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Abstract. Evaluation of the quality of medical care in cases of death from acute blood loss (according to data of
forensic-medical examinations). Pletenetska A.O., Demchenko L.S., Ergard N.M. The peculiarities and specificity
of the medical field complicate not only the assessment of quality and timeliness of medical care, but also the
correctness of the choice of the method of treatment and diagnosis of the disease. The number of forensic medical
examinations in «medical cases» has the tendency to increase, and experts in this case face difficulties with forensic
medical assessment of medical care provision. Forensic medical analysis of the medical care provision to patients who
died of acute blood loss, based on examinations of different forensic medical bureaus of Ukraine has been analyzed.
The aforementioned examinations related to the corpses of people who died as a result of acute blood loss, including
shock (150 from the total number of 6129 medical examinations were selected). This cause of a death was chosen as
one of the leading causes of death in trauma (including a combination with shock). When evaluating gross medical care
defects that were found during the examinations that influenced the result, 40.0% (60) — in the form of improper
provision (action) were noted in 10 cases (the case of incorrect diagnosis made by the doctors due to underestimation
of examination data), defects in the form of non-provision of medical care (inactivity) — in 83.3% (15 cases). In the
statistical analysis of defects in the provision of medical care, the majority of cases were connected with delayed
provision of medical care — 41,7%. Defects in cases of blood loss were under the following conditions: a) lack of
instrumental research, medical treatment and surgery, b) lack of medical treatment and surgery by indications (each of
3,3%). When considering the reasons that led to defects in cases of blood loss, the isolated underestimation of the
examination data was in 16,7% (25), a combination of reasons: a) underestimation of the examination data together
with the underestimation of additional research data — 16,7% (25); b) underestimation of the examination data together
with the negligent attitude to the patient who had a sloppy appearance — 6,7%. The unprofessional nature of the
medical staff was in 16,7% of acute blood loss. When providing medical care in cases of death from acute blood loss,
defects in the provision of medical care are made by experienced medical professionals in city hospitals (especially
large cities of Ukraine), where there are adequate conditions for the provision of medical care, more qualified
specialists of different profiles, and there are protocols _for providing medical care in acute blood loss.

Pedepar. Ouinka sikocTi HagJaHHA MeAMYHOI JOMOMOTHM y BHIAAKAX cMepTi Bil rocrpoi KpoBoBTpaTH (3a
JaHUMH CcyaoBo-MeanyHux ekcrneptu3). [liereHenbka A.Q., Jemuenko I.C., Eprapg H.M. Ocobausocmi ma
cneyughika meOuyHol eany3i YCKIAOHIOMb He MITbKU OYIHKY SIKOCMI Ma C80E€YACHOCMI HAOAHHA MeOUdHOI donomoau,
ane U npasunbhicmev GuUOOPY Memoody JNIKY8aHHs ma Oia2HOCMuUKU 3axeopiosanist. Kitbkicmb cy0080-meduuHux
eKxcnepmu3s y «MeOUYHUX CHpasax» Mae meHOeHyitlo 00 30ilblueHHs, 1 eKkcnepmu y yill cnpasi maroms mpyoHowi 3
CY0080-MeOUUHOI0 OYIHKOI MeouyHoi donomozu. Bye nposedenuii cy0080-meduunull ananiz AKOCmi HA0AHHA MeOUdHOT
donomozu nayicHmam, SIKi noMepau 6i0 20Cmpoi Kpo8osmpamu, 3d OAHUMU CYOOBO-MEOUYHUX eKCHePmU3 pIZHUX
cy0080-meduunux oopo Yrkpainu. BuwjezasnaueHi 00CHiONCeHHA CIMOCY8AIUCy MPYNIG At00el, SKI 3a2UHYIU 6HACTIOO0K
2ocmpoi kpososmpamu, sKkmodaroyu wok (byno obpano 150 iz 6129). l'ocmpa kpososempama Oyia 06pana sk OCHOBHA
npUYUHA cMepmi npu mpaemi (8Kouaouu NOCOHanHs 3 wokom). Ilpu oyinyi epyoux degexmie meduunoi donomoau,
sKi 6ynu euseneri, wo enaunyau na pesyiomam, 40,0% (60) y éuensdi nenanesicnozo Haoanns (0ii) Oyau sioznaveni ¢ 10
8UNAOKax (ye 8UNAOOK HENPABUILHOZO OIACHOCHLYBAHHS IIKAPAMU Yepe3 3aHUNCEHHS OQHUX 0bcmedcenHts), Oepexmis y
6uen0i HeHaodanHs mMeduynoi donomoeu (be3disivHicms) — y 83,3% (15 eunaokie). ¥ cmamucmuunomy auanizi
Oegpexmie y HAOaHHI MeOuyHOi Oonomocu Oinbuicms 6UNaoKie OVIU NOB'A3aHI 13 3aMPUMKON) HAOAHHSA MeOUdHOl
oonomozu — 41,7%. Jlecpexmu y eunaoxkax xpososmpamu Oyau 3a maKux ymog: a) GiOCYMHiCMb IHCIMPYMEHMATbHUX
docniodcenb, MeOUYHO20 JIKY8AHHS MA XipypeiuHoeo empyyauHs, ©6) 6i0CymHicmb MeOUdHo20 JIKY8AHHA md
XipypeiuHo2o 6mpy4yanus 3a NoKasamuamu (kodcen 3 3,3%). Ilpu posensdi npuuun, wjo npusseiu 00 oepexmis y
BUNAOKAX KPOBOSMPAMU, NOOOUHOKE 3AHUNCEHHs Oanux obcmesicenns 6yno 6 16,7% (25), noeonanns npuyun: a)
3AHUNCEHHS OAHUX OOCMENHCEHHS PAZOM 13 3AHUNCEHHAM 000amMKO8UX OaHUX docrioxcenv — 16,7% (25); 6) 3anudiceHus
OoaHux obcmedicents y 38’A3Ky 3 HeO0anuM CMAGIeHHAM 00 nayichma, AKuil mag Hedbanuti euensio — 0,7%.
Henpogecitinicmo meouunozo nepconany mana micye 6 16,7% eunaokax cocmpoi kpogomeui. Ilpu nadanni meouunoi
oonomoau 'y 8unaokax cmepmi i0 20cmpoi kpogoempamu Oe@exkmu 8 HA0aHHI MeOUUHOI 00NOMO2U OONYCKAIOMbCS
00C8IOHEHUMU MEOUUHUMU NPAYIGHUKAMU 68 MICOKUX JIKAPHAX (0C0OIU60 8enurux micm Ykpainu), 0e € HanedxdcHi ymosu
0151 HAOAHHS MeOUYHOI 00NoMoeH, Oib BUCOKOKBANIMIKOBAHT crneyianicmu pizHo20 NPOGiio ma iCHYIOmb NRPOMOKOLU
HAOAHHA MeOUYHOI OONOMO2U NPU 20CMPITL KPOBOGMPAMI.

Human factor is still the component of the
medical care that sometimes leads to disability,
extension of the treatment period or even death that
causes damage to the state and worsens the
demographic situation in the country [3]. Also, it is
necessary to note the complexity of the problem of
offenses committed by medical personnel from a
legal point of view [1, 2, 6, 13]. The peculiarities
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and specificity of the medical field complicate not
only the assessment of quality and timeliness of
medical care, but also the correctness of the choice
of the method of treatment and diagnosis of the
disease. But even with a clear definition of the fault
of a health worker, there are difficulties in
determining his/her responsibility, that is due to the
imperfection of the legal framework, in particular,
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which clearly articulates a single approach to
conducting forensic examinations for «medical
matters» [4, 11]. It should be noted that the number
of forensic examinations in «medical cases» has the
tendency to increase, and experts in this case have
difficulty in forensic medical assessment of medical
care [5, 12]. The aim of the study was to conduct
forensic medical analysis of the provision of medical
care to patients who died of acute blood loss,
according to the forensic medical examinations of
different forensic medical bureaus of Ukraine for
further identifying health care professionals’ errors
and the reasons for these mistakes in order to
improve health care delivery in Ukraine at all levels.
Death from acute blood loss, as deaths from
hemorrhage [8] is potentially preventable, so this
study also focuses on opportunities for preventing
death from acute blood loss.

MATERIALS AND METHODS OF RESEARCH

This paper deals almost exclusively with the
evaluation of materials of forensic medical exami-
nations. This article excludes questions regarding
effectiveness of healthcare delivery at population
level, physician-patient interactions and quality
control mechanisms (internal and external ones).

The materials of the research were the forensic
medical examinations for «medical cases» over the
current 10 years, executed at «The Main Bureau of Fo-
rensic Medical Examination of the Ministry of Health
of Ukrainey, Kyiv City Clinical Bureau of Forensic
Medical Examination, Zhytomyr regional Bureau of
Forensic Medical examination, Kharkiv Regional Bu-
reau of Forensic Medical Examination. The aforemen-
tioned examinations related to the corpses of people
who died as a result of acute blood loss, including
shock (150 of the total number of 6129 medical
examinations were selected). This cause of a death was
chosen as s one of the leading causes of death in a
trauma (including a combination with shock).

In the process of research, the data from the
examinations were distributed according to the
following criteria: year, sex, date of death, time of
death, presence or absence of concomitant patho-
logy, age of the deceased, date of injury, time of
injury, date of arrival of ambulance, time of arrival
of ambulance, the level of the medical institution
(city clinic, central district hospital, regional clinical
hospital, specialized (institutes of neurosurgery,
traumatology, etc.), dispensary, emergency medical
aid (EMA), time of delivery to the hospital, time of
medical aid, delivery, APS (arterial pressure systo-
lic), APD (arterial pressure diastolic), heart rate, sta-
te of the patient, consciousness, presence of the des-
cribed bodily injuries, expert examination, additional
research, presence of a defect in medical care.
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For the analysis of the received material its
grouping on attributive and variational signs was
carried out. As a result of summarizing the material
when calculating the units of observation, absolute
numbers were obtained, which expressed descriptive
and quantitative features. Further processing of ex-
perimental data was carried out in accordance with
the rules of variation statistics as described in the
manuals [1, 7].

Statistical processing included the calculation of
primary statistics (arithmetic mean M (X) and error
of mean or standard error (mM)).

When characterizing the values and properties of
the alternative variation, the proportion of variants with
the studied characteristics (p) was expressed as a
percentage (%) to their total number by the formula:

p=%100%

where n — an absolute number of variants having the required feature,
N — the total number of analyzed sample objects.

The average percentage error (mp) was calcu-
lated by the formula:

_ |pU-p)
mp _ N .
p(100-p)
m =
NN ()

In addition, for all samples, the conformity of
empirical distributions to the normal law (Gaussian
distribution) was assessed according to the Kolmo-
gorov-Smirnov criteria.

According to the results of the analysis, it was
found that the distribution of most indicators did not
comply with the normal law, so when describing
them, the median (Me) and interquartile range (IQR)
were indicated.

To test the hypothesis of equality of the general
means of two independent (unrelated) samples,
which are distributed according to the normal law,
we used the Student's two-sample criterion. If the
probability of coincidences did not exceed 5%
(p<0.05), the null hypothesis was rejected, the
difference between the samples was considered not
random and the average samples were considered to
be significantly different from each other.
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The difference between the percentages of the va-
riants, expressed as a percentage, was estimated using
the agreement criterion (chi-square) and the analogue
of the Student's criterion, the z criterion. The results
were considered statistically significant at p<0.05.

Data processing and analysis were performed in
OpenOffice software packages (Base, Calc, Writer,
Draw, Math), GNU Octave with saving of source
documents in *.doc, * xls format. This software is
open source and used under the GNU General Public
License.

RESULTS AND DISCUSSION

The results of medical care delivery in terms of
recovery, restoration of function and of survival, has
been frequently used as an indicator of the quality of
medical care [9, 10]. Forensic medical examination
also allows to evaluate the quality of medical care
based not on outcomes (which is, obviously — death
of the person), but on reasons. However, such
evaluation is based on the autopsy performed. The
results of forensic medical examination make it
possible to assume that the organizational and/or
clinical actions of medical personnel are erroneous.
However, it is impossible to unambiguously state
that at the time the medical personnel provided
assistance in acute blood loss, the actions of the
medical personnel were deliberately erroneous.

Acute blood loss is arbitrarily defined as the loss of
one blood volume within a 24 h period, the normal
adult blood volume being approximately 7% of ideal
body weight in adults and 8-9% in children.
Alternative definitions that may be more helpful in the
acute situation include a 50% blood volume loss within
3 h or a rate of loss of 150 ml/min. Acute blood loss
could be an immediate cause of death or a contributing
factor to another primary cause of death. In this study,
acute blood loss is an immediate cause of death.

In the statistical analysis of the commission of
forensic medical examinations the following was
revealed. Among all investigated cases of blood loss,
66.7£8.5% were men (100) and 33.3+8.6% were
women (50).

The time of death in acute blood loss from 8.00
to 17.00 (during working hours) was 16.7+6.8%
(25 cases), from 17.01 to 7.59 — 60.0£8.9% (90
cases), in 23.3£7.7% (35 cases) time of death was
not specified. Thus, mortality is higher at night
(p<0.05), which is broadly in line with generally
available worldwide data. The groups did not differ
in age (p>0.05). In the blood loss group, the
minimum age was 9 years, the maximum age was
77, Me=34.0, IQR: 27.0-50.0.

Concomitant pathology was present in deaths
from acute blood loss — 23.3£7.7% (35). It should be
noted, that in medical records the date and time of
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arrival of the outpatients in cases of acute blood loss
— the date was stated only in 26.7+£8.1% (40), and
the time — in 23.3+7.7% (35), in the other cases, the
accompanying ambulance cards did not have any
medical records with data (although in all inves-
tigated cases patients were delivered to the hospital
by ambulances), which is the crucial point in
assessing the timeliness of medical care delivery. So,
in the absence of such data, shortly after the injury,
the forensic evaluation of the provision of medical
care is complicated.

It should be noted that all of the world's standards
of trauma care (Advanced Trauma Life Support)
assistance are performed by the CABC algorithm,
where the first C is critical bleeding. Thus, not
specifying the start of bleeding and medical assis-
tance delivery is the violation of these standards of
care, and on the other hand, complicates the legal
classification in the case of the criminal nature of the
injury: homicide or bodily injuries causing death.

When evaluating the medical institutions in
which the victims were located, the following were
found: in most cases patients were taken to the city
clinical hospitals — 36.7+£8.8% (55) (Table 1).

When evaluating gross medical care defects
found during the examinations that influenced the
result (almost half of all cases), 40.0% (60), in the
form of improper provision (action) were noted in
10 cases (this is a case of incorrect diagnosis made
by doctors due to underestimation of survey data),
defects in the form of non-provision of medical care
(inactivity) — in 83.3% (15 cases). In the statistical
analysis of defects in the provision of medical care,
the majority of cases were connected with delayed
provision of medical care — 41.7%.

The set of defects in cases of blood loss was the
following: a) lack of instrumental research, medical
treatment and surgery, b) lack of medical treatment and
surgery by the indications (each of 3.3%) (Tab. 2).

It should be noted that in these cases, improper
treatment, as a defect in the provision of medical
care was not at the first place, because the
investigated patients had lethal blood loss with
urgent conditions, which needed, first of all,
adequate examination and urgent surgery. At blood
loss, however, cases of inadequate medical treatment
still account for a quarter of all cases. These were
cases of inadequate and incorrectly chosen
treatment, such as hemopoetic therapy, the
introduction of drugs for blood replenishment and
detoxification, etc., antibiotic therapy. The antibiotic
therapy in blood loss was defined as a defect in
those isolated cases when the patient lived after the
operation for a certain time, and a connection with
death was due to secondary bacterial infection.
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Table 1
Distribution of patients delivered to different medical institutions
Hospitals abs. P, % m, %
City clinical hospitals 55 36.7 8.8
Central clinical hospitals 25 16.7 6.8
Regional clinical hospitals 10 6.7 4.6
Specialized medical institutions 5 33 33
Emergency hospital 30 20.0 7.3
Not specified 25 16.6 5.5

Note: the difference between the relevant indicators of patients in different institutions is significant (p<0.05).

When considering the reasons that led to defects
in blood loss, the isolated underestimation of the
survey data was in 16.7% (25), a combination of
reasons: a) underestimation of the survey data
together with the underestimation of additional

research data — 16.7% (25); b) underestimation of
the survey data in due to the negligent attitude to the
patient who had a sloppy appearance (homeless, bad
smill from the body, smell of alcohol, etc.) — 6.7%.

Table 2

Distribution of defects of medical care to patients with acute blood loss

Blood loss (n=60)

Type of defect
abs. P, %
Lack of instrumental research 15 25.0
Lack of medical treatment 15 25.0
Lack of operation 15 25.0
Delay in the provision of medical care 30 20.0

Note: the difference between the relevant indicators of defects of medical care is significant (p<0.05).

Unprofessionalism of the medical staff took place
in 16.7% of the blood loss. It should be noted that
unprofessionalism was not connected with the
qualification of medical workers, but rather with the
imperfect possession of professional skills (incor-
rectly chosen treatment tactics, mechanical and other
mistakes in conducting surgical interventions), as well
as ignorance of their duties, job descriptions, etc.

In assessing the timeline of the provision of
medical care, it should be noted that untimely
medical care was provided to patients with a loss of
blood in 36,7% (55 cases).

Of the cases investigated, a direct causal
relationship between the defect of medical care and
the adverse effect was established in 66.7% (40),
indirect — in 33.3% (20).

170

In a more detailed analysis, it turned out that
most cases of a direct causal relationship in blood
loss — 75% (30) are in the form of non-provision of
medical care and only 25% — action (inappropriate
medical care). In the presence of a direct causal
relationship in acute blood loss — 33,33% is the in dis-
crepancy between the clinical diagnosis and forensic
medical, 66.67% (30) in incomplete compliance, no
cases of full compliance of diagnosis.

In case of acute blood loss, in half (20) of cases,
no surgery was performed when indications were
present, and in half of cases (4) was performed
untimely. In 37.5% (15) of cases, the patients were
in moderate condition and only 28.7% were in se-
vere condition. In the vast majority of cases — 87.5%
(35) they had no additional studies or they were
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underestimated, in most cases — 75% (30) there was
a delay in the provision of medical care, in 25% —
lack of medical treatment. In 37.5% (15 cases),
patients had normal systolic, diastolic, pressure and
heart rate, and 87.5% (35) patients were conscious,
in 37.5% (15) patients’ state was regarded as
moderate. That is, patients at the time of admission
to the hospital were stable. In blood loss in 75% (30)
of all patients, bodily injuries were not described
completely. At the same time, it should be noted that
in blood loss in the overwhelming majority of cases
— 75% (30) patients had no concomitant pathology
and all were of able-bodied age (up to 50 years).

Patients were delivered to various treatment
facilities in cases of acute blood loss: 12.5% -
specialized medical institutions and institutions for
emergency medical care, 37.5% — city hospitals of
large cities and central regional hospitals.

In the analysis of cases with the indirect causal
relationship, it turned out that in case of blood loss —
all cases were cases of inactivity. In 75% (15) —
incomplete compliance between the clinical and
forensic diagnosis, only in 25% compliance between
the diagnoses. In case of acute blood loss, in half of
the cases, no surgery was performed by the indi-
cations, and in half of cases it was carried out
untimely. In the case of acute blood loss, in a quarter
of cases, there was an incorrect medical treatment.
In 75% (15) in blood loss, bodily injuries have not
been fully described, and in 25% — not described at
all. In this case, it should be noted that in all cases,
patients did not have concomitant pathology and in
the vast majority were of able-bodied age (up to 40
years old).

In all these cases, the medical staff had sufficient
experience and qualification categories (not lower
than the first), among them there were no
inexperienced specialists (interns). In half of the
cases in acute blood loss patients were the of in city
hospitals (especially in large cities), in the second
half of the cases — in central district hospitals.

However, it should be noted that the above data
are not categorical, only the so-called «high-profile
cases» with criminal proceedings were analyzed. It
is clear that with insufficient capacity to provide
adequate medical care, healthcare workers are
sometimes unable to perform their professional
duties perfectly. Therefore, first of all, it is desirable
that these studies help practical clinicians avoid
typical mistakes; this will increase quality of medi-
cal care in Ukraine, as it is also one of the main tasks
of forensic medicine and expertise alongside the
assistance of investigative bodies in crime solutions.

CONCLUSIONS

Thus, in the statistical analysis of the forensic
medical examinations carried out in different
bureaus of Ukraine, it was found that in Ukraine
there is a low level of medical care with under-
examination of patients and their condition, and
delay in care provision as well. Contrary to the
general opinion, that mostly mistaken are young and
inexperienced doctors working in small regions of
Ukraine, where there are no proper conditions for
providing the appropriate level of medical care, the
mistakes are made by quite experienced medical
professionals in city hospitals (especially large cities
of Ukraine), where there are adequate conditions
for the provision of medical care, highly qualified
specialists of different profiles, and there are
protocols for providing medical care in acute
blood loss. This could be basis for criminal pro-
ceeding because medical negligence, as medical
personnel performed their duties bellow accep-
table standard of care. The poor quality of the
medical records greatly complicates the forensic
assessment of the provision of medical care.
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