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Abstract
Discrepancies between clinical and autopsy diagnoses range from 30% to 37%. The significance of deontological examinations
remains high. In the pursuit of proper evaluation of diagnostic discrepancies, the establishment of pathogenesis, the mechanism of
death, and a correct diagnosis are of particular importance.
A retrospective study of deontological examinations, aimed at the detection of medical errors and carried out by the State Forensic

Medicine Service during the period 1989 to 2016, was performed. The clinical and autopsy data from 1007 cases were collected in
compliance with the research protocol.
The number of deontological examinations tends to increase. In 60% of cases, the deceased were men. Most cases were in the

age group of 50 to 59 years. Most examinations were carried out in relation to improperly provided healthcare services and the
patient’s death in surgery, admission, intensive care and obstetrics-gynecology departments. In 13% of cases, the diagnosis did not
coincide and, in 79% of cases, the diagnoses fully coincided. In 68% of cases, the medical error was disproved.
The number of deontological examinations is increasing. In most cases, clinical and autopsy diagnoses fully matched. Incorrectly

clinically diagnosed intracranial injuries were the most common diagnostic mistakes. The data are similar to the results of research in
other countries and would be relevant to ensuring the prevention of medical mistakes and the improvement of healthcare quality.

Abbreviation: EU = European Union.

Keywords: deontological examination, discrepancies, final diagnosis, forensic science, medical error, medical malpractice

1. Introduction

The healthcare system is rapidly changing in a constantly
changing world. Advanced diagnostic and treatment methods,
preventive care, increasingly sophisticated thinking of young
physicians make healthcare services more accessible to everyone.
Nevertheless, the novelties and increasing workload of physi-
cians, pace, and stress have led to a higher number of medical

errors and more frequent misunderstandings between the
physician and the patient. Deontological examinations are of
significant importance in seeking to find out the relevance of the
provided services and appropriateness of medical treatment. In
the age of enlightenment, not only the medical practitioner’s
liability for mistakes was addressed, but also the legal liability
doctrine, and the rules for determining the liability were
particularly clearly developed. The first attempts to define proper
medical practice and the most typical medical mistakes were
recorded in the scripts of John Cotta (16th century).[1–3] The term
“deontology,” which is of Ancient Greek origin (d"�on, déon,
“duty, obligation”; -logίa, -logia, “science”), denominates the
theory of ethics stating that any action by itself can be regarded as
right or wrong, no matter the consequences. In other words,
deontology is the science of mandatory behavior. The author of
the term is the English moralist D. Bentham (J. Bentham, 1749–
1832).[4] In recent years, the issues which were purely
deontological have been resolved in legal terms, that is, the
moral regulation of the actions of medical staff has become
legal.[5–7] Patients more often rebuke physicians for their
mistakes, for infringements of the rules of medical treatment.
The term “physician mistake” which was common earlier has
been partially replaced with the term “medical mistake.”[3]

For the purpose of determining the medical mistakes, experts
are invoked. In order to properly establish the diagnosis, the
genesis of the disease, the cause of death, and the mechanism of
death must be accurately determined. Diagnoses must be unified,
meet the formulation and coding rules. Having completed the
examination, the forensic medical examiners must compare the
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clinical and autopsy diagnosis by 3 separate points: underlying
cause of death; complications; concomitant diseases/conditions.
A discrepancy between the diagnoses is deemed to be a material
discrepancy of any of the nosologically units of the diagnosis in
terms of location, etiology, nature of the pathological process,
and delayed and untimely diagnostics of the major disease or
injury. According to the literature data, discrepancies between
clinical and autopsy diagnosis range, on average, from 30% to
37%. The significance of deontological examinations is still high
and autopsy is deemed to be the criterion standard for the
establishment of final diagnosis, allowing to improve clinical
diagnostics and formulate the correct clinical diagnoses.[1,2] This
study is aimed at reviewing the collected data concerning the
deontological examinations carried out by the State Forensic
Medicine Service during the period of 1989 to 2016, comparing
them with earlier research in Lithuania and abroad.

2. Methods

2.1. Study design and data source

The deontological examinations aimed at detecting medical
mistakes and carried out in the State Forensic Medicine Service
during the period of 1989 to 2016 were analyzed. The research
was designed as a retrospective cohort study and was approved
by the Vilnius Regional Biomedical Research Ethics Committee.
An informed consent was signed by the research subjects’
representatives. Additional data were collected from the central
health e-database of Lithuania (www.esveikata.lt). A review of
the literature sources concerning deontological examinations was
carried out.

2.2. Identification of cases

The cases meeting the deontological examination criteria as set
out below were included:

1. The cases concerning breaches of the professional activities or
crimes committed by medical staff;

2. A commission of forensic science experts and physicians-
practitioners is formed for the purposes of analyzing the expert
examination;

3. The expert examination specifies the circumstances in which
the health impairment or death of the patient has occurred;

4. The expert examination was assigned by a court or pretrial
officers.

The data were collected from the archive of the State Forensic
Medicine Service according to the research protocol. The data
collected for the study were place of the incident, specialty of the
medical personnel involved, time of the incident, time of the
deontological examination, gender and age of the victim, clinical
and autopsy diagnosis, reasons for ordering the deontological
examination, composition of the expert commission, and number
of questions.
All clinical and forensic pathological diagnoses were coded by

ICD-10-CM codes. The first letter and the first 2 numbers of the
ICD-10-CM diagnosis code were evaluated. If the first letter of
the ICD-10-CM code of clinical and autopsy diagnoses was
different (a separate nosologically unit), it was considered a
complete mismatch of the diagnoses. If the first letter of the ICD-
10-CM code of clinical and autopsy diagnoses was the same, but
the first 2 numbers were different, it was considered a partial
mismatch. If the first letter of the ICD-10-CM code and the first

2 numbers of the clinical and autopsy diagnoses were the same,
it was considered a complete match of the diagnoses.

2.3. Statistical analysis

Statistical analysis package “R”was used for the data processing.
The statistically significant differences between the 2 groups were
established by means of the nonparametric test Mann-Whitney-
Wilcoxon with a 95% level of confidence. The afore-mentioned
test was chosen because data distribution was abnormal. The
criterion also minimizes the likelihood of errors of the first type
and the second type, that is, does not allow to accept a false
hypothesis or to dismiss the right hypothesis. The calculated
value of the criterion P suggests a statistically significant
difference if P is <.05. The statistically relevant trends were
evaluated by the Pearson correlation coefficient test with a 95%
level of confidence. The afore-mentioned coefficient was chosen
because it verifies the linear characteristics in a sufficiently
informative manner.

3. Results

The total number of deontological examinations in the period
1989 to 2016 was 1007. The data provided in the first diagram
(Fig. 1) suggest that the total number of deontological
examinations per year tends to increase. The majority of cases
for which deontological examinations were ordered occurred
after 1995. The number of cases per year was increasing
markedly until 2002. The highest number of deontological
examinations was in 2011 (73 cases).
In 60% (n=600) of cases the victims were men and in 40%

(n=407) – female. A more thorough analysis of the distribution
of deontological examinations by sex in each year (Fig. 2) has
shown that in all year’s male victims were the majority, except for
the year 1992, 1996, and 2010, when the number of female
victims was higher. The proportion of men was higher in the year
2000 (P= .033). In other years, the portion of the examined
persons did not significantly differ in terms of sex (P> .05).
A total of 985 cases were divided into age groups in terms of

the age of the victim at the moment of the incident (Fig. 3). In 22
cases, the age of the victim was not indicated. The distribution of
deontological examinations by the age of the male and female
subjects was different nearly in all years and, only in certain age
groups, the distribution was similar: 7- to 18-year age group, 30-
to 39-year age group, and ≥70-year age group. Furthermore, it is
evident that the highest number of men was in 50- to 59-year age
group, that is, 96 cases (P= .004). The lowest number of
established cases was in 1 to 2 and 3 to 6 age groups (12 and 16
cases, respectively). The highest number of female victims was in
30- to 39-year age group, that is, 70 cases (P= .016). The lowest
number of female victims was in 1- to 2-year age group (4 cases),
whereas the number of victims in 3- to 6-year age group was
slightly higher (8 cases).
Evaluation of the number of victims by age and comparison of

the distribution of patients by age with the overall structure of age
of the Lithuanian population suggests that the proportions of
persons aged 1 year and over meet the overall structure of the
population (correlation r=0.53, P< .001). The portion of
persons younger than 1 year of age among the subjects is higher
than the portion in the Lithuanian population (P< .001). The
average age of victims has increased over the study period
(P= .002). The age growth trend has been observed, that is, 0.56
year on an annual basis.
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Figure 1. Distribution of deontological examinations by the year of incident.

Figure 2. Distribution of the victims by sex in each analyzed year.
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The specialty of medical practitioners for whose healthcare
services the deontological examinations were assigned was
determined. In 141 cases, the specialty was not indicated. In
the majority of cases, deontological examinations were carried
out in relation to the services provided by general surgeons, that
is, 151 cases; obstetricians-gynecologists – 122 cases; trauma
surgeons – 90 cases; intensive care physicians – 76 cases;
neurosurgeons – 75 cases; and general medicine physicians – 65
cases. The numbers of deontological examinations in relation to
the services provided by medical practitioners of other specialties
were lower and the differences were not significant. The
breakdown of cases by sex has revealed that, in the majority
of cases, deontological examinations for male victims were
assigned in relation to the services provided by surgeons
(P= .002) and neurosurgeons and general medicine physicians
(P< .001); deontological examinations for female victims were
assigned in relation to the services provided by obstetricians-
gynecologists (P< .001). The expert examination for persons
younger than 1 year of age was most commonly assigned for the
services provided by obstetricians-gynecologists (P< .001).
Deontological examinations for patients aged 1 to 18 years were
mainly assigned in relation to the services provided by obstetri-
cians-gynecologists (P= .002). Deontological examinations for
patients aged70years andolderweremainlyassigned in relation to
the services provided by general surgeons (P= .026) and trauma
surgeons (P= .002). The analysis of the distribution of deontologi-
cal examinations by the department in which the cases in question
emerged suggests that the highest number of cases emerged in
surgery departments, that is, 154 cases, in admissiondepartments–
133 cases, and in intensive care departments – 123 cases. The

number of cases in obstetrics and gynecology departments was
slightly lower, that is, 105 cases. Such a high number of cases in the
afore-mentioned departments could be linked to a high flow of
patients and great expectations from their relatives.
The institutions in respect of the specialists of which

deontological examinations were assigned were analyzed during
the research. Inpatient services were provided in 855 cases,
whereas only outpatient services were provided in 125 cases.
Deontological examinations in relation to the provided

outpatient services were more often assigned for female victims
(P= .001). Deontological examinations for inpatient treatment
were more often assigned for young persons (younger than 1
year) and persons older than 70 years (P= .003).
During this research, distribution of deontological examina-

tions by the outcome of the provided healthcare services was
analyzed. In 715 cases (71%), the expert examination was
assigned in relation to death of the patients, whereas in 292 cases
(29%) the victims were discharged from health institutions. The
patients who died were more usually men, that is, 475 (66.43%).
Female patients were more commonly discharged from health
institutions, that is, 167 (57.20%), (P< .001). The number of
deaths in the 3 age groups of victims who were of age 30 years
and older, that is, 30 to 39 years, 40 to 49 years, and 50 to 59
years, was similar (97, 97, and 95 cases, respectively). It has been
determined that the lowest number of deaths was in 1- to 2-year
age group (14 cases). In 72 cases of death, the patients were
younger than 1 year. The highest number of victims who were
discharged from health institutions was in the age groups of 19 to
29 years and 40 to 49 years, that is, 53 and 57 cases, respectively.
In 2 cases deontological examination was ordered in relation to

Figure 3. Distribution of deontological examinations by sex and age groups.
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children aged 1 to 2 years who were treated and discharged from
health institutions.
The analysis of the reasons for assignment of a deontological

examination (all cases including the cases where more than 1
option was marked were examined) suggests that in the majority
of cases, that is, in 928 cases, a deontological examination was
assigned in relation to improperly provided healthcare services; in
665 cases – in relation to the death of a patient in the course of
treatment; in 85 cases – in relation to the establishment of health
impairment; in 7 cases – in the event of any doubts for the
diagnosis made in a primary health institution and discrepancy of
expert cases, in diagnosis or correction of diagnosis; in 3 cases – in
relation to the accuracy of determination of the scope of the
health impairment (expert examination); and in 4 cases – for
other reasons (discrepancies of the mechanism and time of
causing injuries in expert conclusions). Deontological examina-
tions for female victims were more often assigned in relation to
health impairment (P< .001). Deontological examinations for
male victimsweremore often assigned for the death of a patient in
the course of treatment (P= .017). An expert examination in
relation to health impairment was more often assigned to
younger persons (younger than 40 years) (P= .015).
Examination of the number of experts and medical practi-

tioners within the deontological examination commission
suggests that in 769 cases, 2 forensic medicine experts were
involved; in 194 cases, 1 expert was involved; and in 44 cases, 3
experts were involved. The number of medical practitioners
invited to deontological examination commissions ranged from 1
to 6. In 481 cases, 1 medical practitioner was involved; in 318
cases – 2 medical practitioners; in 113 cases – 3 medical
practitioners; in 38 cases – 4 medical practitioners; in 8 cases – 5
medical practitioners; and in 1 case – 6medical practitioners. In 3

cases the number of involved specialists was not indicated. As for
distribution by the specialists who were mainly involved in
deontological examination commissions, the following specialists
were most commonly involved: intensive care physicians (161
cases), neurosurgeons (158 cases), obstetricians-gynecologists
(consulted in 157 cases), and trauma surgeons (123 cases). The
specialty of the medical practitioners in the deontological
examination commission correlates with the professional
specialty of the accused physicians.
The number of cases by coincidence of the diagnoses made

during deontological examinations and diagnoses made by the
physicians who provided healthcare services is distributed as
follows: in 79% of cases, the diagnoses coincided, in 13% of
cases, the diagnoses did not coincide, and in 7% of cases, the
diagnoses partially coincided. In 1% of cases, coincidence of the
diagnoses could not be determined due to lack of data provided
for the deontological examination.
In129 cases of diagnosisdiscrepancies (13%), themost common

discrepancies were incorrectly clinically diagnosed intracranial
injuries (22 cases): superficial head injuries, headwounds, fractures
of the bones of the skull and face, and unspecified intracranial
injuries. Themost commonundiagnoseddiseases and injurieswere
subdural hemorrhage – 10 cases; subarachnoid hemorrhage – 2
cases; epidural hemorrhage – 1 case; purulent meningitis – 2 cases;
chest injuries with damage to internal organs – 2 cases; and
polytrauma (multiple body injuries) – 1 case.
Figure 4 shows that in 68% of cases of 1007 deontological

examinations carried out during the period of 1989 to 2016, the
physicians’ fault was disproved. During the research, it was noted
that the amount of cases when the medical mistake was
disproven/not supported has increased (P< .001). There is a
growing trend of such cases, that is, 1.75 per year.

Figure 4. Findings of the deontological examinations presented during the period of 1989 to 2016.
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4. Discussion

In Lithuania, a similar research was carried out in 1989 to 1991.
The clinical and autopsy data were compared. In total, 1474
patients (aged 0–101 years) who died in an inpatient facility and
not in hospital (at home, in the street, at the workplace, and in
other places) were examined. The diagnosis of the underlying
cause of death and the autopsy did not match: in cases of persons
who died from cardiovascular diseases – 35.3% (n=117); tumors
– 26.5% (n=49); fatal complication – 41.1% (n=194); and
associated diseases and morbid conditions – 64.9% (mainly
chronic bronchitis and ischemic heart disease). The most
significant diagnostic mistakes which had an impact on lethal
outcome were undiagnosed pneumonia and pulmonary artery
embolism). The number of diagnostic discrepancies increased
with the age of the subjects.[8]

In 2005, the Health and Consumers Directorate General of
the European Commission carried out a research aimed at
explaining the most common mistakes made by the medical
staff, the experience of patients and their trust in healthcare
institutions and specialists in the European Union (EU) Member
States and candidate countries.[9] The countries in which the
majority of the population perceives medical mistakes as a
particularly serious problem were Italy (97% of the population),
Poland (91%), and Lithuania (90%). According to public
opinion, the percentage of medical mistakes in the hospitals of
Lithuania is 26%, whereas the percentage of improper medical
treatment is 16%.[9] The review of the afore-mentioned EU
research suggests that Lithuania is one of the countries
characterized by the greatest mistrust in the national healthcare
system and its employees among the EU Member States by the
majority of criteria.
Medical mistakes are partly evidenced by the number of

adverse events. The adverse event is an event which has occurred
as a result of the activity which could cause or cause an adverse
outcome (result), rather than for the reasons attributable to
provision and organization of medical aid than for the disease or
condition of the patient. Generally, an adverse event is caused not
by 1 factor but by the interaction of a lot of circumstances and
events.[10] In Lithuania, adverse events are recorded by the
Institute of Hygiene. In 2017, the total number of registered
adverse events was 890 (except for the diagnosed hospital
infections), 1.2 times higher than in 2016. The most common
reports on adverse events are related to the use of pharmaceutical
products, that is, 861.
The situation regarding discrepancies between clinical diagno-

ses and autopsy diagnoses in Lithuania does not differ
substantially from the results of various researches carried out
in foreign countries. Researches are carried out with the aim of
finding out what diagnosis discrepancies are most frequent and
the reasons for such discrepancies, because medical mistakes are
very common and have become a major problem worldwide. For
example, a retrospective analysis of 288 cases of death at the
University Hospital in Brazil (San Paulo) suggests that, in 241
cases (84%), diagnoses matched and, in 47 cases (16%),
diagnoses did not match. A similar research carried out in
Greece, which included 252 random cases of adult deaths has
revealed that diagnostic discrepancies occurred in 45 cases
(19%). The most frequent diagnostic discrepancies were related
to ischemic heart disease and pulmonary artery thromboembo-
lism.[11,12] Another study in Spain (53 patients) suggests that, in
37% cases, clinical and autopsy diagnosis did not match and the

most common discrepancies were related to respiratory failure
and pulmonary artery thromboembolism.[13] In order to
determine the development of discrepancies between clinical
and autopsy diagnosis in the long term, the data of 591
autopsies carried out during the period of 1947 to 2010 in India
were analyzed. In 137 cases (23.18%), diagnostic discrepancies
were noted and a statistically significant decrease in the number
of cases of discrepancies between clinical and autopsy diagnoses
was noted.[14] A comparative study was also carried out in the
Netherlands (Symbian Post-Mortem Examination Centre)
where the results of autopsies (2007–2012/2013) were classified
according to the diagnostic discrepancies between the underly-
ing cause of death and concomitant diseases. The findings
suggest that the discrepancies between the underlying causes of
death were established in 23.5% of cases, the associated disease
diagnosis discrepancies were established in 32.6% cases.
Between 2007 and 2012/2013, the number of associated disease
diagnosis discrepancies has increased from 26.8% to 39.3%.[15]

According to a study published in Patient Safety (2013),
>300,000 patients die as a result of doctor mistakes every year
in the United States.[16] In the same year, 4 studies during which
medical records of 34 million hospitalized patients were
examined were carried out and, in 21% of cases, medical
treatment mistakes were established including 2% of medical
mistakes which were fatal for the patients.[17] Nevertheless,
according to the data of the most recent research carried out in
2015 in the United States (Mayo Clinic), the number of medical
mistakes has decreased. Furthermore, a decrease in the
diagnostic discrepancies has been noted in Switzerland where,
according to a study in Zurich University Hospital in 2002, the
number of diagnostic discrepancies has decreased from 16% to
2%.[18]

5. Conclusion

Lithuania is not distinguishable among other countries in terms
of the rate of medical mistakes. The number of deontological
examinations tends to increase. Deontological examinations are
more commonly ordered in cases when the victim is 40- to 69-
year-old man. Deontological examinations were carried out in
relation to the services provided by general surgeons,
obstetricians-gynecologists, trauma surgeons, intensive care
physicians, neurosurgeons, and general medicine physicians.
The expert examination was most commonly assigned in cases
of lethal outcome. In most cases, clinical and autopsy diagnoses
fully matched. The most common diagnostic mistakes were
incorrectly clinically diagnosed intracranial injuries. In 68% of
cases, the physicians’ fault was disproved/not supported. The
results of this study are similar to the data of diagnostic
discrepancies established during the clinical and autopsy studies
in other countries and would be relevant to ensuring the
prevention of medical mistakes and the improvement of
healthcare quality.
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