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PERITON KARSINOMATOZU OLAN BiR HASTADA ATIiPiK TEK BOBREK

TUTULUMLU KONTRAST NEFROPATISi: OLGU SUNUMU

Hac1t Mehmet CALISKAN

Kirsehir Ahi Evran University, Faculty of Medicine, Department of Emergency Medicine, 40100
Merkez, Kirsehir

ORCID: 0000-0001-7370-420X

Omer JARADAT

Kirsehir Training and Research Hospital, Emergency Medicine Clinic, 40100 Merkez, Kirsehir
ORCID: 0000-0002-6177-710X

OZET

Kontrast kaynakli nefropati (KKN), kontrast iliskili akut bobrek hasar1 (KIABH) olarak da bilinir
ve iyotlu kontrast maddenin intravaskiiler uygulanmasini takiben 48-72 saat i¢inde bobrek
fonksiyonlarinda geri doniisiimlii bir bozulma ile karakterize Onemli bir iyatrojenik
komplikasyondur. Onleyici stratejilerdeki ilerlemelere ragmen, KKN &zellikle yash hastalar,
kronik bobrek hastaligi, diyabet veya hipovolemi gibi yiiksek riskli popiilasyonlarda hastane
kaynakli akut bobrek hasarinin énemli bir nedenidir. Bu olgu sunumu, belirgin bazal bobrek
bozuklugu ile geleneksel olarak iliskilendirilmeyen periton karsinomatozu olan 68 yasindaki bir
kadin hastada KKN'nin tanisal zorluklarmi ve klinik etkilerini vurgulamaktadir. Hasta, kanser
takibi i¢in kontrastli abdominal BT taramasindan {i¢ glin sonra aniiri, karin agrist ve hiponatremi
(116 mmol/L) ile bagvurdu. Ilk laboratuvar bulgularinda yiiksek iire (45 mg/dL) ve potasyum (5.2
mmol/L) saptanirken, bazal kreatinin normaldi (1.1 mg/dL). Sonrasinda yapilan kontrastsiz BT'de
sadece sag bobrekte kontrast birikimi gozlendi; bu bulgu, tipik KKN sunumlarinda aligiimadik bir
ozelliktir. Perkiitan nefrostomi ve yogun bakim dahil agresif tedaviye ragmen hasta, refrakter
hiponatremi ve ilerleyen akut bobrek hasar1 gelistirdi ve hastaneye yatisinin 11. giinlinde
kaybedildi. Bu olgu, malignite ile iligkili kronik inflamasyon, endotel disfonksiyonu ve subklinik
hipovolemi gibi faktorlerin kontrast kaynakli bobrek hasarimi siddetlendirdigi onkolojik hastalarda
KKN'nin ¢ok faktdrlii dogasini ortaya koymaktadir. Ozellikle, konvansiyonel 48 saatlik pencereyi
asan akut bobrek hasariin gecikmis baslangici ve siddetli hiponatremi varligi, tiimor biyolojisi ile
kontrast toksisitesi arasindaki benzersiz patofizyolojik etkilesimlere isaret etmektedir. Rapor,
kakektik veya yaslh hastalarda risk degerlendirmesi i¢in yalnizca bazal kreatinine glivenmenin
sinirlamalarini vurgulamakta ve sistatin C gibi alternatif biyobelirteclerin kullanimini ve kapsamli
frailty degerlendirmelerini savunmaktadir. Ayrica, yiiksek riskli popiilasyonlarda tekrarlanan

kontrast maruziyetinin tehlikelerini ve hidrasyon ile kontrast minimizasyonu igeren profilaktik
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protokollere daha siki uyum gerekliligini 6ne ¢ikarmaktadir. Bu bulgular, kanser hastalarina
kontrast madde uygulanirken artan klinik dikkat ve multidisipliner koordinasyonun yani sira, bu
savunmasiz popiilasyonda sonuglari iyilestirmek i¢cin maligniteye 6zgii KKN mekanizmalarinin
arastirilmasi ihtiyacini ortaya koymaktadir.

Anahtar Kelimeler: Kontrast kaynakli nefropati, Akut bobrek hasari, Onkolojik hastalar

ATYPICAL UNILATERAL CONTRAST-INDUCED NEPHROPATHY IN A PATIENT
WITH PERITONEAL CARCINOMATOSIS: A CASE REPORT

ABSTRACT

Contrast-induced nephropathy (CIN), also known as contrast-associated acute kidney injury (CA-
AKJI), is a significant iatrogenic complication characterized by a reversible decline in renal function
within 48-72 hours following intravascular administration of iodinated contrast media. Despite
advances in preventive strategies, CIN remains a major cause of hospital-acquired acute Kidney
injury, particularly in high-risk populations such as elderly patients, those with chronic kidney
disease, diabetes, or hypovolemia. This case report highlights the diagnostic challenges and clinical
implications of CIN in a 68-year-old female with peritoneal carcinomatosis, a condition not
traditionally associated with overt baseline renal impairment. The patient presented with anuria,
abdominal pain, and hyponatremia (116 mmol/L) three days after undergoing a contrast-enhanced
abdominal CT scan for cancer surveillance. Initial laboratory findings revealed elevated urea (45
mg/dL) and potassium (5.2 mmol/L), while baseline creatinine was normal (1.1 mg/dL). A
subsequent non-contrast CT demonstrated contrast accumulation in the right kidney only, an
unusual feature in typical CIN presentations. Despite aggressive management, including
percutaneous nephrostomy and intensive care, the patient developed refractory hyponatremia and
progressive AKI, leading to death on day 11 of hospitalization. This case underscores the
multifactorial nature of CIN in oncologic patients, where malignancy-related factors such as
chronic inflammation, endothelial dysfunction, and subclinical hypovolemia exacerbate contrast-
induced renal injury. Notably, the delayed onset of AKI beyond the conventional 48-hour window
and the presence of severe hyponatremia suggest unique pathophysiological interactions between
tumor biology and contrast toxicity. The report emphasizes the limitations of relying solely on
baseline creatinine for risk assessment in cachectic or elderly patients, advocating for alternative

biomarkers such as cystatin C and comprehensive frailty evaluations. Furthermore, it highlights
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the dangers of repeated contrast exposure in high-risk populations and the need for stricter
adherence to prophylactic protocols, including hydration and contrast minimization. These findings
call for heightened clinical vigilance and multidisciplinary coordination when administering
contrast media to cancer patients, as well as further research into malignancy-specific mechanisms
of CIN to improve outcomes in this vulnerable population.

Keywords: Contrast-induced nephropathy, Acute kidney injury, Oncologic patients

1. INTRODUCTION

Contrast-induced nephropathy (CIN), also termed contrast-associated acute kidney injury (CA-
AKI), is defined as a reversible decline in renal function occurring within 48—72 hours following
intravascular administration of iodinated contrast media (Mehran & Nikolsky, 2006). The
condition is diagnosed when serum creatinine rises by >0.5 mg/dL or >25% from baseline, with
alternative causes excluded (KDIGO, 2012). CIN remains a significant iatrogenic complication,
accounting for 10-15% of hospital-acquired acute kidney injury (AKI) cases (Nash, Hafeez, &
Hou, 2002). Its incidence varies widely depending on patient risk factors, including pre-existing
chronic kidney disease (CKD), diabetes mellitus, advanced age, and hypovolemia (McCullough et
al., 1997). In high-risk populations, such as those with an estimated glomerular filtration rate
(eGFR) <30 mL/min/1.73 m?, incidence rates exceed 30% (Rudnick et al., 2008).

The pathophysiology of CIN involves renal vasoconstriction, oxidative stress, and direct tubular
toxicity from contrast media, exacerbated by reduced renal perfusion (Heyman et al., 2010).
Prophylactic strategies, such as hydration protocols and limiting contrast volume, are cornerstone
interventions to mitigate risk (Subramaniam et al., 2016). Despite advances, CIN remains
associated with prolonged hospitalization, accelerated progression to CKD, and increased mortality
(James et al., 2013). This case report describes a patient with peritoneal carcinomatosis who
developed fatal AKI following contrast exposure, underscoring the complexities of CIN in
oncologic populations and the importance of risk stratification even in patients without overt
baseline renal impairment.

2. MATERIAL AND METHODS

A 68-year-old female patient presented to the emergency department with complaints of anuria and
abdominal pain. The patient had a documented history of peritoneal carcinomatosis, for which she
was under multidisciplinary follow-up. There was no history of anticoagulant or antiplatelet

medication use, nor any recent trauma. Her Glasgow Coma Scale score was 15. Vital signs included
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a blood pressure of 110/70 mmHg, oxygen saturation of 98%, heart rate of 84 beats/min, and body
temperature of 36.4°C. Physical examination revealed a non-tender abdomen without guarding or
rebound tenderness. Right flank pain was reported, with positive costovertebral angle tenderness.
Other systemic examinations were unremarkable.

Laboratory findings demonstrated elevated urea (45 mg/dL), potassium (5.2 mmol/L), and CRP
(11.9 mg/L), with hyponatremia (116 mmol/L), hemoglobin of 9 g/dL, and normal creatinine (1.1
mg/dL). Blood gas analysis, liver function tests, and other parameters were within normal limits.
A non-contrast abdominal computed tomography (CT) scan was performed to evaluate acute
kidney injury (AKI) and exclude additional pathologies. Imaging revealed increased density in the
right kidney and hyperdensity within the right ureter (Figure 1), radiologically interpreted as renal
hemorrhage.

Figure 1. Hyperdensity in the right kidney and ureter

Further history-taking confirmed no recent anticoagulant/antiplatelet use or trauma. It was noted
that a contrast-enhanced abdominal CT had been performed three days prior at an external facility

for peritoneal carcinomatosis surveillance. Following urology consultation, a percutaneous
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nephrostomy catheter was placed, no bleeding was detected. The patient was diagnosed with CIN
and admitted to the internal medicine service for the management of CIN and hyponatremia.
During hospitalization, the patient developed refractory hyponatremia and progressive AKI, with
poor response to treatment due to diminished physiological reserve. On day 9 of admission, she
was transferred to the internal medicine intensive care unit (ICU). Despite optimal medical care,
the patient expired on day 11.

3. RESULTS AND DISCUSSION

CIN arises from a combination of hemodynamic and cytotoxic insults. lodinated contrast media
induces renal medullary hypoxia via vasoconstriction of the vasa recta and disrupts tubular
epithelial cells through reactive oxygen species (Andreucci et al., 2014). Patients with reduced
renal perfusion—due to dehydration, heart failure, or malignancy-related cachexia—are
particularly vulnerable (Tumlin et al., 2006). The Mehran risk score, incorporating variables such
as hypotension and anemia, aids in predicting CIN risk (Mehran et al., 2004).

In this case, the patient's peritoneal carcinomatosis likely contributed to subclinical hypovolemia
and chronic inflammation, exacerbating contrast-induced injury (Porta et al., 2015). Despite normal
baseline creatinine, her advanced age and malignancy-related frailty signaled diminished renal
reserve, a critical factor often overlooked in CIN risk assessment (Chronopoulos, Cruz, & Ronco,
2010).

Oncologic patients frequently require contrast imaging for disease monitoring, yet their
susceptibility to CIN is underrecognized. Malignancies are associated with chronic inflammation,
endothelial dysfunction, and electrolyte imbalances, all of which potentiate contrast toxicity
(Rosner & Perazella, 2017). Hyponatremia, as seen in this patient, independently predicts AKI
severity and mortality in CIN (Waikar, Mount, & Curhan, 2009).

Notably, this patient underwent two CT scans within 72 hours: a contrast-enhanced study followed
by a non-contrast scan. Cumulative contrast exposure, even at moderate doses, amplifies
nephrotoxic risk (Heinrich et al.,, 2009). Current guidelines discourage repeated contrast
administration within 48 hours for high-risk patients, yet adherence remains inconsistent in
oncology (van der Molen et al., 2018).

Unilateral involvement may suggest pre-existing asymmetrical renal vulnerability. The right
kidney’s hyperdensity and hemorrhage could reflect localized vascular injury exacerbated by

contrast-induced oxidative stress (Hardiek et al., 2001). Alternatively, peritoneal carcinomatosis
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may have caused mechanical compression or inflammatory infiltration of the right ureter or
vasculature, impairing contrast clearance and amplifying regional toxicity (Gershman et al., 2017).
The absence of anticoagulant use or trauma underscores the need to explore novel mechanisms in
malignancy-associated CIN.

This case underscores three critical clinical insights: First, baseline creatinine levels may
inadequately reflect renal reserve in cachectic or elderly patients, as evidenced by the development
of contrast-induced nephropathy (CIN) despite a normal baseline creatinine of 1.1 mg/dL,
highlighting the necessity for alternative biomarkers such as cystatin C to assess renal vulnerability
in high-risk populations (Levey & Coresh, 2012; Shlipak et al., 2013). Second, the delayed onset
of acute kidney injury (AKI) three days post-contrast exposure beyond the typical 48-hour window
aligns with reports of prolonged nephrotoxic trajectories in patients with comorbidities like sepsis
or heart failure, suggesting malignancy-associated systemic inflammation may similarly delay CIN
manifestation (Pickering, James, & Palmer, 2015). Third, refractory hyponatremia (116 mmol/L)
likely exacerbated renal dysfunction, as malignancy-related factors such as syndrome of
inappropriate antidiuretic hormone (SIADH) and chronic volume depletion create a bidirectional
pathological relationship with AKI, complicating fluid and electrolyte management in CIN (Ellison
& Berl, 2007). These findings collectively emphasize the multifactorial interplay between
malignancy, contrast toxicity, and renal pathophysiology.

Comparatively, Hong et al. (2016) found that cancer patients with CIN had a 4.2-fold higher
mortality risk compared to cancer patients without CIN, likely due to systemic vulnerabilities such
as hypoalbuminemia and comorbidities (Hong et al., 2016). Our case aligns with these findings, as
the patient’s limited physiological reserve and pre-existing frailty rendered standard therapies
ineffective.

CONCLUSIONS

This case underscores the multifactorial nature of CIN in oncologic patients, where malignancy-
related vulnerabilities amplify contrast nephrotoxicity despite normal baseline renal markers.
Clinicians must adopt rigorous risk stratification, including assessment of frailty and inflammatory
status, when ordering contrast studies in this population. Prophylactic hydration, biomarker-guided
monitoring, and multidisciplinary coordination are essential to mitigate adverse outcomes. Future
research should explore the interplay between tumor biology and contrast-induced renal injury to

refine preventive strategies.
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