0.001).
Conclusion: AKI is a transient but common condition that can arise after any laparoscopic abdominal
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surgery. Operation time, inflation time and blood loss can predict AKI perioperatively.
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Introduction

S ince the advent of laparoscopy, abdominal surgery
has been revolutionized. Its merits include smaller
incision size, lesser pain postoperatively, early ambu-
lation with faster recovery and return to routine activities
and work.' For successful and effective laparoscopy,
creation of pneumoperitoneum is first and vital step
as better visualization and movement of laparoscopic
instruments peroperatively is not possible without it.
The commonly used gas to insufflate peritoneal cavity
is carbon dioxide (Co,). Certain physiological variations
have been reported while creating pneumoperitoneum,
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namely the renal functions.' Many authors have shown
conflicting reports while trying to establish relationship
between CO, induced pneumoperitoneum and renal
functional changes in animal models. Chiu and colleagues
used well hydrated pigs and reported a 60% reduction
inblood flow to kidney after 2 hours of CO, insufflation
which returned to normal after desufflation.” Kirsch
and associates showed in pigs that at a pressure of
15mmHg of pneumoperitoneum, Inferior vena cava
(IVC) blood flow decreases and resultantly decreasing
urine output and increasing serum creatinine.’ On the
contrary, Ali and Yavuz with associates showed that
renal perfusion is preserved even after a pneumoperi-
toneum greater than 15mmHg.** According to Kidney
Disease Improving Global Outcomes (KIDGO) criteria,
AKT s defined as increase in serum creatinine >0.3mg/dl
within 48 hours or urine volume < 0.5ml/kg/hour for
6 hours.’ Data in this context is Pakistan is almost nil.
No human study is available in Pakistani set up to vali-
date these findings for laparoscopic abdominal surgery.

Esculapio - Volume 19, Issue 04 2023 - www.esculapio.pk - 449



Material & Methods

After approval from IRB, this single centred cohort
study was conducted at Surgical floor, Fatima Memorial
hospital, Lahore between May 2020 to May 2022. Sample
size was 80. All patients above 18 years of age, with
ASA status between I to 111, who underwent laparoscopic
abdominopelvic surgery for > 2 hours were included in
the study, as this time period was long enough to affect
kidney physiology. Patients with pre-existing chronic
kidney disease and those on NSAID therapy were exclu-
ded from the study as they could affect post-operative
renal physiology. After taking informed consent, all
patients underwent laparoscopic abdominal or pelvic
surgery. Same anaesthetic agent with standard dose
was used in all patients. Pneumoperitoneum was kept
at 15 mmHg as a standard in all cases. Standard treat-
ment was offered to all the patients post-operatively
including IV fluids, IV antibiotics and analgesia. Blood
samples were taken for serum creatinine estimation
before surgery, 8 hours,24 hours and 72 hours after
surgery. Urine output was measured 8 hours, 24 hours
and 72 hours after surgery. Similarly, operation time,
insufflation time and blood loss peroperatively were
also calculated. All the data was recorded in structured
proforma. AKI was assessed by following KIDGO
criteria. Statistical analysis was performed on SPSS
version 21. Descriptive statistics were computed and
described as mean + SD. Categorical variables were
stated using frequency distribution. Paired samples
were subjected to t test. P value of less than 0.05 was
taken as significant.

Results

A total of 80 patients were included in the study who
underwent laparoscopic abdominal surgery. Out of these,
AKI was found in twenty-three patients postoperatively.
All the patients showed both rising serum creatinine
levels and falling urine output measurements postope-
ratively. No statistical difference was found between
AKI and non-AKI groups with regards to demographic
and clinical parameters of the patient as shown in table 1.
The serum creatinine and urine output both started to
be affected 8 hours after surgery. The serum creatinine
reached its peak 24 hours after surgery. However, it
started to decline and return to normal after 72 hours.
Similarly, urine output declined to a minimum 24 hours
after surgery but returned to normal after 72 hours of
surgery. These results are shown in Fig 1 & 2. Certain

intraoperative parameters were calculated and measured
retrospectively and then compared in both groups to
denote any one of them in diagnosing and predicting

Table 1: Patient demographic and clinical characteristics

Non-AKI

Characteristics Al(g:g;;)u p group Vall)ue
(N=57)

Age (in years) 43.65£6.56  41.98+8.77 0.413
Gender (M: F) 4:19 16:41 0.401
BMI (kg/m?) 29.61+6.87  28.26+5.96 0.365
Preoperative serum creatinine ~ 0.87+ 0.20 0.86+0.21 0.891
(mg/dL)
eGFR (ml/min/m?) 87.89+21.86 93.43+22.09 0.312

Pulse rate (beats/min) 80.87£7.47  76.19£7.45 0.481
Systolic blood pressurémmHg) 128.17+ 10.03 125.28+11.85 0.306

Diastolic blood pressufenmHg) 75.65+7.39  76.00+9.42 0.875
ASA status
I 8 35 0.301
II 9 17
I 6 5
Type of operation
Abdominal 11 32 0.747
pelvic 9 20
Abdominal-pelvic 3 5
2 p=0.0001
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Figure 1. Postoperative creatinine levels comparison
at different time intervals
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Table 2: Role of operativeparameters in predicting AKI

Non-AKI P
group value

Operation time(minutes) 191.52+ 51.86 132.63+17.27 0.0001
Insufflation time(minutes)1 65.22+ 37.67 116.93+16.55 0.0001
Blood loss (ml) 158.04+ 52.86 106.32+38.82 0.0001
Length of stay (days) 6.65+2.12 3.05+1.00 0.0001

Variable AKI group

Figure 2. Postoperative urine output comparison at
different time intervals

Discussion

In recent years, laparoscopic surgery has gained popu-
larity due to not only less operative stress response and
improved clinical outcomes like length of stay in hospital,
operation time, haemorrhage and analgesia requirement
post-operatively, as compared to open surgical proce-
dures.” Traditionally, 15mmHg was considered to be the
standard intra-abdominal pressure’. Such pressure may
disrupt biochemical and mechanical balance. The sys-
tems most affected by the raised intra-abdominal pressure
are cardiovascular, pulmonary and renal systems. This
fact has been proved by several published studies.”"
In healthy individuals, stress on these systems is well
tolerated as they have good cardiopulmonary reserves.
However, in an elderly or moribund patient with compro-
mised reserve, role of laparoscopy becomes restricted.
Since standardization of laparoscopy had been done,
problem arises regarding the optimum pneumoperito-
neum pressure maintenance. International guide lines
recommend the use of “the lowest intra-abdominal
pressure allowing adequate exposure of the operative
field rather than a routine pressure”". Recent studies
show that during laparoscopic abdominal operations,
better visualization and surgical manipulation is achie-
ved by maintaining an intra-abdominal pressure of
15mmHg or more but it has the potential to compromise
renal perfusion.”

Incidence of AKI in our study is 28.7% which is much
higher than data published earlier as Sharma et al. and
Abdullah et al. reported this incidence in bariatric pro-
cedures in the range of 2.3-2.9%."*"* It must be taken
into consideration that they did not include urine output
measurements in their study but we strictly followed
KIDGO criteria which allowed us broader AKI detection.
These previous studies also denote that patients having
different types of laparoscopic abdominal surgery affect
incidence of AKI. However, our results contradict this
finding as our findings are also concurred by Srisawat
et al. who found that different types of laparoscopic

abdominal surgical procedures have no association
with AKI". Our study showed that operation time, CO,
inflation time and blood loss has strong association with
AKI (Table 2). It must be noted that intra-abdominal
pressure was kept at a standard of 15 mmHg in all these
cases in both AKI and non-AKI groups. This fact corre-
lates with previous study in pigs showing that intra-
abdominal pressure higher than 20mmHg is associated
with renal hypofuntioning." In spite of the fact that an
intra-abdominal pressure of 15 mmHg has less effect
on AKI, it is strongly recommended for surgeons and
anaesthesiologists to prevent prolonged CO, inflation
by limiting its inflation time, thereby reducing risk of
AKI in peri-operative period. Operation time was found
to be significant in our study (p=0.0001). Shuto et al.
contradict our report stating no association between
operation time and AKI". However, other authors con-
curred with our findings that an operation time of more
than 210 minutes might increase of AKI from 0.8-4.4%".
We also found that peri-operative blood loss is also a
significant indicator of AKI (p=0.0001). This finding
is supported by Liu et al. who reported a strong indepen-
dent relationship between peri-operative bleeding and
AKI in patients undergoing cardiac bypass surgery' .
They also reported blood transfusion to be a contributory
factor in development of AKI and suggested to minimize
its use to avoid AKI post-operatively. None of our patients
needed blood transfusion, so this aspect of association
between blood transfusion and development of AKI
after laparoscopic abdominal surgery still remains to
be unclear.

Conclusion

AKI is a transient but common condition that can arise
after any laparoscopic abdominal surgery. Operation
time, inflation time and blood loss can predict AKI
perioperatively. Further studies with large randomized
controlled trial using novel biomarkers for kidney injury
isrequired to validate these findings.
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