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Closed chest trauma can cause impaired functioning of the respiratory system. Victims with closed chest trauma
may be subject to forensic medical examination. The purpose of the study is to determine the severity of closed blunt
chest trauma from a forensic perspective based on the results of an examination of patients in a specialised hospital
to identify additional diagnostic criteria. The material for the study was the medical records of 103 inpatients of
the Zaycev V.T. Institute of General and Emergency Surgery. Considering the diagnostic examination of the victims
in the observation groups, the severity of the injuries was determined. Severe bodily injuries were diagnosed in 19
(18.4%) cases of closed chest injuries with acute respiratory failure and loss of part or all of an organ (lung). Injuries
of moderate severity were diagnosed in 70 (67.9%) cases of closed chest trauma, mostly with rib fractures, in the
absence of life-threatening injuries. Minor injuries were diagnosed in 14 (13.6%) cases of chest trauma without rib
fractures with intrapleural injuries and complications or without any complications. It has been established that in
the forensic assessment of closed chest injuries, additional diagnostic criteria should be considered: the presence
of acute respiratory failure, the dynamics and duration of recovery of post-traumatic morphological and functional

changes in injured organs, and the loss of part or all of an organ (lung).
Key words: forensic medical examination, chest injury, diagnostic criteria, severity of injuries.

Connection of the publication with planned re-
search works.

The research work is a fragment of the research
work “Determination of the statute of limitations for
death and the degree of severity of bodily injuries by
forensic diagnostic features” (state registration number
0121U110929).

Introduction.

Closed blunt chest injury (CBCI) is a common type of
injury to the respiratory system [1-3]. In this case, the
victims often suffer damage to the ribs, internal organs,
lungs, and pleural cavity tightness [4-6]. Determining
the severity of bodily injuries is one of the main tasks in
victims with non-fatal CBCl who become the subject of
forensic examination [7-9].

The study of special literature sources [8, 10-13]
shows that different approaches can be applied to using
criteria in the forensic medical assessment of these in-
juries. There are contradictions in the classification of
life-threatening CBCl from a forensic perspective. Fol-
lowing the current regulatory documents of Ukraine,
in particular, according to the “Rules for Forensic De-
termination of the Severity of Bodily Injuries” (enacted
by Order of the Ministry of Health of Ukraine Ne 6 of
17.01.1995), CBCI should be assessed as serious bodi-
ly injuries only in the presence of life-threatening phe-
nomena listed in para. 2.1.3 “0”, in particular acute re-
spiratory failure [14]. Some scientists consider all CBCI
with hemopneumothorax as serious bodily harm, as
life-threatening. At the same time, they do not consider
the nature and severity of the injuries, life-threatening
phenomena [9, 11, 12].

The aim of the study.

To determine the severity of closed blunt chest injury
from the forensic point of view based on the results of

the examination of patients in a specialised hospital to
identify additional diagnostic criteria.

Object and research methods.

The data from 103 medical records of patients who
have been treated at the V.T. Zaitsev Kharkiv Institute of
General and Emergency Surgery over the past ten years
were used in this study. Four groups of victims were iden-
tified. The first group included patients with full recovery
of the function of their injured organs within 21 days.
The second group consisted of patients with positive dy-
namics but incomplete disappearance of post-traumatic
morphological changes and restoration of chest organs
function: within 6 days (subgroup “a”), within 7 to 21
days (subgroup “b”), within 21 days to 31 days (sub-
group “c”), within 1 month up to 2 months (subgroup
“d”), for more than 2 months up to 3 months (subgroup
“e”), for more than 3 months up to 1 year (subgroup
“f”), for more than 1 year (subgroup “g”). The third
group included patients who had lost part or whole of
their respiratory organ (lung). The fourth group includ-
ed patients with acute respiratory failure. The following
methods were used in the study: registration method —
the data obtained were entered into specially designed
registration cards; standard method of descriptive statis-
tics, comparative statistics (Student’s criterion); forensic
method — the nature of injuries was determined, the
severity of injuries was established; X-ray method; ultra-
sound diagnostics.

Research results and their discussion.

The analysis of observations allowed us to identify
morphological and clinical variants of CBCI in patients
in the observation groups, which we summarised in
table 1.

In addition, we found that male patients were the
most frequently diagnosed with CBCl — 88 (85.4%)
cases, and 47 (45.6%) patients were of working age
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Table 1 — Morphological and clinical variants of closed chest injuries

are the most common cause of Observation groups _

CBCI. The impact of blunt, hard Nature of injury m 2l %

objects on the chest was the " TeTeclalels : NV =

leading mechanism of injury in [cac) i fractures 12 16]15,6

all cases. The table shows that CBCI, rib fractures,

patients had rib fractures in 71 |intrapleural injuries

(68.9%) cases. Intrapleural inju- |and complications:

ries and complications occurred | —haemothorax 701 1 1]10] 97

in 55 (53.4%) patients with rib | —coagulated haemothorax 2|3 1(2(8|78

fractures. In 35 (33.9%) cases of | — pneumothorax 2|5 1 3 (11]10,7

CBCl in the absence of rib frac- | — haemopneumothorax 3|7 2 1 6 [21]20,4

tures, intrapleural injuries and | —pleural effusion, hydrothorax 1 2119

complications occurred. — pneumonia, sternum fracture 1 1,0
The existing post-traumatic |CBCI, without rib fractures,

morphological changes were |presence of intrapleural injuries

detected mainly using chest [2ndcomplications:

X-ray examination, which was — haemothorax 213111 7168

performed in all patients (table — coagulated haemothorax 1 1 2119

2). The following radiological | —Pneumothorax 112]1 1 11117168

changes were detected. On —haemopneumothorax 1|1 25148

admission, the left lung was | —Post-traumatic pleural empyema 1 11,0

compressed mainly with air in | —post-traumatic lung abscess 1 11,0

25 (24.3%) patients, the right | —hernia of the diaphragm 1 2119

lung in 20 (19.4%) patients had | —pleural effusion 1 2119

a collapse rate of 33.8%+2.7% |CBClI, contusion, presence of intrapleural

and 37.6+3.9%, and Pt2<0.01 |injuries:

was significantly different from | —bruised lung, pulmonary bleeding 1 1110

the control values. After the | —post-traumatic pneumonia 401 51|48

treatment, there were radio- F;Ce?:ct)l:rs‘ic‘:rf;rxPU|m°”arY gangrene, 1 11,0

logical statistically significant Total 1(14(41|7|13|3 |4 | 1|4 |15[103| 100

Pt2<0.01 signs of lung expan-
sion of 2.840.6 and 1.4+1.0%
(Pt1<0.01).

Radiological signs of post-traumatic inflammation
in the form of lung tissue infiltration on the left at ad-
mission were present in 17 (16.5%) and on the right in
11 (10.7%) patients and accounted for 23.8+2.5% and
26.413.3%, and were significantly Pt1<0.01 different
from the control values. After the treatment, there were
also radiological statistically significant Pt2<0.01 signs of
a decrease in the % of infiltrative changes to 1.9+0.9%
and 1.4+1.0% (Pt1<0.05).

Radiological signs of blood in the left pleural cavity at
admission were present in 26 (25.3%) patients and in the
right in 27 (26.2%) patients, and on average, they were
442.4+82.9 and 453.7+67.7 ml and significantly Pt1<0.01
different from the control values. After the treatment,
these indicators also decreased significantly Pt2<0.05
and amounted to 20.6+4.2 and 37.2+6.7 (Pt1<0.01).

Blood clots in the pleural cavities during
hospitalisation occurred in 5 (4.9%) patients, and on
average, this indicator was 7504205 ml, and significantly,
Pt1<0.05 differed from the control values. After the
treatment, this indicator also decreased significantly
Pt2<0.01 and amounted to 20+4.1 (Pt1>0.05).

Exudate in the pleural cavities during hospitalisation
was present in 11 (10.7%) patients, and on average,
this indicator was 220.8+66.9 ml, and significantly,
Pt1<0.01 differed from the control. After the treatment,
this indicator also decreased statistically significantly
Pt2<0.01 and amounted to 42.5+23.5 (Pt1<0.01).

Radiological signs of rib consolidation during
hospitalisation were detected in 65 (63.1%) patients,
which amounted to 15.4+3.6% and significantly

Pt1<0.01, which differed from the control group. After
the treatment, this indicator also increased significantly
Pt2<0.01 45.1+4.0 and amounted to 20+4.1 (Pt1<0.01).

The mediastinum was shifted to the left or right in
8 (7.8%) patients; at hospitalisation, this indicator was
15.413.6 and significantly, Pt1<0.01 differed from the
control values. After treatment, this indicator returned
to normal.

The X-ray examination clearly shows the positive
dynamics of pathomorphological changes in patients
with CBCI, but some minor residual changes are still
observed in some cases.

While in the hospital, patients underwent a
computed tomography scan of the chest cavity. The
following pathological changes were found, as shown in
table 3.

A computed tomography scan was performed to
clarify the results of an X-ray examination or in cases
where the X-ray examination was not sufficiently
informative. This examination revealed rib fractures, air,
and blood in the pleural cavity.

While in the hospital, patients also underwent
an ultrasound examination of the pleural cavity. The
following pathological changes were observed, as shown
in table 4.

Based on the results of the forensic assessment of
the clinical observations of the CBCl, we established
the following degree of severity of bodily injury. Severe
bodily injuries according to the criterion of «life-
threatening» para. 2.1.3 subpara. «o» of the «Rules...»
were established in 15 (14.6%) patients with CBCI who
had signs of acute respiratory failure.
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Table 2 — Radiological parameters of the injured persons

Nature of changes

Research stage

Indicator

Left/right lung collapse by air in %
(M£m)

During hospitalisation

33,8+2,7/37,643,9
Pt1<0,01; Pt2<0,01

During discharge

2,8+0,6/2,6+0,7
Pt1<0,01

Control

0+0

Infiltration of lung tissue on the left/right
side in %

During hospitalisation

23,8+2,5/26,4+3,3
Pt1<0,01; Pt2<0,01

During discharge

1,9+0,9/1,4+1,0

(M£m) Pt1<0,05
Control 00
During hospitalisation 750£205
Blood clots in pleural cavities, ml Pt1<0,05;Pt2<0,05
(M£m) During discharge 20£4,1
g g Pt1>0,05

During hospitalisation

442,4+82,9/453,7+67,7
Pt1<0,01; Pt2<0,05

Blood in the left/right pleural cavity, ml . . 20,6%4,2/37,2+6,7
(M+m) During discharge Pt1<0.01
Control 00
. N 220,8+66,9
During hospitalisation Pt1<0,01; Pt2<0,01
Exudate in pleural cavities in ml ] ) 42,5+23,5
(M+m) During discharge Pt1<0.01
Control 00
. e 15,4+3,6
During hospitalisation Pt1<0,01; Pt2<0,01
Consolidation of ribs, % During discharge gtsiig‘lég
Control 0+0
During hospitalisation ;,i’:égéi
Mediastinum shifted to the left or right, % During discharge ptfjg)()l
Control 00

Notes: 1. Pt1 - significance of differences by Student’s criterion in comparison with the control group; 2. Pt2 — significance of differences by
Student’s criterion in comparison of indicators at hospitalisation (first study) and discharge (second study).

We also established severe bodily injuries in 4 (3.9%)
cases of CBCl in patients of group Il according to the
criterion «persistent loss of at least one-third» of para.
2.1.6 of the «Rules...».

We assessed the injuries of moderate severity, which
caused a long-term health disorder lasting more than

Table 3 — Computed tomography scans

of the injured persons

'\iigunr:ezf Research stage Indicator
During hospitalisation 43’7?:10’2
Left/right lung Pt1<0,05; Pt2<0,05
collapse by airin - . 4,3+10,2
% (Mm) During discharge Pt1<0,05
Control 0+0
. e 30+12,1
c i . During hospitalisation Pt1<0,01; Pt2>0,05
onsolidation o
Lo . . 66+12,1
ribs, in % (M+m) During discharge Pt1<0,01
Control 0+0
; During hospitalisation 702’5%211’8
Blood in pleural Pt1<0,05;Pt2<0,05
cavities in ml . . 58,4+17,6
(M£m) During discharge Pt1<0,05
Control 0+0

three weeks (more than 21 days), para. 2.2.1 «c» of the
«Rules...», as follows: 16 (15.5%) cases of CBCI with rib
fractures, without complications; 40 (38.8%) cases of
CBCI with rib fractures, intrapleural complications and
combined injuries. In addition, 14 (13.6%) cases of CBCI
without rib fractures, with intrapleural injuries and com-
plications, were classified as moderate injuries accord-
ing to the same criterion.

Thirteen (12.6%) cases of CBCI, without rib frac-
tures, with intrapleural injuries and complications, were

Table 4 — Indicators of ultrasound examination
in injured persons

Nature of changes| Research stage Indicator
During 161,5+49,1

Blood in pleural hospitalisation Pt1<0,01; Pt2<0,01

cavities, ml Durine disch 9,213,2

(M#m) uring discharge Pt1<0,05
Control 010

. During 238,9+54,2/165,7+31,3

Exudate in the hospitalisation | Pt1<0,01; Pt2<0,05

pleural cavity in o 57,2£33,1/40%31,2

the Ieft/rlght, ml DUrIng dISCharge Pt1>0,05

. A
(M£m) Control 00

Notes: 1. Ptl - significance of differences by Student’s criterion in

comparison with the control group; 2. Pt2 —significance of differences

by Student’s criterion in comparison of indicators at hospitalisation
(first study) and discharge (second study).

Notes: 1. Pt1 — significance of differences by Student’s criterion in
comparison with the control group; 2. Pt2 —significance of differences
by Student’s criterion in comparison of indicators at hospitalisation
(first study) and discharge (second study).
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assessed as minor bodily injuries that caused a short-
term health disorder, according to para. 2.3.2 «a» of the
«Rules...».

According to para. 2.3.2 «b» of the «Rules...», 1
(1.0%) case of CBCI without rib fractures and pneumo-
thorax was classified as minor bodily injury.

Conclusions.

1) In clinical practice, the leading place is occupied
by injuries with fractures of the rib frame of the chest
(68.9%), often with the presence of intrapleural injuries
and complications (53.4%). Injuries with signs of organ
or partial organ loss and life-threatening injuries ac-
counted for 18.4%.

2) The main research method to detect the presence
and dynamics of morphological changes in CBCl is the
method of radiological diagnosis. Additionally, com-
puted tomography and ultrasound can be used. These
methods are the leading ones for the correct forensic
assessment of the severity of CBCI.

3) According to clinical observations in the distribu-
tion of the severity of CBCI, severe injuries account for
18.4% of patients with acute respiratory failure and loss
of part or all of an organ (lung). Moderate injuries ac-

DOI 10.29254/2077-4214-2024-2-173-464-472
VYAOK 355.48:616.712/.713.9-001:614.21

count for 67.9% of patients with mostly non-life-threat-
ening rib fractures. Minor injuries account for 13.6% of
cases in patients without rib fractures, with the presence
or absence of intrapleural injuries and complications in
cases of minor injuries.

4) Appropriate scientific and methodological liter-
ature containing clear diagnostic morphological and
clinical signs is needed for a qualitative forensic medical
assessment and prediction of the final results of CBCI.

5) Additional diagnostic signs should be used to as-
sess the outcome of CBCI: the presence of dynamics and
duration of recovery of posttraumatic morphological
and functional changes in injured organs, which can be
confirmed primarily by X-ray examination, the occur-
rence of acute respiratory failure, loss of part or all of
an organ (lung).

Prospects for further research.

They should include the study of all possible morpho-
logical and clinical manifestations of the trauma under
investigation and the development of a clear technology
for conducting forensic medical examinations.
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CYAOBO-MEANYHI ACMEKTU TAXKKOCTI TPABM NPYAHOI K/TITKU 3A PE3Y/ILTATAMMU
OBCTEXEHHA NAUIEHTIB HA BA3I CMELUIANIBOBAHOIO CTALLIOHAPY

XapkiBcbKuit HaLioHanbHU MeguuHKUii yHiBepcuTet (m. Xapkis, YKpaiHa)
ZXapKiscbKe o6nacHe 610po cyaoBo-meauuHOoi ekcnepTusu (M. Xapkis, YKpaiHa)
n-gubin@ukr.net

3akpuma mpasma 2pyOHOI KAIMKU MOXe cmamu MPU4UHOI MOPYWEHHA YHKUYIOHY8AHHA OpeaHie anapamy
308HiWHb0O20 OUXAHHA. [Tocmpaxcdani 3 3aKPUMOI0 MPABMOK 2pPYOHOI KAIMKU MOoXyme cmamu 06’ekmom 015
nposedeHHA cy0080-MeOuYyHoi exkcriepmusu. Mema pobomu nond2ae y 8CMAHOB/AEHHI 3 Cy0080-MeOUYHUX
no3uyiti maxkocmi 3akpumoi mynoi mpasmu 2pyOHOI KAIMKU 3a pe3yabmamamu obcmexeHHA nayieHmis Ha
6a3i cneyianizosaHo2o cmauyioHapy 041 euAeneHHA 000amKosux OiaeHOCMUYHUX Kpumepiis. Mamepianom
0n1a pobomu cayeysanu meduyHi kapmu 103 cmayioHapHUX x8opux XapKiecbKo2o iHCMumymy 3d2asabHoi ma
HesiOKnadHoI xipypeii imeHi B.T. 3aliyesa. 3 ypaxysaHHAM 0ia2HOCMUYHO20 06CMeXeHHA NOCMPAXOasaux 8 2pynax
crocmepexeHb 8U3HAYEHO CMYMiHb MAXCKOCMI MifeCHUX YUWKOOM(eHb. TAMKI minecHi yWKoOMeHHs 6CMaHo8seHi
8 19 (18,4%) sunadkax 3akpumux mpasm 2pyoOHOI KAIMKU 3 BUHUKHEHHAM 20cmpoi 0uxasbHoi HedocmamHocmi ma
8Mpamoro YacmuHu abo 8cb020 0paaHy (nezeHi). YWKoOHeHHA cepedHboi maxckocmi ecmaHoeneHi e 70 (67,9%)
8UMNAOGKAX 3aKpUMUX Mmpasm 2pyOHOI KAIMKU nepesaicHo 3 nepesnomamu pebep 3a giocymHicmio HebesneKku 014
Humma. Jleeki minecHi ywkoOdxceHHA ecmaHoesneHi 8 14 (13,6%) sunadkax mpasmu epyOHoi Kaimku 6e3 nepesomis
pebep 3 HAABHICMIO B8HYMPIWHbLOMAEBPANbHUX YUWKOOM(EHb | YyCKAaoOHeHb abo 6e3 6yOb AKUX YCKAAOHEHb.
BcmaHosneHo, wo npu cy0o8o-medudHi OUiHyi 3akpumux mpasm 2pyOHOI KaimKu HeobxiOHO epaxosysamu
dodamkosi diaeHocmuYHi Kpumepii: HasgeHicMb 2ocmpoi AuxasabHOi HedocMmamHocmi, OUHAMIKY ma mpusasicme
8i0OHOB/1IEHHA TOCMMPABMAMUYHUX MOPPO-hYHKYIOHANBHUX 3MiH MPABMOBAHUX Op2aHis, smpamy yacmuHy abo
8Cb020 Op2aHy (nezeHi).

Knrouosi cnoea: cydoso-meOuyHa ekcriepmusa, mpasma 2pyOHOi Kaimku, diazHOCMuUYHi Kpumepii, cmyniHe
MAMKOCMI MinecHUX yWKOOMEHb.

38’A30K ny6aikauii 3 n1aHOBMMKM HayKOBO-A0CAIA-
HUMU poboTamu.

HaykoBa pobota € ¢parmeHTom HAP «Bu3HauYeHHsA
[OABHOCTi HACTAaHHA CMEePTi Ta CTyNeHA TAXKKOCTI TiIeCHUX
YWKOAKEHb 33 CYA0BO-MEAMYHUMW AiarHOCTUYHUMMU
o3Hakammn» (Ne gepskaBHoOi peecTpauii 0121U110929).

Bcryn.

3aKpuTa Tyna TpaBma rpygHoi Knitku (3TTIK) € vac-
TUM BMAOM YLIKOAXKEHb OPraHiB anaparty 30BHiLIHbOTO

anxaHHa [1-3]. Mpu uboMy y NOCTpParKAANMX YACTO yLI-
KOOKYIOTbCA pebpa, BHYTPIWHI opraHu, fereHi, nopy-
LIYETbCA TEPMETUYHICTb NN1eBPasbHOT NOPOXKHUHM [4-6].
BU3HaYeHHA CTyNeHA TAMKKOCTI TiNECHUX YLIKOAXKEHb €
OAHMM i3 FONOBHMX 3aBAaHb Y NOCTPAXKAA/INX 3 HECMEp-
TenbHoto 3TTTK, AKi cTatoTb 06’EKTOM CyA0BO-MeANYHOT
eKkcnepTtusn [7-9].

LocnigKeHHA cneuianbHUX NiTEepaTypHUX OxKepen
[8, 10-13], nokasye, WO MOXKYTb 3aCTOCOBYBATUCb Pi3Hi
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