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Abstract

Background: Hospital autopsy has been questioned regarding its utility, effectiveness, and validity.
Previous studies in hospital autopsy has shown some discrepancies between clinical and autopsy

diagnosis. The authors conducted this study to reveal any discrepancy existed in forensic autopsy.

Methods: Medical records and autopsy reports of the deceased at Siriraj hospital during 2012-
2014 were reviewed. The discrepancies between clinical and autopsy diagnosis were classified
into 6 classes according to Goldman et al.,, and Battle et al., including major discrepancies (class

I-11), minor discrepancies (class IlI-IV), non-discrepancy (class V), and non-classifiable (class VI).

Results: 84 patients were included in this study. Major discrepancies were found with 6 cases in
class 1 (7.1%), and 8 cases in class Il (9.5%), while minor discrepancies were found in class Ill = 18
cases (21.4%), class IV = 11 cases (13.1%). Class | discrepancies were found in cases died from

chest injury (3 cases), natural disease after trauma (2 cases), and abdominal injury (1 case).

Conclusion: The discrepancies between clinical and autopsy diagnosis in this study demonstrate
the significance of the autopsy as an important investigation tool in traumatic cases. Besides its

medico-legal benefit, forensic autopsy could also be used as quality improvement tool.
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Introduction

Autopsy has been a gold standard investigation for diagnosis in postmortem cases for a
long time. Information from the autopsy could be utilized in many ways. It is an important part
of medical education, research, and quality improvement as it could provide the most accurate

means of determining the cause of death and other significant or incidental diagnoses.”

Autopsy is also the key to detect missed diagnoses in traumatic death cases, supported
by a number of literatures.? However, some studies revealed insignificant value of autopsy since

they might offer little additional useful information.*V

In Thailand, the autopsy rate in every hospital has declined for several years, still, there
were no recorded data regarding autopsy discrepancy in Thailand, especially forensic autopsy.

Thus, we conducted this study to determine the magnitude of discrepancy between clinical
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diagnoses and autopsy diagnoses retrospectively in traumatic death cases in a tertiary care

hospital.
Materials and Methods
Cases selection procedure

Autopsy cases record from year 2012-2014 were reviewed retrospectively. The cases with
history of trauma such as traffic accident, physical assault, fall, and expired in the hospital,
whether in an emergency department, or in a ward, were included in this study. Any deceased
who died before hospital arrival, did not received any clinical management, or age under 1 years

were excluded from this study.
Process of analysis

The medical records and autopsy reports were reviewed. The general information was
recorded, including sex, age, length of arrival time from scene to hospital, length of stay in
hospital, cause of injury, chief complaint, underlying disease, vital signs, Glasgow Coma Score,

physical examination, investigations, clinical diagnoses, autopsy diagnoses, cause of death.

The clinical diagnoses were compared with autopsy diagnoses. If any discrepancy was
found between the clinical and autopsy diagnoses, it would be classified into class | to VI
according to the method of Goldman et al'’?, and modified by Battle et al'*®, with class VI as
non-classifiable cases."” Class | and Il were identified as major discrepancies, while class Ill and IV
were minor discrepancies. Class V was non-discrepancy. If a discrepancy was found in any cases

1) it would be classified into class VI. If there were

which were identified as immediate death'
multiple discrepancies, the most severe discrepancy would be chosen. The detailed descriptions

of each discrepancy class are shown in Table 1. %1%

The injury with positive discrepancy were also sorted into six body regions according to
the Injury severity score (ISS) system."® If the autopsy diagnosis revealed any condition not

resulted from trauma, it would be sorted into natural disease or unspecified.
Statistical analysis

Pearson’s chi-square test was used to determine statistical significance of the association
between the discrepancy classes found and selected variables, including length of stay in hospital,
site of injuries, and cause of death. P-value less than 0.05 is considered to be statistical

significance.
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Description of discrepancy

Major discrepancies

Class |

Class Il

Discrepancies in major diagnoses. Knowledge of diagnosis before death would have led
to changes in management that could have prolonged survival or cured the patient
(eg, pulmonary infarction treated as pneumonia, fungal pneumonia treated as bacterial

infection).

Discrepancies in major diagnoses whose detection before death would not have
changed survival even with correct treatment (eg, biventricular cardiac insufficiency due
to severe aortic stenosis with missed pulmonary emboli, correctly treated bacterial
sepsis with multiorgan failure because of unrecognised postoperative cervical

osteomyelitis in a patient with rheumatoid arthritis).

Minor discrepancies

Class Il

Class IV

Discrepancies in minor diagnoses not directly related to cause of death, but with
symptoms that should have been treated or would have eventually affected prognosis

(eg, pulmonary carcinoma in a patient with ruptured infrarenal aortic aneurysm).

Discrepancies in minor occult diagnoses (non-diagnosable) but with possible

epidemiological or genetic importance (eg, symptomless gallstones, goitre).

Non discrepancy

Class V

Non-discrepant diagnoses.

Non-classifiable cases

Class VI

Patient died immediately after admission with no diagnostic procedures, or refused any
diagnostic procedures or treatment. Necropsy was unsatisfactory with no clear findings

and no diagnosis could be established after review of clinical and necropsy data.

Table 1. Description of discrepancy classes by Goldman et al"? and modified by Battle et al®?,

Class VI is defined as non-classifiable cases.*?
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Results

84 forensic autopsy cases in Siriraj Hospital were included in this study. The majority of
cases were male (70 cases, 83.3%). The age of the deceased ranged from 7 years to 84 years in
82 cases (mean age = 42 year-old) and not available in 2 cases. The survival periods in this studied
varied from 41 minutes to 174 days (median = 13 hours 27 minutes). The shortest length of stay

in the hospital was 14 minutes.

The patients’ chief complaints were also recorded at trauma center and emergency
department. The most common recorded chief complaint in this study was alteration of

consciousness in 35 cases (41.7%).

The causes of injuries could be categorized into 7 groups, the most common cause was
traffic accident in 51 cases (60.7%), and the second one was fall (15 cases, 17.9%). Another causes
of injury were blunt and sharp force injury, (6 cases, 7.2%), firearm injury (5 cases, 6.0%), physical

agent injury (3 cases, 3.6%), and others (4 cases, 4.8%). These are shown in Table 2.

The cause of death in this study could be divided into 7 groups. Head injury was the most
common cause of death in this study (40 cases, 47.6%), the second cause was natural diseases

as the results of complication in 14 cases (16.7%). These are shown in Table 3.

The discrepancies found from this study were categorized as major discrepancy in 14 cases
with 6 cases in class | (7.1%), and 8 cases in class Il (9.5%). The detailed description of these cases
are shown in Table 4. The minor discrepancy were found in 29 cases; with class Ill 18 cases

(21.4%), and class IV 11 cases (13.1%)

There was no significant association between the type of missed diagnosis, cause of death,
and the length of stay in hospital with the discrepancy. Nevertheless, the result still implied some

information in this study, as discussed below.

In 50 cases with discrepancy found, chest injury was the most common missed diagnosis
in major discrepancy group (3 cases in class I, 3 cases in class Il). As for the minor discrepancy
group, the most frequent diagnoses which discrepancy existed was natural disease (class Ill 9

cases, class IV 8 cases). The autopsy diagnoses in each class of discrepancy are shown in Table 5.
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Cause of injury Cases

Traffic accident 51 (60.7%)
Fall 15 (17.9%)
Body assault by blunt/sharp force trauma 6 (7.2%)
Firearm injury 5 (6.0%)
Physical agent injury 3 (3.6%)
Other (unknown, sudden collapse) 4 (4.8%)
Total 84 (100%)

Table 2. The causes of injury in 84 autopsy cases

Cause of death Frequency
Head injury 40 (47.6%)
Natural disease (complication of trauma) 14 (16.7%)
Chest injury 10 (11.9%)
Multiple injury 9 (10.7%)
Abdominal injury 4 (4.8%)
Extremity & pelvic injury 3 (3.6%)
Others (unknown, electrocution) 4 (4.8%)
Total 84 (100%)

Table 3. Cause of death after forensic autopsy was performed
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Autopsy diagnosis

Discrepancy Extremities
class Head Chest Abdominal & Natural Total
injury injury injury Pelvic disease
injury

Class | 0 3 1 0 2 6
Class i 1 3 2 0 3 9
Class Il 4 7 2 1 9 23
Class IV 1 3 0 0 8 12
Total 6 16 5 1 22 50

Table 5. Autopsy diagnosis in each discrepancy class

Discussion

As it become more debatable about the usefulness of autopsy. There are many literatures
focus on this point in varied place and time or samples of studies. The conclusions also varied in

controversy.? 'V

This study showed that autopsy could remain its important role as a standard diagnostic
procedure in postmortem cases for complete information, especially in traumatic cases. We found
major discrepancies in 7.1% of cases compare to the study in 1998-1999 which found 0% major
discrepancies in trauma patients.?” Another study in 2002 in medical cases also found 2% of

cases to have major discrepancies.’®

Even though the diagnostic procedures nowadays are much more accurate but that do
not bring a considerable reduction in the incidence of misdiagnoses.' However, the results from
reports should be viewed not as an indictment of the value of diagnostic procedures but as a
caution against overreliance on them."? This study should be a point to raise awareness that

patients with multiple traumas can have lethal lesions apart from a major diagnosis.’”

In this study, most of the major discrepancies were found to be chest injuries (7.1%). A
reason that might explain this result is that blunt chest trauma is difficult to be detected and
diagnosed early in nature, especially dynamic injury, which the patients might have subtle

external injury.

While some studies revealed that a prolonged hospital stay increases rates of

misdiagnoses, others propose the opposite.?>?" This study found no significant between the
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discrepancy rate and the length of stay in hospital. However there was a tendency of the
discrepancy in early death cases to be due to missed injuries, while in the late death cases,
discrepancy could be detected in form of natural disease, including infection as a result of

complications and the patient’s underlying disease.

As for the natural diseases those were found to be the most common diagnosis in minor
discrepancy groups, most of the cases were found to receive only supportive management for

their poor prognosis, thus the investigations in these cases might not be completed to the last.
Conclusion

In summary, even there were much more improvement in diagnostic procedure and
investigation tools than before, the discrepancy in diagnosis in dead patients still remain and need
to be uncovered by autopsy as a gold standard diagnosis. It not only served for legal procedure
but also take a part in hospital quality improvement, too. Our study revealed that the most major
discrepancies in traumatic cases were blunt chest injury and mostly found in patients with

multiple injuries which were not uncommon to be missed diagnosis.

References

1. 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.

2. Barendregt WB, de Boer HH, Kubat K. Autopsy analysis in surgical patients: a basis for clinical audit. Br J Surs.
1992;79(12):1297-9.

3. Stothert JC, Jr., Gbaanador GB, Herndon DN. The role of autopsy in death resulting from trauma. J Trauma.
1990;30(8):1021-5; discussion 5-6.

4. West JG. An autopsy method for evaluating trauma care. J Trauma. 1981;21(1):32-4.

5. West JG. Validation of autopsy method for evaluating trauma care. Arch Surg. 1982;117(8):1033-5.

6. Martin BT, Fallon WF, Jr., Palmieri PA, Tomas ER, Breedlove L. Autopsy data in the peer review process improves
outcomes analysis. J Trauma. 2007;62(1):69-73; discussion

7. West JG, Trunkey DD, Lim RC. Systems of trauma care. A study of two counties. Arch Surg. 1979;114(4):455-60.

8. Eyi YE, Toygar M, Karbeyaz K, Kaldirim U, Tuncer SK, Durusu M. Evaluation of autopsy reports in terms of preventability
of traumatic deaths. Ulus Travma Acil Cerrahi Derg. 2015;21(2):127-33.

9. Soderlund T, Tulikoura I, Niemela M, Handolin L. Traumatic deaths in the emergency room: A retrospective analysis of
115 consecutive cases. Eur J Trauma Emerg Surg. 2009;35(5):455-62.

10. Forsythe RM, Livingston DH, Lavery RF, Mosenthal AC, Hauser CJ. Autopsies in trauma do not add to peer review or
quality assurance. J Trauma. 2002;53(2):321-5.

11. Stevanovic G, Tucakovic G, Dotlic R, Kanjuh V. Correlation of clinical diagnoses with autopsy findings: a retrospective

study of 2,145 consecutive autopsies. Hum Pathol. 1986;17(12):1225-30.

NsEnsEALIETRNTWUssalne U9 12 aduil 1 unsies - Squieu 2561 43



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Goldman L, Sayson R, Robbins S, Cohn LH, Bettmann M, Weisberg M. The value of the autopsy in three medical eras. N
Engl J Med. 1983;308(17):1000-5.

Battle RM, Pathak D, Humble CG, Key CR, Vanatta PR, Hill RB, et al. Factors influencing discrepancies between premortem
and postmortem diagnoses. JAMA. 1987;258(3):339-44.

Bellwald M. [Autopsies with unsatisfactory results]. Schweiz Med Wochenschr. 1982;112(3):75-82.

Sobrino J, Shafi S. Timing and causes of death after injuries. Proc (Bayl Univ Med Cent). 2013;26(2):120-3.

Baker SP, O'Neill B, Haddon W, Jr., Long WB. The injury severity score: a method for describing patients with multiple
injuries and evaluating emergency care. J Trauma. 1974;14(3):187-96.

Demirkiran D, Ortanca I, Sahan M, Celikel A, Arslan M. A Comparison between Premortem and Postmortem Diagnosis in
Trauma Cases. Forensic Medicine and Anatomy Research. 2015;3:89-94.

Schwanda-Burger S, Moch H, Muntwyler J, Salomon F. Diagnostic errors in the new millennium: a follow-up autopsy
study. Mod Pathol. 2012;25(6):777-83.

Ermenc B. Comparison of the clinical and post mortem diagnoses of the causes of death. Forensic Sci Int.
2000;114(2):117-9.

Shen LY, Marcotte KN, Helmer SD, Dudley MH, Smith RS. Correlation of clinical findings and autopsy results after fatal
injury from motor vehicular-related crashes. Am Surg. 2006;72(3):282-7.

Tai DY, El-Bilbeisi H, Tewari S, Mascha EJ, Wiedemann HP, Arroliga AC. A study of consecutive autopsies in a medical ICU:

a comparison of clinical cause of death and autopsy diagnosis. Chest. 2001;119(2):530-6.

44 joumnal of Forensic Physician Association of Thailand Volume #, Number#2, Month — Month 20##



