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Background: Chronic kidney disease (CKD) is a major health problem 

particularly in developing countries where early-stage disease often remains 

undiagnosed due to its subclinical progression. Autopsy studies provide a 

unique opportunity to uncover silent renal pathologies. Meticulously done histo-

pathological examination of autopsy specimens helps in better understanding of 

the true prevalence and histopathological spectrum of CKD. 

Materials and Methods: This retrospective descriptive study was conducted at 

a tertiary care hospital in South India. In this study renal tissues from 60 medico-

legal autopsies performed between January 2022 and December 2024 were 

analysed. Individuals aged new born to 73 years with no documented renal 

disease were included in this study on the basis of a predefined inclusion and 

exclusion criteria. Tissue sections from kidneys (cortical and medullary regions) 

were analysed histologically using H&E and special stains when required. 

Findings were categorized into glomerular, tubular, interstitial, vascular, and 

neoplastic lesions. SPSS v25.0 was used for statistical analysis. 

Results: Of the 60 cases, 49 (82%) were males and 11 females (18%), with a 

mean age of 37.1 ± 15.9 years. The most common age group was 31–50 years 

(45%). Normal renal histology was seen in 20 cases (33.3%) and incidental 

lesions were seen in the remaining 40 (66.7%) cases. Common findings 

included renal congestion (25%), tubular lesions (18.3%) and glomerular 

lesions (8.3%). Renal cell carcinoma was seen in 3 cases (5%), while simple 

renal cysts, end stage renal disease, nephrolithiasis and vascular lesions were 

infrequent findings. 

Conclusion: A significant proportion of autopsy cases were found to have 

unrecognized renal pathologies. These findings underscores the importance of 

including detailed and systematic renal examinations in autopsy protocols. 

Keywords: Autopsy, Kidney Diseases, Histopathology, Incidental Findings, 

South India. 
 

 

INTRODUCTION 
 

Chronic kidney disease (CKD) is an important public 

health issue that affects millions of individuals 

globally. CKD contributes substantially to morbidity, 

mortality and healthcare costs.[1] The prevalence of 

chronic kidney disease is high in developing 

countries where majority of CKD cases remain 

undiagnosed due to limited access to diagnostic and 

preventative services. Traditional risk factors such as 

diabetes mellitus, hypertension and aging underlie 

the majority of CKD cases. The silent nature of early 

renal injury means many pathologies progress 

unchecked until advanced stages, when therapeutic 

options are limited and outcome becomes poor. 

Because of this reason it becomes important to 

analyse subclinical renal lesions. 

Autopsy studies offer a unique opportunity to analyse 

histopathological spectrum of renal disease. Various 

studies have consistently revealed that a substantial 
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proportion of cadavers harbour previously 

unrecognized renal pathology.[2,3] Various types of 

nephropathies including glomerulosclerosis, 

interstitial nephritis, and vascular changes are 

commonly identified in autopsies done for various 

reasons. Most of these pathologies remain 

overlooked during life. Incidental findings such as 

renal cysts, neoplasms, and inflammatory lesions 

have also been commonly found during forensic 

autopsies.[4] 

There has been extensive research work undertaken 

by various researchers on the topic of incidental renal 

pathologies uncovered during medicolegal autopsies. 

Despite these valuable contributions, there remains a 

notable geographic gap in the literature regarding the 

histopathological spectrum of incidental renal lesions 

in autopsies undertaken for various medicolegal 

reasons.[5] Most existing data of incidental renal 

pathologies found during autopsies come from 

Western and Eastern Indian centres, leaving the 

demographic, environmental, and healthcare 

differences of southern India comparatively 

unexamined. Bridging this knowledge gap would 

enhance diagnostic accuracy and guide resource 

allocation tailored to regional needs.[6] 

To address these deficiencies, the present 

retrospective study was undertaken at a tertiary care 

centre in Southern India with the primary objective 

of finding out the histopathological spectrum of 

incidental renal lesions identified during autopsy 

examinations. By systematically analyzing renal 

tissue retrieved from medicolegal and hospital 

autopsies this study aimed to quantify the prevalence 

of various non-neoplastic and neoplastic renal 

pathologies. This study will expand the existing body 

of knowledge on subclinical renal disease in southern 

region of India. 

 

MATERIALS AND METHODS 
 

This was a retrospective study conducted in the 

Department of Pathology of a tertiary care Medical 

institute located in South India. The study included 

renal tissues specimens collected during 60 medico-

legal autopsies. The duration of study was 3 years 

extending from January 2022 to December 2024. 

Since the study involved cadaveric tissue informed 

consent from relatives was not applicable, however 

Institutional protocol for research on autopsy samples 

was strictly followed. Sample size was determined on 

the basis of pilot studies done aiming for a confidence 

level of 95% (α = 0.05) and a precision of 10% while 

accounting for the expected availability of intact renal 

tissues with adequate histological preservation 

throughout the study period. All kidneys obtained 

during autopsies were first examined grossly and 

tissue samples were collected from non-autolyzed 

specimens. From each kidney two sections were 

taken, one from the cortical region and one from the 

medullary region. In case of grossly visible 

abnormality, it was ensured that the section included 

gross abnormality.  

The tissue samples were fixed in 10% neutral-

buffered formalin for at least 48 hours after which 

routine histopathological processing was performed. 

Paraffin-embedded blocks were sectioned at 

approximately 4–5 µm thickness and were then 

stained with haematoxylin and eosin (H&E). In cases 

where further characterization was necessary special 

stains such as Periodic Acid-Schiff (PAS), Masson’s 

trichrome and Congo red were used. All slides were 

independently reviewed by two senior pathologists 

and in cases of discrepancies in interpretation the 

disagreement was resolved by mutual consensus. 

The study aimed to identify and classify incidental 

renal histopathological lesions including glomerular, 

tubular, interstitial and vascular pathologies. 

Diagnoses were made on the basis of established 

morphological criteria. Where applicable lesions 

were categorized based on diagnostic standards for 

common renal pathologies such as diabetic 

nephropathy, hypertensive nephrosclerosis and 

glomerulonephritis. Normal renal histology included 

intact glomeruli with no sclerosis, unremarkable 

tubules, minimal interstitial fibrosis, and patent 

arteries without intimal thickening. Descriptive 

statistics were used to summarize the findings. 

Frequencies and percentages were used for 

categorical variables, and mean with standard 

deviation for continuous variables. Data analysis was 

done using Microsoft Excel and SPSS version 25.0.  

Inclusion Criteria: 

• Availability of intact, non-autolyzed renal tissues 

• Cases where autopsy was conducted for 

medicolegal reasons.  

Exclusion Criteria: 

• Cases with significantly autolyzed renal tissues 

unsuitable for histopathological examination 

• Known pre-existing renal pathology documented 

in medical history 

• Inadequate tissue fixation or processing artifacts 

preventing diagnosis. 

 

RESULTS 

 

 
Figure 1: Gender Distribution of autopsy cases. 

 

The analysis of the gender distribution of the studied 

cases showed that males constituted the majority with 

49 cases (81.6%), while females accounted for 11 
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cases (18.3%). There was a significant male 

predominance in studied cases with a M:F ratio of 

1:0.22 [Figure 1]. 

The analysis of the age distribution of the studied 

cases showed that the majority of incidental renal 

lesions were observed in the 31–50 years (45.0%) 

followed by individuals aged below 30 years 

(36.7%). A smaller proportion of cases were noted in 

the 51–70 years age group (13.3%) and the least 

number of cases were found in those above 70 years 

(5.0%). The mean age of the studied population was 

37.1 years with a standard deviation of ±15.88 years 

[Table 1]. 

The analysis of the cause of death in the studied cases 

showed that the most common cause was sudden 

collapse or patients being brought dead (46.7%). This 

was followed by assault, which was responsible for 

11 cases (18.3%). Febrile illness and snake bite were 

each noted in 5 cases (8.3%), while cardiac causes 

contributed to 4 cases (6.7%). Preceding 

unconsciousness was reported in 3 cases (5.0%) and 

road traffic accidents in 2 cases (3.3%). Less frequent 

causes included hanging and electrocution each with 

1 case (1.7%) [Figure 2]. 

 

Table 1: Age Distribution of autopsy cases. 

Age Group Number of Cases Percentage 

<30 years 22 36.7% 

31–50 years 27 45.0% 

51–70 years 8 13.3% 

>70 years 3 5.0% 

Total 60 100% 

Mean ± SD = 37.1 ± 15.88 years 

 

Table 2: Distribution of renal lesions in autopsy (N=60) 

Renal Lesion Number of Cases Percentage 

Normal 20 33.3% 

Congestion 15 25.0% 

Glomerular lesions 5 8.3% 

Tubular lesions 11 18.3% 

Cyst 2 3.3% 

Nephrolithiasis 1 1.7% 

End-Stage Renal Disease (ESRD) 2 3.3% 

Vascular lesion 1 1.7% 

Renal Cell Carcinoma 3 5.0% 

Total 60 100% 

 

 
Figure 2: Preliminary Cause of Death in studied cases. 

 

 
Figure 3:- Gross Renal Specimens: Dilated 

Pelvicalyceal System with Thinned Cortex (Left); Renal 

Mass with Yellowish Areas Suggestive of RCC (centre); 

Large Necrotic Renal Tumor with Hemorrhagic Areas 

(Right)" 

 

The analysis of the histopathological spectrum of 

incidental renal lesions revealed that normal renal 

morphology was observed in 20 cases (33.3%). This 

was followed by renal congestion seen in 15 cases 

(25.0%) and tubular lesions noted in 11 cases 

(18.3%). Glomerular lesions were identified in 5 

cases (8.3%) while renal cell carcinoma was detected 

in 3 cases (5.0%). Less frequently observed findings 

included cysts and end-stage renal disease, each 

present in 2 cases (3.3%), and vascular lesions and 

nephrolithiasis each found in 1 case (1.7%) [Table 2, 

Figure 3-5]. 

 

 
Figure 4:- Histopathological Features of Renal 

Involvement: (Clockwise from Top Left) – Cystically 

Dilated Tubules, Tubular Casts with Inflammation, 

Lymphoid Follicle Formation, and Glomerular-

Interstitial Sclerosis" 
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Figure 5: Histopathological Spectrum of Renal Lesions: 

Xanthogranulomatous Pyelonephritis, Granulomatous 

Pyelonephritis, Tubular Necrosis (Top Row, Left to 

Right); Papillary Renal Cell Carcinoma, Clear Cell 

Renal Cell carcinoma with clear cytoplasm, and 

Diabetic Nephropathy with Kimmelstiel-Wilson Lesion 

(Bottom Row, Left to Right)" 

 

DISCUSSION 

 

In our study incidental renal pathology was observed 

in two-thirds of cases (66.7%), with a marked male 

predominance (82%) and a mean age of 37.1 ± 15.9 

years. These findings are consistent with prior 

literature emphasizing the silent burden of renal 

disease in autopsy populations. Khare et al in their 

study examined 417 renal specimens and found renal 

abnormalities in 38% of cases.[7] Male predominance 

was seen in this study and most common affected age 

group was between 21 and 50 years. Similarly, a 

Nigerian study by Omenai S A et al analyzed non-

neoplastic renal disease in autopsy samples.[8] The 

study found a male predominance of 65.7% and a 

mean age of 57.7 years. The authors reported that 

occult renal lesions were present in over 90% of 

cases. Our slightly younger mean age and higher 

proportion of sudden and trauma-related deaths likely 

was the reason behind differences in mean age and 

types of renal pathology observed in this study. These 

observations across diverse geographical locations 

suggest that incidental renal pathologies are common 

and may remain clinically undetected. This is more 

so in younger populations where overt renal 

dysfunction may not be suspected by physicians.  

A substantial number of our cases exhibited non-

neoplastic parenchymal lesions. Renal congestion 

was found to be the most common finding (25.0%) 

followed by tubular lesions (18.3%). Glomerular 

changes were relatively infrequent (8.3%). Subrat 

Kumar Sahoo et al conducted a retrospective study to 

analyse the histopathological spectrum of kidney 

lesions identified during autopsy in a teaching 

hospital.[9] The study involved gross and microscopic 

examination of kidney specimens to identify various 

pathological changes. The study found that grossly, 

55 cases (68.75%) showed normal soft to firm kidney 

consistency. Cystic lesions and swollen enlarged 

kidneys were observed in 5 cases (6.25%) each. 

Microscopically, the most common change was 

congestion seen in 20 cases (25%). No renal 

pathology was detected in 18 cases (22.5%). Similar 

renal pathologies were also reported by the authors 

such as Ohashi R et al,[10] and Santoriello D et al.[11] 

Incidental neoplastic and cystic findings in our cohort 

included renal cell carcinoma (RCC) in 5.0% and 

simple renal cysts in 3.3% of cases. The detection of 

RCC in autopsy studies has historically been 

variable. For instance, Jonsson A et al in an autopsy 

review found occult RCC in approximately 0.7%–

0.9% of cases across multiple decades suggesting a 

relatively stable background rate.[12] Our higher rate 

may be due to meticulous histological sampling or 

reflect a regional increase in RCC prevalence. 

Similarly, Al mahroon MS et al in their review study 

reported that incidental small renal masses, including 

RCC, are increasingly detected both in imaging and 

at autopsy. These masses often measures less than 4 

cm and remain clinically silent.[13] The presence of 

simple renal cysts is frequently age-related and 

considered benign, their detection in our relatively 

young cohort was limited likely due to the under 

representation of older individuals where cystic 

degeneration is more common.  

Our study found end-stage renal disease (ESRD) in 

3.3% of autopsies and noted vascular pathology in 

1.66 % cases. Vascular lesions such as arterial wall 

thickening and chronic ischemic changes are known 

to be indicators of hypertensive or diabetic 

nephropathy. While our study had relatively few such 

findings, likely due to the exclusion of cases with 

known renal disease and the younger age of the 

population, these lesions remain clinically 

significant. Sainath K Andola et al conducted a 

prospective study to study the histomorphological 

spectrum of renal lesions in autopsies and attempt to 

establish the cause of death.[14] Out of 210 cases, 103 

cases (49.1%) showed tubulo-interstitial and vascular 

lesions, 92 cases (43.81%) exhibited near-normal 

histology, and 15 cases (7.1%) showed glomerular 

lesions. On the basis of these findings the authors 

concluded that tubulo-interstitial lesions were more 

common than glomerular lesions in medicolegal 

autopsies. Similar histopathological findings were 

also reported by the authors such as Sainath K et al.[14] 

Our findings reaffirm the diagnostic value of 

systematic autopsy-based renal examination and 

underscore the importance of including renal 

pathology in postmortem analyses since many of 

these pathologies remain undetected in asymptomatic 

individuals. Perrone ME et al reported that in adult 

autopsies majority of significant renal lesions were 

initially unrecognized.[15] This under recognition has 

significant public health implications, including 

missed opportunities for familial counselling, 

regional surveillance, and the design of screening 

protocols. 

 

CONCLUSION 

 

The study illustrates the spectrum of renal lesions 

identified in kidney tissues obtained during autopsy. 

Histopathological evaluation of these autopsy 
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specimens provides critical insights in to 

undiagnosed renal pathologies. Furthermore, it offers 

valuable information for identifying risk factors 

associated with various renal diseases and contributes 

to monitoring disease patterns and trends over time. 

 

REFERENCES 
 
1. Udayakumar N. Chronic kidney disease in India: from a 

resident physician's perspective. Postgrad Med J. 2006 
Nov;82(973):697-8. doi: 10.1136/pgmj.2006.047563. PMID: 

17099086; PMCID: PMC2660492. 

2. Heinzl MW, Resl M, Klammer C, Fellinger P, Schinagl L, 
Obendorf F, Feldbauer R, Pohlhammer J, Wagner T, Egger M, 

Dieplinger B, Clodi M. SUBCLINICAL KIDNEY INJURY 

IS CAUSED BY A MODERATE SINGLE 
INFLAMMATORY EVENT. Shock. 2022 Jul 1;58(1):14-19. 

doi: 10.1097/SHK.0000000000001942. Epub 2022 Jul 19. 

PMID: 35616594; PMCID: PMC9415208. 

3. Perrone ME, Chang A, Henriksen KJ. Medical renal diseases 

are frequent but often unrecognized in adult autopsies. Mod 

Pathol. 2018 Feb;31(2):365-373. doi: 
10.1038/modpathol.2017.122. Epub 2017 Oct 6. PMID: 

28984299. 
4. Al-Marhoon MS. Small Incidental Renal Masses in Adults: 

Review of the literature. Sultan Qaboos Univ Med J. 2010 

Aug;10(2):196-202. Epub 2010 Jul 19. PMID: 21509229; 
PMCID: PMC3074712. 

5. Paueksakon P, Fogo AB. Autopsy Renal Pathology. Surg 

Pathol Clin. 2014 Sep;7(3):321-55. doi: 
10.1016/j.path.2014.04.008. Epub 2014 Jun 27. PMID: 

26837443. 

6. Hayter AK, Jeffery R, Sharma C, Prost A, Kinra S. 
Community perceptions of health and chronic disease in South 

Indian rural transitional communities: a qualitative study. 

Glob Health Action. 2015 Feb 9;8:25946. doi: 
10.3402/gha.v8.25946. PMID: 25669238; PMCID: 

PMC4323408. 

7. Khare P, Gupta R, Agarwal S, Bhatnagar A, Anand R. 
Spectrum of Renal Lesions on Autopsy: Experience of a 

Tertiary Level Institute Based on Retrospective 

Histopathological Analysis. Cureus. 2021 Aug 

10;13(8):e17064. doi: 10.7759/cureus.17064. PMID: 

34522542; PMCID: PMC8428196. 

8. Omenai SA, Ajani MA, Nwadiokwu JI, Okolo CA. 

Histomorphological assessment of non-neoplastic renal 

diseases at autopsy: an institutional experience in 
Southwestern Nigeria. Malawi Med J. 2021 Dec;33(4):281-

286. doi: 10.4314/mmj.v33i4.9. PMID: 35291382; PMCID: 

PMC8893000. 
9. Sahoo SK, Mishra J, Perei S, Sahu A. Histopathological 

spectrum of kidney lesions in autopsy: A teaching hospital-

based study. Int J Acad Med Pharm. 2023;5(5):945-951. 
doi:10.47009/jamp.2023.5.5.185. 

10. Ohashi R, Ishii H, Naito Z, Shimizu A. Morphological 

spectrum of renal pathology and its correlation to clinical 
features in patients with disseminated intravascular 

coagulation: a study involving a series of 21 autopsy cases. 

Pathol Int. 2014 Sep;64(9):443-52. doi: 10.1111/pin.12192. 
Epub 2014 Aug 22. PMID: 25146453. 

11. Santoriello D, Khairallah P, Bomback AS, Xu K, Kudose S, 

Batal I, Barasch J, Radhakrishnan J, D'Agati V, Markowitz G. 
Postmortem Kidney Pathology Findings in Patients with 

COVID-19. J Am Soc Nephrol. 2020 Sep;31(9):2158-2167. 

doi: 10.1681/ASN.2020050744. Epub 2020 Jul 29. PMID: 
32727719; PMCID: PMC7461662. 

12. Jonsson A, Hardarson S, Petursdottir V, Palsdottir HB, 

Jonsson E, Einarsson GV, Gudbjartsson T. 
Nýrnafrumukrabbamein greind vid krufningu á Islandi 1971-

2005: Samanburdur vid aexli greind í sjúklingum á lífi [Renal 

cell carcinoma diagnosed at autopsy in Iceland 1971-2005]. 
Laeknabladid. 2008 Dec;94(12):807-12. Icelandic. PMID: 

19182316. 

13. Al-Marhoon MS. Small Incidental Renal Masses in Adults: 
Review of the literature. Sultan Qaboos Univ Med J. 2010 

Aug;10(2):196-202. Epub 2010 Jul 19. PMID: 21509229; 

PMCID: PMC3074712. 
14. Sainath K, Andola PK, Pattar PM, Umesh SR, et al. 

Morphological spectrum of renal lesions: an autopsy study. 

Indian J Forensic Med Pathol. 2020;13(2):297–302. 
15. Perrone ME, Chang A, Henriksen KJ. Medical renal diseases 

are frequent but often unrecognized in adult autopsies. Mod 

Pathol. 2018 Feb;31(2):365-373. doi: 
10.1038/modpathol.2017.122. Epub 2017 Oct 6. PMID: 

28984299. 

 


