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ABSTRACT

Patients who undergo major orthopedic surgery are at risk of acute kidney injury (AKI) due to

: blood loss, electrolyte disorders, infection, and other co-morbidities. In this study, we aim to investigate
Received: 10 Sep 2022 : the frequency of AKl and its risk factors in patients undergoing major orthopedic surgery in Rasht, Iran.
Accepted: 18 Dec 2022 i [IFTEEEE This is an analytical cross-sectional study on 180 patients undergoing major orthopedic sur-
¢ gery. Those with a history of chronic kidney disease and dialysis were excluded.
[VETTLE The data including patients’ age, gender, drug history, history of underlying diseases, duration
of surgery, mean arterial pressure during and after surgery, and use of inotrope during and after surgery,
and creatinine level before and after the surgery.
[HTE The mean age of patients was 47.3+22.8 years. The incidence of AKl was 11.11%. The use of
some drugs, duration of surgery, MAP, and inotrope use had no significant relationship. The occurrence
of AKI had a significant relationship with the history of heart disease, diabetes, and kidney disease. Mul-
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Keywords: tiple linear regression analysis results showed that with the increase of one unit in preoperative creati-
Acute kidney injury, nine level, the postoperative creatinine level increased by 0.3.

Orthopedic surgery, ¢ [ETEERY The incidence of AKI after major orthopedic surgery in Rasht city is relatively high. Careful
Creatinine, Risk monitoring of kidney function before, during, and after major orthopedic surgery is important; it can
factor, Anesthesia © prevent the occurrence of postoperative AKI.
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Extended Abstract

Introduction

cute kidney injury (AKI) refers to a sud-
den loss of kidney function with the in-
crease of serum creatinine level (a marker
of kidney function) and reduction of uri-
nary output or oliguria (a marker of urine
production) and lasts 7 days [1]. The risk factors of AKI
include age, history of kidney disease, left ventricular
ejection fraction <35%, cardiac index <1.7 L/min/m?, hy-
pertension, peripheral vascular disease, diabetes mellitus,
emergency surgery, and type of surgery [12, 13]. Since
orthopedic surgeries have increased in recent years and
due to the effect of these surgeries on the occurrence of
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AKI, we aim to determine the frequency and risk factors
of AKI in patients undergoing major orthopedic surgery.

Methods

In this analytical cross-sectional study, 180 patients
undergoing major orthopedic surgery in Rasht, Iran par-
ticipated. The sample size was determined based on the
study of Hennrikus et al. [16] considering the frequency
of AKI in orthopedic surgeries. Patients were examined in
terms of the frequency of AKI (sudden renal failure with
at least one of the following characteristics: an increase of
at least 0.3 mg/dL in serum creatinine level, 50% increase
in serum creatinine level compared to the baseline level
within 8-24 hours, urinary output <0.5 cc/kg/h for more
than 6 hours) after surgery and related risk factors were

Table 1. Comparison of demographic-clinical factors in two groups of with and without AKI after major orthopedic surgery

Mean+SD/No. (%)

Variables With AKI Without AKI Total P
(n=20) (n=160) (n=180)
Age 58.3+22.7 46122.5 47.3+22.8 0.022°
Male 14(70) 117(73.1) 131(72.8)
Gender 0.767°
Female 6(30) 43(26.9) 49(27.2)

NSAIDs 6(30) 31(19.4) 37(20.6) 0.255™
AB 0(0) 10(6.3) 10(5,6) 0.605™"
ACEls 3(15) 13(8.1) 16(8.9) 0.394"
ARBs 6(30) 36(22.5) 42(23.3) 0.574™

HTN 9(45) 49(30.6) 58(32.3 0.195'
Heart disease 8(40) 31(19.4) (27.1)39 0.045™
DM 9(45) 24(15) 33(18.3) 0.003™
Kidney disease 11(55) 17(10.6) 28(15) 0.001™
Inotropes 4(20) 19(11.9) 23(12.8) 0.294*
MAP 88.8+6.9 88.318.2 88.4+8 0.670"
Duration of surgery 2.1+0.9 2.3+1.1 2.3+1.1 0.417"
Preoperative Cr 0.8+0.3 1.0+0.3 0.9+0.3 0.143"
Postoperative Cr 1.6+1.1 0.9+0.2 1.0+0.5 0.001"

Cr change 1.1+0.7 0.2+-0.1 0.5+0.0 0.00
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*Chi-square test; “Fisher’s exact test; 'Mann—Whitney U test; Cr: creatinine, HTN: hypertension, DM: diabetic mellitus, MAP:
mean arterial pressure, AB: antibiotic

Ashraf A, et al. Acute Kidney Injury Following Surgery. J Guil Uni Med Sci. 2023; 32(1):54-65



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

Journal of

Guilan University of Medical Sciences

investigated. Major orthopedic surgery refers to a surgery
that takes more than one hour or the patient loses about
500 cc of blood. Patients who had a history of chronic
kidney disease, abnormal creatinine level before surgery
(>1.5), dialysis, or incomplete medical records were ex-
cluded from the study. For sampling, gradual sampling
method was used.

Results

Of 180 patients, 131 (72.8%) were male. Twenty pa-
tients (11.11%) had AKI after major orthopedic surgery, of
whom 14 (70%) were male. Table 1 shows the results of
comparing demographic/clinical factors in two groups of
with and without AKI after major orthopedic surgery. The
use of non-steroidal anti-inflammatory drugs (NSAIDs),
antibiotics, angiotensin-converting enzyme inhibitors
(ACEIs), and angiotensin receptor blockers (ARBs) had
no significant relationship with the occurrence of AKI
(P>0.05). Regarding the underlying diseases, the results
showed the significant relationship of the history of heart
disease, diabetes, and kidney disease with AKI. However,
no significant relationship between high blood pressure
and AKI was reported (P=0.195). According to the results
of linear regression analysis, the creatinine level before
surgery had a significant relationship with the creatinine
level after surgery, such that with the increase of one unit
in preoperative creatinine level, the postoperative creati-
nine level increased by 0.3 (B=0.29, P=0.024).

Discussion

The AKI is associated with a decrease in glomerular
filtration rate and can lead to chronic kidney disease or
end-stage renal disease. Its prevalence is increasing rap-
idly and it has a long-term impact on health. The treat-
ment costs of this injury are very high which imposes a
heavy burden on the healthcare system [17]. According to
the results of this study, the incidence of AKI after major
orthopedic surgeries in Rasht city was 11.11%. In a study
conducted by Jin Lee et al. in 2021, on the risk factors of
AKI after hip and knee joint replacement surgeries, 3.7%
of 351 patients had AKI [14]. In other studies [18, 19],
the prevalence of AKI after orthopedic surgery was in
the ranges of 0.55-1.8%. The reported incidence of AKI
in these studies was lower than in our study. The higher
rate of AKI in our study is probably because we used the
AKI network (AKIN) criteria to diagnose AKI, which has
a higher sensitivity than other systems; this criteria was
used before the appearance of clinical symptoms of AKI.
Farrow et al. [23] in 2022 investigated the prevalence of
AKI in patients who underwent lower limb arthroplasty.
They reported that three factors of diabetes, chronic kid-

ney disease and male gender had a significant relation-
ship with AKI. In our study, AKI incidence had also a
significant relationship with diabetes. The incidence AKI
after major orthopedic surgeries was higher in our study
compared to that in previous studies. In this study, pre-
operative creatinine level, old age, diabetes, and kidney
disease had a significant relationship with the incidence
of AKI after surgery. Tt is possible to prevent the occur-
rence of postoperative AKI by paying attention to these
risk factors and more careful monitoring of patients at risk
before, during and after major orthopedic surgery.
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1. MAP=(SBP+2DBP)/3

4. Angiotensin receptor blocker (ARB)

5. Angiotensin-converting-enzyme inhibitor (ACEI)
6. Antibiotics (AB)

7. Non-steroidal anti-inflammatory drugs (NSAIDs)
8. Mean arterial pressures (MAP)

9. Systolic blood pressure (SBP)

10. Diastolic blood pressure (DBP)
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1. Acute kidney injury (AKI)
2. End stage
3. Chronic kidney disease (CKD)
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12. Mann—-Whitney U test
13. Chi Square
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15. End Stage Renal Disease (ESRD)
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18. Coronary Artery Bypass Graft (CABG)
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16. Acute kidney injury network (AKIN)
17. Coronary Care Unit (CCU)
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