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Background: The purpose of this study is to review cases of renal cortical necrosis (RCN) which we came across 

during a period of five years, confirmed on needle biopsy specimens, with literature available so far. Methods: 

All renal biopsy records between January 1996 to December 2001 at the Aga Khan University Hospital, Karachi, 

Pakistan were reviewed to identify patients with histologically proven renal cortical necrosis. Seven patients were 

also referred by the department of Nephrology, Lady Reading Hospital, Peshawar, Pakistan. Patients’ medical 

records were reviewed for demographic, clinical, and follow up data. Results: There were total of nine patients 

identified with renal cortical necrosis. The mean age was 26.21±13.01 year. Five cases (55.5%) were caused by 

obstetric complications. The most common histology type of RCN was patchy cortical necrosis in seven patients 

(77.8%). Three patients were alive at last follow up; remaining patients were lost to follow up. Conclusion: 

Obstetric complications remain the leading cause of renal cortical necrosis in our setting. The recognition of this 

entity and value of renal biopsy in cases of acute renal failure needs to be emphasized as this helps in establishing 

diagnosis, to assess prognosis and to aid in selection of a rational approach to therapy. 
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INTRODUCTION 

Renal Cortical Necrosis (RCN) is usually unheard of in developed countries but still occurs in developing countries 

owing to poor health facilities. Acute bilateral necrosis is an uncommon disease at the extreme end of the spectrum1 

which is especially encountered in obstetric patients2,3. Over the years owing to the improved and readily available 

health facilities this entity is rarely seen especially in developed countries4. In contrast to western countries RCN is 

still high in developing countries4. Obstetric complications are the commonest cause of RCN2,3. These precipitating 

events act as trigger mechanisms that interact with the various physiologic parameters of vascular and coagulation 

components, thereby generating a cascade that eventuates into catastrophic renal parenchymal damage5,6. There is 

global necrosis of all the elements in the involved area of the cortex, including blood vessels, glomeruli and tubules4. 

The damage is permanent and functional loss is irreversible. For definitive diagnosis a renal biopsy is essential. 

The frequency of renal cortical necrosis has been reported variably in published literature ranging from 

1.9% to 2% in western countries7. In one study from India, RCN was found to be in more than 7% of patients with 

acute renal failure8. In autopsy cases, the incidence of RCN was found to be 0.2% in a study of 11,800 autopsies9. In 

another autopsy study performed on infants and children, the RCN was reported as 0.5%10. 

The existence of this complication tells the true story of a collapsed health care system. The purpose of this 

study is to review cases of RCN, which we came across during a period of five years, confirmed on needle biopsy 

specimens, with literature available so far. 

MATERIAL AND METHODS 

All renal biopsy records between January 1996 to December 2001 at the Aga Khan University Hospital, Karachi, 

Pakistan were reviewed. Patients were identified who had renal cortical necrosis on renal biopsy specimens. Seven 

patients were referred from the department of Nephrology, Lady Reading Hospital, Peshawar, Pakistan. These 
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patients constituted our study group and medical charts of these patients were reviewed for demographic data, 

clinical presentation, laboratory tests, and renal biopsy. Final outcome was recorded if available. 

The renal biopsy specimens were routinely processed and stained with Haematoxylin and Eosin stains. 

Depending on the extent of the lesions, RCN was graded according to the schema of Sheehan and Moore11 and 

Tisher12 into five pathologic forms as: Focal, minor, patchy, gross and confluent focal. The focal form was 

characterized by minor areas of necrosis, which may vary from involvement of individual glomeruli to small foci of 

necrosis not greater than 0.5mm in diameter. Minor lesions were larger and measure up to 2 or 3 mm in diameter. All 

elements were necrotic in the involved areas including afferent arterioles and interlobular arteries. Necrosis of 

proximal convoluted tubules with sparing of distal convoluted tubules characterized patchy form. In the gross form 

of the disease, the entire cortex including the columns of Bertini was yellow and necrotic. Widespread glomerular 

and tubular lesions ranging from congestion and thrombosis of capillaries or necrosis characterized confluent focal 

form.  

RESULTS 

We identified total of nine cases of RCN on renal biopsy specimen during study period of January 1997 to December 

2001. The medical records of these patients were reviewed. Of theses nine patients, two were male and seven were 

female patients. The mean age of patients at which they were diagnosed with RCN was 26.21±13.01 year (range 2–40 

year). The demographic and clinical data is summarized in Table-1.  

Five cases (55.5%) of RCN were attributable to the obstetric problems including post-partum haemorrhage 

and intrauterine foetal deaths. The most common histology type of RCN was patchy in seven patients (77.8%). Two 

patients had minor form, of which one was also associated with membranous glomerulopathy.  Follow up data was 

only available for three patients (Table-1). Figure-1 shows patchy form of RCN from case No. 2. 

DISCUSSION 

Due to poor health facilities, RCN is still a cause of morbidity and mortality in developing countries4. The damage is 

permanent and functional loss is irreversible. During five year of study period, we found only nine cases. This finding 

was consistent with other studies in published literature with frequency ranging from 1.9% to 2%7. A similar study from 

India reported RCN frequency of 7% in patients with acute renal failure8. However, the frequency of RCN was found 

to be 0.2% to 0.5% in autopsy studies9,10. 

RCN did not afflict any particular age group. The age range in our study came out to be 2–40 years with 

mean of 26.2 year. Similar findings were observed in reports from India4,13. This also means that a vast majority of 

causes can lead to RCN manifesting as acute renal failure. 

The most common underlying cause of RCN was found to be due to obstetric complications, which 

accounted 55.5% of our cases. Obstetric complications are the commonest (50–70%) cause of RCN2,3. Causes of 

RCN can be divided into two groups: Obstetric and non-obstetric. Obstetric complications are mostly responsible2,3 

and include abruptio placentae, septic abortion, eclamptic toxaemia, post-partum haemorrhage, intrauterine foetal 

demise, amniotic fluid embolism and puerperal sepsis1,14. Non-obstetric conditions leading to acute cortical necrosis 

are: extensive burns, pancreatitis, septicaemia, snake bites15, diabetic ketoacidosis5,16, Haemolytic Uremic Syndrome 

(HUS)17, multiple fractures and haemorrhage18, gastroenteritis, Streptococcus pharyngitis19, dehydration in infancy 

or childhood20,21, organophosphorus poisoning22 and intra-abdominal procedures13,23. Of all causes abruptio placentae 

is the most common obstetric cause, responsible for 50–60% of all cases of this disease2,5,11,25 followed by 

overwhelming infections with septic shock which comprises 30–40%5, 6, 25. 

In our series various patterns of RCN were observed. The most common form was patchy cortical necrosis 

observed in seven cases. In two cases the lesions were minor in form. Five cases were attributable to the obstetric 

factors including intrauterine foetal deaths and postpartum haemorrhage. In the young child (Case No. 1), dehydration 

secondary to severe gastroenteritis was the cause of renal cortical necrosis, which remains the most common cause 

of this lesion in children20,21. In three cases no obvious underlying cause of cortical necrosis could be discernable. 



These could be attributable to the various infections, which comprised the second commonest cause of RCN5,6,24. In 

one case (Case No. 9) apart from minor form of cortical necrosis, the patient was also having membranous 

glomerulopathy. 

Ultrasound findings revealed bilateral enlargement of kidneys in all nine patients in our series. Although, 

ultrasound is usually employed as the first step in diagnosing renal problems, findings are not specific. In recent 

literature magnetic resonance imaging25 and computed tomography26 have been reported as diagnostic tools but yield 

occurs latter in the illness with approximate latency of ten days. They may be useful in latter evaluation; however, 

renal biopsy remains the mainstay of diagnosis. 

The follow up data was available only for three patients. Majority of our patients were lost to follow up and, 

therefore, it is difficult to comment on mortality associated with this disease. However, various causes of mortality 

are severe uraemia, pulmonary oedema, hyperkalemia, gastrointestinal haemorrhage and septicemia4.  Prognosis and 

survival of patients with cortical necrosis has improved markedly in developed countries due to availability of 

haemodialysis and renal transplant therapy.  

The recognition of this entity and value of renal biopsy in cases of acute renal failure needs to be emphasized 

as this helps in establishing diagnosis, to assess prognosis and to aid in selection of a rational approach to therapy. 

Many of the causes of RCN could be avoided by providing good health facilities, the failure of which ultimately lead 

to the tremendous cost as these patients need constant haemodialysis/renal transplantation.  

 
Figure-1: Photomicrograph showing focus of renal cortical necrosis. Prominent tubular atrophy and 

fibrosis is also appreciable. H & E stain (×200) 

   

 

Table-1: Demographic and clinical characteristics of nine cases with RCN. 

Ca
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r) 
S

ex 
Underlyin
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Hb 

(g/d

L) 

BUN/

Cr 

(mg/d

L) 

Ultrasou

nd 

finding 
Histolo

gy type 
Follow 

up 
1 2 M Gastroente

ritis 
12.9 56/3.1 BEK** Patchy Alive 

2 32 F Still birth 9.8 220/7.

5 
BEK Patchy Unkno

wn 



3 12 F Unknown 10.2 200/6.

7 
BEK Patchy Unkno

wn 
4 18 F Still birth 

and Post-

partum 

haemorrha

ge 

11.4 80/2.3 BEK Minor Alive 

5 32 F Post-

partum 

haemorrha

ge 

7.0 220/9.

4 
BEK Patchy Unkno

wn 

6 25 F Post-

partum 

haemorrha

ge 

10.0 70/3.1 BEK Patchy Unkno

wn 

7 39 F Post-

partum 

haemorrha

ge 

11.2 64/2.9 BEK Patchy Alive 

8 40 F Unknown 9.8 86/3.3 BEK Patchy Unkno

wn 
9 35 M Unknown 13.4 56/2.6 BEK Minor* Unkno

wn 

Hb = hemoglobin; BUN = blood urea nitrogen; Cr = Serum creatinine, *associated with membranous 

glomerulopathy 

** bilateral enlarged kidneys.  
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