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Chronic kidney disease (CKD) is a global health
crisis, with an estimated prevalence of 8-16%
worldwide." In people aged 65-74, 1 in 5 men and
1in 4 women have CKD. Well-known complications of
acute and chronic kidney disease include cardiovascular
disease and death, end stage renal disease (ESRD),
infections, mineral and bone disorders, anemia, and
cognitive decline. What may be underappreciated is
that kidney disease is deadly, consistently reported as
the 9™ leading cause of death in the United States.?
In fact, more than 90,000 Americans die from kidney
diseases annually, which exceeds the number of
combined deaths from breast and prostate cancer.
Yet how often do pathologists invoke kidney disease
as the cause of death at autopsy? Are pathologists
adequately trained to recognize medical renal diseases
in autopsy specimens? Since kidney biopsy is usually
avoided in critically ill patients, histologic evaluation of
autopsy kidneys may be the first and only opportunity
to identify these diseases. This is crucial as these
findings may have implications for the surviving family
members, particularly for those diseases with a genetic
component.

We recently conducted a retrospective histologic
review of adult autopsy kidneys at our institution
in order to 1) establish a baseline of medical renal
diseases which the autopsy pathologist can expect to
encounter, and 2) determine the incidence of missed
diagnoses. In addition to frequent findings of acute
tubular injury and arterionephrosclerosis, we detected a
wide variety of significant renal pathology in one-third
of adult autopsies over a 2-year span.> Common
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lesions included diabetic nephropathy, thrombotic
microangiopathy, glomerulonephritis (frequently
infection-related), diseases related to underlying
hematologic malignancies, and toxic/metabolic
tubulointerstitial diseases. Review of the corresponding
autopsy reports reveals that most of these lesions (60%)
were not identified. Unfortunately, this deficiency was
not surprising given the recent literature demonstrating
that nonneoplastic renal diseases are often missed in
tumor nephrectomy specimens.*®

There are several possible reasons why a
pathologist might commit a diagnostic error by
overlooking a disease process at autopsy. The primary
emphasis during autopsy examination is identification
of the immediate cause of death, which results in a
more dedicated examination of the organs frequently
involved in devastating events (i.e. heart, lungs, and
brain). Surgical pathology practices have become
increasingly subspecialized, so pathologists are also
likely to focus on their organ system(s) of expertise.
We also speculate that many pathologists are not
adequately trained to recognize medical diseases in
autopsy kidney specimens. Our study demonstrates
a knowledge gap that needs to be addressed, and
also provides a mechanism for addressing it. Autopsy
pathology, including medical renal pathology, is a rich
educational resource that should be emphasized in
residency training.

The deficiency in knowledge regarding renal
pathology is most likely due to limited exposure and
the current training practices in pathology residency
programs. In an effort to address this deficiency in the
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US, the Accreditation Council for Graduate Medical
Education (ACGME) included the requirement of renal
pathology in the anatomic pathology curriculum for
pathology residents effective July 1, 2015. One of
the challenges in developing a renal pathology
curriculum to meet the ACGME requirement is the
perceived scarcity of teaching material. Medical
renal pathology is a small and highly subspecialized
field, requiring integration of clinical and laboratory
data with light, immunofluorescence, and electron
microscopic techniques. Kidney biopsy services and
fellowship-trained nephropathologists are typically
centralized in large academic pathology departments.
Institutions with smaller pathology programs may
struggle to develop a renal pathology curriculum.
Our study provides one solution to this problem
by establishing autopsy kidney specimens as a rich
source of medical renal pathology for diagnostic and
teaching purposes. In fact, autopsy kidneys likely
provide a more accurate picture of the spectrum and
frequency of kidney disease in the general population
than for-cause renal biopsies. Based on our own
departmental experience, we advocate a dedicated
renal pathology rotation early in residency training,
followed by reinforcement over subsequent years
through one-on-one review of autopsy kidneys and the
non-neoplastic parenchyma in tumor nephrectomies
with renal pathologists. Autopsy kidneys can easily
be incorporated into didactic lectures and unknown
slide sessions, particularly in residency programs with
fewer medical renal biopsies. Our implementation of
this curriculum has met with great success and positive
feedback.

There are certain challenges to assessment of the
kidneys at autopsy, particularly given the desire to
minimize costs, and no standard guidelines have been
established for their proper evaluation. Several recent
reviews have detailed suggested approaches to autopsy
renal pathology including gross examination, tissue
allocation, and ancillary studies, in addition to medical
record review.?'® We would emphasize the importance
of systematic evaluation of all four compartments
of renal parenchyma on the H&E stain, namely the
glomeruli, tubules, interstitium, and vessels. In fact,
most lesions can be identified or strongly suspected
based on H&E staining alone, precluding the time and
cost of ancillary studies.

Unfortunately, the value placed on the autopsy
has declined over the past few decades due to a
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combination of factors including lack of reimbursement,
clinical disinterest, advances in premortem diagnostic
techniques, and risk of litigation. Autopsy rates
dropped precipitously in the US after the Joint
Commission on Accreditation discontinued their
hospital autopsy mandate in 1971 and Medicare
stopped reimbursement in 1986. Many physicians are
concerned that current hospital autopsy rates have
declined to approximately 10% of hospital deaths,'?
down from a 70% or higher rate in teaching hospitals
in the 1960s." It has been well-documented that the
hospital autopsy provides invaluable epidemiological
data and significantly contributes to quality control
and improvement of patient care.”'16 |n the
College of American Pathologists Q-Probes Study,'”'®
an unexpected disease finding that contributed
to a patient’s death was identified in 39.7% of
2479 autopsies from 248 institutions. The same study
also determined that 93.0% of clinical questions were
resolved by the autopsy. In addition to the clinical
relevance of the postmortem examination in current
medical practice, the hospital autopsy provides a
valuable educational tool for both residents and medical
students. The autopsy epitomizes problem-based
learning and clinicopathologic correlation as well
as providing valuable material for learning gross
and histologic examination, including medical renal
pathology. Encouragingly, both internal medicine
and pathology residents at a large academic teaching
hospital assign high importance to autopsies in terms
of education, answering clinical questions, public
health, and research.™ It is imperative that academic
pathologists emphasize the value of the autopsy to
our pathologists-in-training.

Our institutional review highlights a knowledge
gap that is pertinent to all practicing pathologists,
who should be aware that medical renal disease
is common in adult autopsy kidney specimens but
is often overlooked. The autopsy has long been
recognized for providing important contributions in
medical education and quality improvement of care,
and autopsy kidney specimens are a valuable source of
material to supplement training in anatomic pathology.
Furthermore, our understanding of the natural history
and pathogenesis of kidney disease will improve with
accurate recognition and reporting of kidney diseases
at autopsy.

Autops Case Rep (Sao Paulo). 2018;8(1):2018013



REFERENCES

1. Jha V, Garcia-Garcia G, Iseki K, et al. Chronic kidney
disease: global dimension and perspectives. Lancet.
2013;382(9888):260-72. http://dx.doi.org/10.1016/

S0140-6736(13)60687-X. PMid:23727169.

2. Xu J, Murphy SL, Kochanek KD, Arias E. Mortality in the
United States, 2015. NCHS Data Brief. 2016;(267):1-8.

PMid:27930283.

3. Perrone ME, Chang A, Henriksen KJ. Medical renal
diseases are frequent but often unrecognized in adult
autopsies. Mod Pathol. 2018;31(2):365-73. http://dx.doi.

org/10.1038/modpathol.2017.122. PMid:28984299.

4. Henriksen KJ, Meehan SM, Chang A. Non-neoplastic
renal diseases are often unrecognized in adult tumor
nephrectomy specimens: a review of 246 cases. Am J Surg
Pathol. 2007;31(11):1703-8. http://dx.doi.org/10.1097/

PAS.0b013e31804cab3e. PMid:18059227.

5. Bijol V, Mendez GP, Hurwitz S, Rennke HG, Nosé V.
Evaluation of the nonneoplastic pathology in tumor
nephrectomy specimens: predicting the risk of progressive
renal failure. Am J Surg Pathol. 2006;30(5):575-84. http:/
dx.doi.org/10.1097/01.pas.0000194296.74097.87.

PMid:16699311.

6. Salvatore SP, Cha EK, Rosoff JS, Seshan SV. Nonneoplastic
renal cortical scarring at tumor nephrectomy predicts decline
in kidney function. Arch Pathol Lab Med. 2013;137(4):531-
40. http://dx.doi.org/10.5858/arpa.2012-0070-0A.

PMid:23544942.

7. Henriksen KJ, Meehan SM, Chang A. Nonneoplastic
kidney diseases in adult tumor nephrectomy and
nephroureterectomy specimens: common, harmful, yet
underappreciated. Arch Pathol Lab Med. 2009;133(7):1012-

25. PMid:19642728.

8. Bijol V, Batal I. Non-neoplastic pathology in tumor
nephrectomy specimens. Surg Pathol Clin. 2014;7(3):291-
305. http://dx.doi.org/10.1016/j.path.2014.04.001.

PMid:26837441.

9. Paueksakon P, Fogo AB. Autopsy renal pathology. Surg
Pathol Clin. 2014;7(3):321-55. http://dx.doi.org/10.1016/j.

path.2014.04.008. PMid:26837443.

Conflict of interest: None
Financial support: None

Submitted on: February 19%, 2018
Accepted on: February 21, 2018

Correspondence
Kammi J Henriksen

Department of Pathology - The University of Chicago

10.

13.

16.

19.

Henriksen KJ

Henriksen KJ. Assessment of kidneys in adult autopsies.
Diagn Histopathol. 2017;23(3):117-25. http://dx.doi.
org/10.1016/j.mpdhp.2017.03.009.

. Burton JL, Underwood J. Clinical, educational,

and epidemiological value of autopsy. Lancet.
2007;369(9571):1471-80. http://dx.doi.org/10.1016/
S0140-6736(07)60376-6. PMid:17467518.

. Marwick C. Pathologists request autopsy revival. JAMA.

1995;273(24):1889-91. http://dx.doi.org/10.1001/
jama.1995.03520480007002. PMid:7783283.

Reichert CM, Kelly VL. Prognosis for the autopsy.
Health Aff. 1985;4(2):82-92. http://dx.doi.org/10.1377/
hlthaff.4.2.82. PMid:3930379.

. Roulson J, Benbow EW, Hasleton PS. Discrepancies between

clinical and autopsy diagnosis and the value of post mortem
histology; a meta-analysis and review. Histopathology.
2005;47(6):551-9. http://dx.doi.org/10.1111/j.1365-
2559.2005.02243 x. PMid:16324191.

. Shojania KG, Burton EC, McDonald KM, Goldman L.

Changes in rates of autopsy-detected diagnostic errors
over time: a systematic review. JAMA. 2003;289(21):2849-
56. http://dx.doi.org/10.1001/jama.289.21.2849.
PMid:12783916.

Scordi-Bello 1A, Kalb TH, Lento PA. Clinical setting and
extent of premortem evaluation do not predict autopsy
discrepancy rates. Mod Pathol. 2010;23(9):1225-
30. http://dx.doi.org/10.1038/modpathol.2010.107.
PMid:20526285.

. Zarbo RJ, Baker PB, Howanitz PJ. The autopsy as a

performance measurement tool: diagnostic discrepancies
and unresolved clinical questions. Arch Pathol Lab Med.
1999;123(3):191-8. PMid:10086506.

. Nakhleh RE, Baker PB, Zarbo RJ. Autopsy result utilization:

a College of American Pathologists Q-Probes study of 256
laboratories. Arch Pathol Lab Med. 1999;123(4):290-5.
PMid:10320139.

Hull MJ, Nazarian RM, Wheeler AE, Black-Schaffer WS,
Mark EJ. Resident physician opinions on autopsy importance
and procurement. Hum Pathol. 2007;38(2):342-50.
http://dx.doi.org/10.1016/j.humpath.2006.08.011.
PMid:17134740.

5841 S. Maryland Ave, Room S-630 (MC 6101) — Chicago/IL — USA

60637
Phone: +1 (773) 834-5636/Fax: +1 (773) 834-7644
kammi.henriksen@uchospitals.edu

Autops Case Rep (Sao Paulo). 2018;8(1):e2018013

3-3


https://doi.org/10.1016/S0140-6736(13)60687-X
https://doi.org/10.1016/S0140-6736(13)60687-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23727169&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27930283&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27930283&dopt=Abstract
https://doi.org/10.1038/modpathol.2017.122
https://doi.org/10.1038/modpathol.2017.122
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28984299&dopt=Abstract
https://doi.org/10.1097/PAS.0b013e31804ca63e
https://doi.org/10.1097/PAS.0b013e31804ca63e
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18059227&dopt=Abstract
https://doi.org/10.1097/01.pas.0000194296.74097.87
https://doi.org/10.1097/01.pas.0000194296.74097.87
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16699311&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16699311&dopt=Abstract
https://doi.org/10.5858/arpa.2012-0070-OA
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23544942&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23544942&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19642728&dopt=Abstract
https://doi.org/10.1016/j.path.2014.04.001
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26837441&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26837441&dopt=Abstract
https://doi.org/10.1016/j.path.2014.04.008
https://doi.org/10.1016/j.path.2014.04.008
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26837443&dopt=Abstract
https://doi.org/10.1016/j.mpdhp.2017.03.009
https://doi.org/10.1016/j.mpdhp.2017.03.009
https://doi.org/10.1016/S0140-6736(07)60376-6
https://doi.org/10.1016/S0140-6736(07)60376-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17467518&dopt=Abstract
https://doi.org/10.1001/jama.1995.03520480007002
https://doi.org/10.1001/jama.1995.03520480007002
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7783283&dopt=Abstract
https://doi.org/10.1377/hlthaff.4.2.82
https://doi.org/10.1377/hlthaff.4.2.82
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3930379&dopt=Abstract
https://doi.org/10.1111/j.1365-2559.2005.02243.x
https://doi.org/10.1111/j.1365-2559.2005.02243.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16324191&dopt=Abstract
https://doi.org/10.1001/jama.289.21.2849
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12783916&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12783916&dopt=Abstract
https://doi.org/10.1038/modpathol.2010.107
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20526285&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20526285&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10086506&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10320139&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10320139&dopt=Abstract
https://doi.org/10.1016/j.humpath.2006.08.011
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17134740&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17134740&dopt=Abstract

