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Introductıon and Objectıve
Acute renal failure (ARF) has a clinical presentation with 

declining renal function and glomerular filtration rate within 
hours-days. Although there are several differences in the 
definition; it can be described as an increase in the serum 
creatinine level; at a rate of at least 50% of the basal level or more 
than 0.5mg/dL [1]. According to “Kidney Disease Improving 
Global Guidelines (KDIGO) 2012” AKI is diagnosed if any one of 
the following three conditions are present:

a)	 Increase in the serum creatinine levels by 0.3mg/dL or 
over within 48 hours 

b)	 Known or estimated increase in the serum creatinine 
levels by ≥1.5 fold of the basal level within the last 7 days 

c)	 Micturation of < 0.5ml/kg/hr within the last 6 hours. 

Ischemic or nephrotoxic acute tubular necrosis (ATN) 
makes up of more than 90% of the renal ARF. Other than 
these, large vessels, glomerular microvessels and diseases of 
tubulointerstitium can also lead to renal ARF [2,3]. Ischemic 
ATN, contrary to prerenal azotemia, is not immediately cured 
upon the recovery of renal perfusion. In its severe form, renal 
hypoperfusion leads to bilateral renal cortical necrosis and 
irreversible renal insufficiency. Ischemic ATN often develops 
as a result of major surgical intervention, trauma, severe 
hypovolemia, sepsis and severe burns. Nephrotoxic ATN is linked  

 
to endogenous or exogenous toxins. Toxins cause intrarenal 
vasoconstriction, direct tubular toxicity and/or intratubular 
obstruction and thus lead to ARF [4]. Acute kidney injury (AKI) 
is one of the frequently encountered causes of morbidity and 
mortality in hospitals. The aim of this case presentation is to 
emphasize the importance of diagnosing AKI that can develop 
during the postoperative period of a major surgery and planning 
the appropriate treatment protocol.

Case Presentatıon
A 52-year-old male patient with no previous history of 

renal disease was scheduled for left-side nephrectomy with 
a diagnosis of renal collecting duct tumor. The patient had 
a history of smoking, with 20 packets/year. He was not on 
any continuous medication. Hb was 14gr/dL. There were no 
pathologies in other laboratory parameters. The patient’s BMI 
was 30kg/m2, Mallampati score was Class II and the patient 
was in ASA II risk level. Consultation with a pulmonologist 
was requested because of his smoking history. Respiratory 
function test was within normal levels. The patient was taken 
to surgery upon requesting sufficient blood. The patient was 
scheduled for laparoscopic left side nephrectomy. Operation 
lasted 8 hours. The patient underwent intraoperative ECG 
monitorization and invasive blood pressure monitorization and 
his perioperative average arterial pressure was maintained over 
60mmHg. Perioperative micturation was closely monitored, it 
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was maintained at or above 0.5ml/kg/hour. There was 500ml 
perioperative blood loss, the patient did not have intraoperative 
blood transfusion. Considering the major surgery and the weight 
of the patient, intraoperative fluid exigency was calculated 
and fluid requirement was met. At the end of the surgery, the 
patient woke up without any complications and firstly taken 
to recovery unit and then to surgical intensive care. At the 
postoperative 48th hour, the patient had oligoanuria and had 
respiratory failure. ATN and acute lung edema was suspected. 
Serum creatinine level was 7mg/dL and arterial blood gas had 
metabolic acidosis. Lung x-rays showed Kerley -B lines and 
stasis ralles were heard in both lungs. Right jugular hemodialysis 
catheter was placed and the patient was taken to emergency 
hemodialysis, 4 liters of ultrafiltration was performed. After 
hemodialysis (HD) the patient still had respiratory problems 
and thus non-invasive mechanical ventilation was performed. 
In the follow-up monitorization, serum creatinine levels did 
not decrease and the patient was taken to hemodialysis every 
other day. Renal Doppler USG revealed renal cortical necrosis. 
On his 7th day in the emergency care unit, the patient was 
transferred to nephrology unit. The patient was followed up for 
3 more days in the nephrology unit without any complications 
and was scheduled for arteriovenous-fistula surgery. After 
recommending controls in the nephrology outpatient clinic and 
hemodialysis every other day, the patient was discharged.

Discussion
Clinically, ATN can be analyzed in three phases: Initiation, 

maintenance, and recovery.

Initiation phase
It is the period where exposure to ischemic or toxic event 

and damage to parenchyma occur. This phase can last hours-
days and ATN can potentially be prevented in this phase. 

Maintenance phase
It is the phase where parenchyma damage settles and GFR 

is stabilized at 5-10ml/min. It usually lasts 1-2 weeks. In this 
phase, micturation level is at its lowest. Uremic complications 
mostly occur during the maintenance phase. 

Recovery phase
It is the phase of renal tissue repair and regeneration and renal 

function recovery. It lasts approximately 4 weeks. The initiation 
of recovery is understood when micturation progressively 
increases and serum creatinine levels start decreasing within a 
couple of days. Post-ATN diuresis is based on osmotic diuresis, 
which is related to the clearance of the accumulated water and 
salt and solutes. Sometimes, inappropriate and excess amounts of 
diuresis can be seen. At this phase, problems in fluid-electrolyte 
balance can be seen [5-7].

ARF treatment strategy depends on the etiology. Prerenal 
azotemia rapidly regresses upon the recovery of renal perfusion. 
Hemorrhage is replaced with erythrocyte suspension, and 

plasma loss (burn, pancreatitis) is replaced with isotonic fluids. 
Urinary and gastrointestinal losses are usually hypotonic. For 
this reason, the initial treatment should be with 0.45% NaCl [8].

In postrenal azotemia, the goal is to eliminate the obstruction 
(catheter, nephrostomy, stent). In 5% of patients, a syndrome, 
which causes temporary salt loss develops [9]. Renal -intrinsic- 
ARF treatment can be studied under four headings: precautions, 
specific treatments, treatment of complications and dialysis [10].

Precautions
Maintaining optimal cardiovascular function and 

intravascular volume are the most important actions. Diuretics, 
NSAID drugs, ACE inhibitors and other vasodilators should be 
used very carefully, especially in individuals with hypovolemic 
and renovascular disease [11].

Drug levels must be followed up in aminoglycoside and 
cyclosporine use. Diuretic stress and alkalinization of the 
urea are useful in urate, methotrexate nephropathy and 
rhabdomyolysis. N-acetyl cysteine can be preventive in 
radiocontrast nephrotoxicity and acetaminophen toxicity [12]. 

Specific treatments
While certain interventions that regulate hemodynamic 

status and decrease cellular damage were found useful in the 
experimental studies, their clinical benefits have not been 
shown [13].

Treatment of complications
The most important points in ARF treatment are the 

maintenance of fluid-electrolyte balance, improvement of 
acidosis, improvement of diet, and treatment of uremic signs 
and symptoms. Treatment approaches should be determined 
according to the characteristics of the patient [14].

Acute oliguric-intrinsic-renal ARF mortality is around 50% 
(15% in obstetric patients, 30% in toxin-associated ARFs, and 
60% in ARFs after trauma-major surgery). Presence of oliguria 
and creatinine levels higher than 3mg/dL at the time of diagnosis 
are indicators of poor prognosis. In elderly patients with multiple 
organ failure, mortality rate is high. With the failure of more than 
three organ systems in ARF, mortality is almost 100% [15]. The 
most common cause of mortality is the infection, followed by 
fluid-electrolyte imbalances. Death, as a direct complication of 
uremia, is rare (2.3%) [16]. Renal function is recovered in most 
patients. In 5% of the patients, however, it is irreversible. In our 
case, permanent renal injury was suspected and fistula surgery 
was planned, and the patient was admitted to hemodialysis 
program (HD) every other day. Approximately 15% of the cases 
proceed into terminal renal insufficiency. In 50% of the cases, 
subclinical functional defects remain [17].

Intermittent hemodialysis is the most frequently used renal 
replacement therapy in ARF. Hemodialysis treatment largely 
depends on the rate of nitrogenous waste formation and whether 
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fluid tolerance is good. HD treatment of 4 hours, 3 sessions per 
week provides sufficient replacement for oligoanuric patient. 
In patients with significant level of residual renal functions (as 
in non-oliguric patients), weekly number of HD sessions can be 
less. On the contrary, daily HD can be required for patients with 
severe hypercatabolism or cannot tolerate excessive fluid [18].

Conclusion
In conclusion, it should be kept in mind that in cases 

who underwent major surgery, ATN can develop during the 
postoperative period. Postoperative care after major surgery 
must be performed in the intensive care unit. Hourly follow up 
of micturation and hemorrhage, and close hemodynamic follow 
up must never be neglected. In the case of ARF, cooperation 
between the intensivist and the nephrologist may ensure that the 
patient recovers from the renal injury with minimum damage. In 
tertiary intensive care units, nephrologist must perform like an 
intensive care nephrologist and must not neglect his/her daily 
visit to the intensive care unit.
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