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Histomorphological assessment of non-neoplastic 
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ORIGINAL RESEARCH

Abstract
Background
Autopsy remains an invaluable resource for medical education and establishing diagnosis of  diseases that were missed prior to death. 
Many patients on admission in hospitals suffer kidney diseases that may contribute to their morbidity and/or mortality. The kidneys 
from autopsies provide opportunity to diagnose and understand some of  these non-neoplastic renal lesions. This study aimed to 
present the frequency of  non-neoplastic renal diseases at autopsy.
Methods 
We conducted a five-year retrospective review of  post-mortem records of  deceased who had autopsy. Data such as age, sex, cause of  
death, and kidney lesions were extracted from the post-mortem records and clinical details were gotten from the clinical summaries in 
the autopsy reports. The kidneys were examined for pathological findings that were then classified into glomerular, tubulointerstitial 
(tubulointerstitial nephritis and other tubular lesions such as tubular necrosis, casts and fibrosis) and vascular lesions.
Results 
A total of  seventy (70) cases met the inclusion criteria with 91.4% having significant non- neoplastic renal lesions. The mean age of  
the deceased was 57.7years (18years – 91years). Males accounted for 65.7% of  the cases. Glomerular lesions were seen in 84.3% of  
the cases, tubulointerstitial nephritis in 41.6% of  cases, vascular lesions were seen in 30% of  the cases and other tubular lesions (such 
as stones, casts and tubular necrosis) were seen in 52.9% of  the cases. Cardiovascular diseases and infections were the major causes of  
death in these patients, accounting for 40% and 27% respectively. Renal diseases were attributed to immediate cause of  death in 10% 
of  the cases.
Conclusion  
The kidney at autopsy provides a valuable renal pathology educational tool, as a wide range of  medical renal lesions can be seen from 
kidneys examined at post mortem.
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Introduction
In Nigeria, the prevalence of  chronic kidney disease (CKD) 
from hospital studies is high and ranges from 11.4 to 26%1. 
Cardiovascular diseases and mortality risks are significantly 
increased in patients with end stage renal disease (ESRD) and 
CKD worldwide2. Acute kidney injury (AKI) was reported 
to be seen as high as 82% in hospitalized paediatric patients 
and about 12.5% in hospitalized adult patients3,4. 
A significant proportion of  patients with AKI (58.1%) 
presents with stage 3 injuries with the attendant increased 
risk of  mortality and renal morbidity3.
Autopsy is still an important diagnostic procedure despite 
improvements in antemortem diagnosis and modern 
diagnostic facilities available, missed diagnosis discovered 
during autopsies is still as high as 44.9%5.The subtleness 
and variability of  disease process is the proposed reason for 
most missed diagnosis as some major pathologies can be 
present without the classical clinical features5,6.
How often do autopsy pathologists report medical renal 

diseases during autopsies? Or even attribute cause of  
death to medical renal disease? Henriksen postulated that 
the examination of  kidney and the interpretation by the 
pathologist is a factor of  training in renal pathology and 
experience7,8. Also the primary reason for autopsies in most 
instances (as there is drop in the rate hospital post -mortems) 
is to establish the cause of  death, such that pathologists pay 
more attention to the heart, lungs and brain8. The findings 
at post-mortem examination of  the kidney might be crucial 
for the family members of  the deceased especially those with 
genetic components as the kidney is rarely biopsied in many 
medical renal diseases in critically ill patients7.The diseases 
that are seen in the kidney at autopsy includes glomerular 
diseases, tubulointerstitial diseases and vascular diseases8. 
Acute tubular necrosis and arterionephrosclerosis are the 
most commonly noted findings of  kidneys at autopsy8,9. 
Divyashree et al., in a study of  nephrectomy specimens in 
India found that non-neoplastic lesions accounted for 72% 
of  histological diagnoses and that chronic pyelonephritis was 
the most common non-neoplastic renal lesion in surgical 
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nephrectomies10.
Post-mortem autolysis is a challenge in histopathological 
assessment of  kidneys at autopsies11. This post mortem 
alteration is worse in deceased with high body mass index11. 
This may impact on the assessment of  a kidney from autopsies 
compared to surgical nephrectomy specimens. Despite this, 
autopsy provides a unique opportunity to confirm clinical 
suspicion of  medical renal disease, establish the effect of  
systemic disease on the kidney and also diagnose an occult 
renal pathology8,12,13. Most kidney lesions can be identified 
from gross examination and basic haematoxylin and eosin 
stains7. Electron microscopy, immunofluorescence and even 
molecular studies will be needed in a minority of  cases8,11 The 
spectrum of  medical renal diseases that can be congenital, 
inflammatory or systemic and could be glomerular, vascular 
or tubulointerstitial or even a combination14–16.
Medical renal diseases are frequent during autopsies, 
although they are mostly underrecognized and significant 
diagnosis can be missed as well17. This study was conducted 
to describe the histomorphology of  non-neoplastic renal 
diseases at autopsy.

Methods
This was a five-year retrospective review of  post-mortem 
records of  deceased who had autopsy in the Department of  
Pathology, University College Hospital, Ibadan from January 
2015 to December 2019. All cases were clinical autopsies 
that were conducted after obtaining consent from next of  
kin of  the deceased. Full and complete autopsies involving 
the kidneys were included in the study. Cases with limited 
autopsies, inconclusive autopsies and those below 18 years 
of  age were excluded from the study. 
Strict confidentiality was maintained in the conduct of  this 
study.  Data such as age, sex, cause of  death, and kidney 
lesions were extracted from the post-mortem records and 
clinical details were gotten from the clinical summaries 
of  the post-mortem reports only. The causes of  death 
were classified into renal, cardiovascular, cerebrovascular, 
malignancy, infection including sepsis, acute diabetic 
emergencies, obstetric emergency and accidents. The kidneys 
were examined and described during the autopsies and 
routine samples were obtained for histological examinations. 
The H&E-stained slides of  the kidneys were examined for 
pathological changes. Findings were then classified into 
glomerular, tubulointerstitial (tubulointerstitial nephritis 
and other tubular lesions such as tubular necrosis, casts and 
fibrosis) and vascular lesions. Special stains including Congo 
red, mason trichome and PAS were done in some cases as 
needed. 
The data were analysed using the Statistical Package for the 
Social Sciences (version 23; IBM Corporation, Armonk, 
New York, USA,2014) and expressed as frequencies, median, 
means and mode.

Ethical Approval
This was a retrospective autopsy study. Ethical Approval was 
not required.

Results
There was a total of  seventy (70) cases that met the inclusion 
criteria with 91.4% having significant non neoplastic renal 
lesions. The mean age of  deceased who had post-mortem 
examination was 57.7years (18years to 91years). Males 
accounted for 65.7% of  the cases. Immediate cause of  death 

was attributable to renal pathology in 10% of  the cases with 
majority of  causes of  death being cardiovascular (40%) 
followed distantly by infectious causes including sepsis at 
27.1%. (Figure 1).  The renal causes of  death were end stage 
renal disease (ESRD) constituting 5.7% of  all deaths, chronic 
kidney disease (CKD), obstructive uropathy with CKD, and 
chronic glomerulonephritis with uraemic encephalopathy 
accounting for 1.4% of  all deaths respectively.
The most common lesions were glomerular lesions seen in 
84.3% of  the cases. Tubular lesions including acute tubular 
necrosis were reported in 52.9% of  cases, tubulointerstitial 
nephritis were reported in 41.6% of  the cases, while 
vascular lesions were reported in 30% of  cases. A single 
case of  congenital renal anomaly (1.4% of  cases: cystic renal 
dysplasia; Figure 2) was found in this study. These occurred 
in variable combination.
The most common glomerular lesion was benign 
nephrosclerosis accounting for 47.1% of  glomerular 
pathologies. Chronic glomerulonephritis was the most 
common primary glomerular disease accounting for 12.9% 
of  glomerular lesions. (Table 1) 
Table 1: Frequency of glomerular lesions in autopsy kidneys

Histological Diagnosis Frequency Percentage (%)

Benign nephrosclerosis 33 47.1

Chronic glomerulonephritis 8 12.9

Malignant nephrosclerosis 7 10.0

Diabetic glomerulosclerosis 5 7.1

Focal segmental 
glomerulosclerosis

2 2.9

M e m b r a n o p r o l i f e r a t i v e 
glomerulonephritis

1 1.4

Sickle cell nephropathy

Nil lesion

2

12

2.9

15.7

Figure 1. Bar charts showing the immediate causes of  death.
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Table 2: Showing frequency of tubular and renal interstitial 
diseases in 70 autopsy kidneys

Histological diagnosis Frequency Percentage (%)

a. Tubulointerstitial nephritis

1.	 C h r o n i c 
pyelonephritis

22 31.4

2.	 A c u t e 
pyelonephritis

6 8.6

3.	 C h r o n i c 
granulomatous 
pyelonephritis

4.	 Nil pathology

1

41                  

1.4

58.6

b. Tubular lesions

1.	 Acute tubular 
necrosis

27 38.6

2.	 Nephrolithiasis 2 2.9

3.	 Hydronephrosis 2 2.9

4.	 Simple cortical cyst 1 1.4

5.	 Renal dysplasia

6.	 Nil lesion

1

37

1.4

52.8

Table 3: Shows diseases of  the parenchymal vessels in 70 
autopsy kidneys

Histological diagnosis Frequency (%)

Hyaline arteriosclerosis 39 (55.7)

Hyperplastic arteriosclerosis 8 (11.4)

Amorphous eosinophilic materials 
within lumen.

Nil lesion

 2 (2.9)

21 (30)

Figure 2: Photomicrograph showing cystic renal dysplasia 
composed of  immature mesenchyme, including cartilage, 
fibromuscular cuffing of  poorly formed ducts and cystically 
dilated tubules. (Haematoxylin and eosin stains, X100)

Figure 3: Section of  kidney showing hyperplastic 
arteriolosclerosis. (Haematoxylin and eosin stains, X100)

Figure 4: Section of  kidney showing diabetic 
glomerulosclerosis with Kimmelstiel-Wilson nodules 
(arrows).  (Haematoxylin and eosin stains, X100
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Figure 5: Section of  kidney showing thyroidisation of  tubules 
with infiltration of  the interstitium by lymphocytes (Chronic 
pyelonephritis) (Haematoxylin and eosin stains, X100)

Figure 6: Section of  kidney showing acute tubular necrosis. 
(Haematoxylin and eosin stains, X100)

Figures 3 and 4 show benign nephrosclerosis (Hyperplastic 
Arteriolosclerosis) and diabetic glomerulosclerosis 
(Kimmelstiel-Wilson nodules), some of  the common 
glomerular lesions found in this study. 
Chronic pyelonephritis with 31.4% of  tubulointerstitial 
nephritis was the most common inflammatory lesion seen. 
(Table 2, Figure 5) Among other lesions involving the tubules, 
acute tubular necrosis ̀ [ATN] (Figure 6) is the most common 
finding, seen in 38.6% of  the cases. Hyaline arteriosclerosis 
was the most common reported vascular lesion seen in this 
review. It was reported in 55.7% of  cases. (Table 3)
Discussion
Post-mortem examinations are on decline and this is 
attributable to advances in modern diagnostics8. The cases 
we reviewed in this study show high prevalence of  significant 
medical renal lesions at autopsies. Perrone et al. demonstrated 
that medical renal diseases are prevalent in autopsied kidneys 
with a lot of  them omitted by the examining pathologist17. 
Significant medical renal diseases were reported in 35% 
of  their review17. The marked difference in prevalence of  
significant medical renal pathology might be due to the 
small size of  our study sample compared to their study that 
examined 205 adult autopsies.  The importance of  noting 
these changes is the fact that it provides information on the 
disease process as most critically ill patients are not biopsied 

for ante-mortem diagnosis usually17. It is important that 
pathologists pay attention to kidney examination as most 
medical renal lesions are likely to be missed7. 
Non-neoplastic renal diseases can be as a consequence of  
systemic disease or primary renal disease13,18,19. We had a 
case of  unilateral renal dysplasia in this review (Figure 2), 
Barakat et al reported a prevalence of  4.6% for congenital 
abnormalities seen in autopsies20. Kakkar et al., who reviewed 
paediatric autopsies reported a value of  3.66% of  renal 
dysplasia in their study14. Renal dysplasia is a developmental 
abnormality containing malformed kidney tissue structures 
resulting from abnormal interaction between ureteric bud 
and the mesenchyme19. The kidney can be enlarged, normal 
or reduced in size, this index case was significantly small in 
size and weighed 45kg with compensatory hypertrophy of  
the contralateral kidney.
Acute tubular necrosis is seen on histology as disruption 
of  the lining epithelium of  the tubules11 (Figure 6). This 
is the most common cause of  clinical AKI in hospitalized 
patients and it could be ischaemic or toxic11. It results 
commonly from hypotension, sepsis, endogenous toxins and 
nephrotoxic drugs such as antibiotics and chemotherapeutic 
drugs8. It is not easy distinguishing autolysis from AKI from 
autopsy samples. Autolysis commonly is more widespread, 
show complete detachment of  the tubular cells in the 
lumina with preservation of  the brush borders that are easily 
demonstrated on PAS stain11.
Tubulointerstitial nephritis and other tubular lesions was 
found in approximately 42% and 53% of  cases respectively. 
Chronic pyelonephritis is a descriptive term that refers to 
the presence of  chronic inflammation within the tubules and 
interstitium and scarring due to bacterial infection (Figure 
5)19. It could be obstructive or non-obstructive and it could 
be specific like granulomatous inflammation or non-specific 
chronic inflammation. Divyashree et al., in their study 
reported that chronic non-specific pyelonephritis was the 
most common tubulointerstitial inflammatory pattern in the 
kidney accounting for 84% of  the cases, this was very similar 
to our study that showed that 75% of  tubulointerstitial 
inflammation were chronic and non-specific10.  We had a 
case of  chronic granulomatous inflammation as a result of  
disseminated tuberculosis. This indicates that pathologies 
affecting the tubules are relatively prevalent which was 
similar to an autopsy review of  patients who had stem cell 
transplantation13. In reviewing kidneys from autopsies while 
looking out for tubulitis, we should also note and rule out 
the presence of  stones, renal casts and tubular necrosis. 
They could support the overall  disease process that was 
responsible for the death or could even be the terminal 
event7.
Glomerular lesions were the dominant histological changes 
seen. Glomerular lesions were present in 84.3% of  the cases 
which is similar to some other studies6,9,21. Truong et al., 
who examined nephrectomy specimen for non-neoplastic 
diseases reported that hypertensive nephrosclerosis and 
diabetic nephropathy were the most frequent lesions22. 
Bonsib et al., showed that non-neoplastic nephropathy were 
mainly of  diabetic origin and nephrosclerosis was the most 
common lesion seen18. In our study benign nephrosclerosis 
was the predominant glomerular lesion seen and the patients 
were either hypertensive, diabetic or had both debilitating 
illnesses. This was similar to the finding of  Ueda et al.9 Well 
established diabetic glomerulosclerosis (Figure 4) was seen 
in about 7% of  all examined kidneys which was similar to 
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the 3.7% reported by Ueda et al.9 The reason for this low 
percentage compared to the study of  Bonsib et al., was 
because in this current study we focused on the formation 
of  Kimmelstiel Wilson nodules or diabetic global sclerosis 
and didn’t include the early forms which are essentially 
same with benign nephrosclerosis, which could be as a 
consequence of  the hypertension or the diabetes mellitus. 
Also benign glomerulosclerosis has been shown to correlate 
with age9,23. Diabetic glomerulosclerosis has been reported 
to be the most common cause of  end stage renal disease18.
The most common lesion seen in the small vessels was 
hyaline arteriosclerosis which is found commonly associated 
with benign sclerosis of  the nephrons. Both conditions 
are commonly described as arterionephrosclerosis. 
Arterionephrosclerosis refers to the damage of  the 
vessels and kidney parenchymal due to hypertension 
and aging11. Malignant nephrosclerosis is associated with 
malignant hypertension. It has pathological features that 
are superimposed on benign arterionephrosclerosis, which 
includes flea bitten gross appearance, and fibrinoid necrosis 
of  the arteries11. The glomeruli might also show thrombi and 
the arterioles show hyperplastic arteriolosclerosis (Figure 3) 
which was seen in 11% of  cases in our study.
Renal diseases were the cause of  death after autopsies in 
10% of  the cases. The main classes of  cause of  death are 
cardiovascular diseases and infections. This was similar to the 
study by Perrone et al.17 The major renal diseases in medical 
certificate of  the cause of  death were end stage renal disease, 
obstructive uropathy with chronic kidney disease and chronic 
glomerulonephritis.  Despite the almost ubiquitous renal 
pathologies at autopsies, they rarely reflect as cause of  death 
or as contributing cause of  death as speculated by Perrone 
et al., who hypothesized that co-morbid renal diseases can 
actually potentiate cardiovascular deaths17. It is known that 
complications of  CKD and AKI includes cardiovascular 
diseases, death and ESRD7.
Limitation of study
The non-availability of  electron microscopy and 
immunofluorescence in reviewing cases for this study means 
we might have missed out on some important medical renal 
diseases that are prevalent in our environment. The sample 
size is relatively small, thus limiting the powers of  the 
conclusions. Despite this limitation we believe this review 
bring to the fore the histomorphological characteristics of  
medical renal diseases in kidneys of  the deceased. 
Conclusion
The autopsy provides a valuable renal pathology educational 
tool, as a wide range of  medical renal lesions can be seen 
from kidneys examined at post mortem. More attention 
should be given to the kidney by the examining pathologist to 
elucidate the pathological changes which could be as a result 
of  the systemic illness or even contribute to the final cause 
of  death. This will significantly improve data on pattern of  
renal diseases in our environment.
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