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ABSTRACT

BACKGROUND: Forensic examination plays a key role in establishing the severity of injuries, especially of orbital trauma,
which can lead to serious consequences, including vision loss. Examination of forensic reports associated with orbital
trauma provides valuable information about the nature of the injuries, their prevalence, and factors influencing the severity
of the injury.

AIM: Analysis of the possibilities of an interdisciplinary approach based on the presence of a full ophthalmological status
and computed tomography data of the skull in conducting a forensic medical examination of living persons and in the final
qualification of the degree of harm to health in orbital injuries.

MATERIALS AND METHODS: An analysis of 37 completed forensic medical examinations of living persons with orbital
injuries who were treated in multidisciplinary hospitals in Moscow was carried out. The forensic medical examination was
carried out in the Bureau of Forensic Medical Examination of the Moscow Health Department. In 23 cases, the ophthalmo-
logical status was assessed at periods from 1 week to 6 months after the injury. In all cases (n = 37; 100%), computed
tomography of the facial and cerebral skull was performed. The age of the victims at the time of injury ranged from 12 to
82 years (average 39.7 + 9.2 years). There were 29 adults among the victims (78.3%), 8 children (21.6%). In terms of gender
distribution, there was a significant male predominance — 27 men (73%) versus 10 women (27%).

RESULTS: According to the results of the analysis of forensic medical reports, polytrauma with the simultaneous presence
of several severe injuries to various organs and systems, combined with orbital trauma, was recorded in 12 victims (32.4%).
A combination of traumatic brain injury and orbital injury without involvement of other organs and systems was detected
in 9 victims (24.3%), isolated orbital trauma — in 13 people (35.1%), isolated injury of two orbits simultaneously —
in 3 victims (8.1%). From the conclusions of forensic experts, it follows that in 89% of cases, the bone walls of the orbits,
formed by the frontal, ethmoid and sphenoid bones, as well as the upper jaw, were damaged, which could subsequently
lead to damage to the globe, optic nerve and other orbital structures. Damage to the soft tissue of the orbits with globe con-
tusion was noted in 11% of cases. In 3 cases (n = 3; 8.1%), moderate harm to health was determined based on significant
persistent loss of general ability to work. In 14 cases (n = 14; 37.8%), it was not possible to focus on the acuteness of the
injured globe before the traumatic episode, due to the fact that the victims had no documented visits to an ophthalmologist
before the injury.

CONCLUSIONS: To objectively assess of the orbital trauma and determine the degree of harm to human health, it is neces-
sary to have a full ophthalmological status, including such clinical and instrumental criteria as visual acuteness, presence
or absence of ophthalmoplegia and globe dystopia, as well as computed tomography data of the skull, which must be pre-
sented in the primary medical documentation.

Keywords: fractures of the orbital walls; forensic medical examination; skull bones; traumatic brain injury; forensic medical
examination of living persons.
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AHHOTALNA

AxtyanbHocTb. CynebHo-MeMUMHCKan 3KCNepTM3a UrpaeT KIYEBYI0 POJib B YCTAHOBEHUM TSKECTU TENIECHBIX MOBPEX-
LEeHWiA, 0cobeHHo B cyyasx TpaBMbl 0pbuUThI, KOTOpas MOXET NPUBECTU K CEpPbE3HBbIM MOCeACTBUAM, BN/OTb 40 NOTEPH
3peHus. MiccnepoBanue cynebHo-Me AMLIMHCKMX 3aKIIIOUEHMIA, CBS3aHHBIX C TPAaBMOW 0pbUThI, MO3BOJISET NOMYYUTh LIEHHYIO
MHOpMaLIMIO 0 XapaKTepe NOBPEXAEHUH, UX PACPOCTPAHEHHOCTH, a TaKKe 0 GaKTopax, BAMAIOLLMX HA TAXECTb TPaBMbl.
Lenb — aHanu3 BO3MOXHOCTEN MEXAMCLMMIMHAPHOIO MOAX0Aa, OCHOBAHHOIO Ha HANMYMM MOSIHOLEHHOro odTanbMo-
JIOTMYECKOro CTaTyca M JaHHbIX KOMMbIOTEPHOM ToMorpadum Yepena B NpoBefeHUM cynebHO-MeLULIMHCKON 3KCMepTU3bl
JMBbIX UL, M B UTOFOBOM KBaNU(UKaLMKM CTeNeHN BpeAa 340p0Bbi0 Npy TpaBMax opour.

Martepuanbl u Metogbl. llpoBeaéH aHanus 37 cynebHO-MeLULMHCKUX 3aBEPLUEHHBIX IKCMEPTU3 KUBBIX NUL, C TpaBMaMu
opOUT, MPOXOAMBLUMX NeYeHUe B MHOronpodubHbIX cTauuoHapax Mockebl. CynebHo-MeauUMHCKas KCNepTU3a NpoBo-
punacb Ha 6ase [ocyaapcTBeHHOro BIO[KETHOMO YupeXaeHNs 34paBooxpaHeHus ropoaa Mocksel «bropo cyaebHo-Meau-
LIMHCKOM 3KcnepTussbl [lenaptamenTa 3npaBooxpaHeHus ropofa MockBsbl». B 23 cnyyasx Ha cpokax oT 1 HeA. 4o 6 Mec.
rmocse TpaBMbl NPOBefeHa OLeHKa odTanbMosoruyeckoro cratyca. Bo Bcex cnyyasx (n = 37; 100 %) 6bina BhinonHeHa
KOMIbloTEpHas ToMorpadus JIMLEBOro U MO3roBoro Yepena. BospacT noTepneBlwMX Ha MOMEHT NOMTyYeHUs TpaBMbl CO-
ctaensan ot 12 go 82 net (B cpepHem 39,7 + 9,2 roga), 29 B3pocnbix (n = 29; 78,3 %) u 8 peteii (n = 8; 21,6 %). Mo ren-
LepHOMY pacnpefeneHnto 0TMEYEHO CYLLLECTBEHHOE NpeobniafiaHne MyXcKoro nona — 27 MyxuuH (n = 27; 73 %) npotus
10 xeHwwmH (n = 10; 27 %).

PesynbTathl. [lo pesynbrataM aHanmsa cynebHO-MeLMLMHCKUX 3aK/HYEHUIA MOIUTPABMa C 0JHOBPEMEHHBIM HaUMuMeM
HECKOJTbKMX TAXKENbIX MOBPEKAEHUA Pa3fMyHbIX OPraHoB M CUCTEM, COYETaHHas C TpaBMoi opbuTbl, bbina 3adukcupo-
BaHa y 12 notepneBwux (n = 12; 32,4 %). CoyeTaHne 4epenHo-MO3roBoi TpaBMbl U TpaBMbl 0pbuUThl be3 BoBieYeHMS
MHBIX OPraHoB M CUCTEM BbISBNEHO Y 9 yenoBek (24,3 %), n3onupoBaHHas TpaBMa 0fHoi opbutel — y 13 (35,1 %), u3o-
NMpOBaHHas TpaBMa [AByx opbuT ofHoBpeMeHHO — Y 3 (8,1 %). 113 BbIBOLOB CynebHO-MeAMLIMHCKUX 3KCMEPTOB Cleayer,
yto B 89 % cnydaes ObiNM NOBPEXAEHBI KOCTHBIE CTEHKM 0pOMT, 06pa3oBaHHbIe SI06HOM, PeLIETYATON U KIIMHOBUAHOM KO-
CTAMY, @ TaKKe BepXHel YeNoCTbio, 4TO B AasbHEMLLEM MOFI0 NPUBECTM K MOBPEXAEHWIO FMa3Horo S61oKa, 3puTeNnbHOro
HepBa U JPYrux CTPYKTyp opbuTbl. MoBpexaeHus MArkUX TKaHen opbuT C KOHTy3ueil rnasHoro sbsioka 6o oTMeueHo
B 11 % cnyyaes. B 3 (n = 3; 8,1 %) cnyyasx 6bin onpefenéH BpeL 3L0POBbH CPeAHEN TAKECTU MO NPU3HAKY 3HAYUTENbHOM
CTOWKOM yTpaThl 0buien TpynocnocobHocTn. B 14 cnyyasx (n = 14; 37,8 %) He npefcTaBnAnoch BO3MOXHBIM OpPUEHTUPO-
BaTbCA Ha OCTPOTY TPABMUPOBAHHOIO r1a3a 40 TPaBMAaTMYECKOro 3NM30/a, BBUAY OTCYTCTBUA Y NOTEPMEBLUMX 3a[J0KYMEH-
TMPOBaHHbIX 0bpaLLeHnii K obTanbMosory L0 TPaBMbl.

3aknioyeHue. 119 06bEKTUBHOM OLEHKM TpaBMbl OPOUTBLI M ONpefeneHus CTeneHn Bpeaa 340pOBbI0 YesloBeKa Heobxo-
AMMO MMETb MOJIHOLEHHbIA O0(TanbMONIOTMYECKUIA CTaTyC, BKITIOYAKLLMIA TaKne KIIMHUKO-WHCTPYMEHTANbHbIE KPUTEPUM,
KaK 0CTpOTa 3peHus, Hannume/oTcyTcTBUE OTaNbMONAEruy U AUCTONMKM rNasHoro S6/10Ka, a TakXke JaHHbIe KOMMboTep-
HoM ToMorpaduu Yepena, KOTopble LOMKHbI ObITh NPeACTaBfieHbl B NMEPBUYHON MEAMULMHCKON LOKYMEHTALMH.

KnioueBble cnoBa: nepesioMbl CTEHOK 0p6VIT; Cy,U,eﬁHO-Me,DMLWIHCKaFI JKCNepTu3a; KOCTU ras3Huubl; YepenHo-Mo3roBas
TpaBMa; Cy,U,e6H0-ME,U,VILI,MHCKaﬂ JKCNEepTU3a XUBbIX JiUL,.
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BACKGROUND

A forensic medical examination is central to deter-
mining the injury severity, especially of orbital trauma,
which can lead to serious consequences, including vision
loss [1]. An analysis of forensic medical reports of orbital
trauma provides valuable information on the nature of
injuries, their prevalence, and factors affecting the injury
severity [2, 3]. The number of forensic medical examina-
tions of orbital injuries has increased dramatically over
the past 5 years, which is associated with an increase in
car accidents, criminalization, and domestic violence, as
well as military escalation [4, 5]. The forensic medical
examination of patients with orbital trauma is a relevant
interdisciplinary problem. A reliable grading of the degree
of harm resulting from the orbital injury is challenged by
the lack of scientific studies performed not only by fo-
rensic medical experts, but also by specialists in related
disciplines, such as ophthalmology and traumatology.
As there is no unified, interdisciplinary algorithm for the
forensic medical examination of orbital trauma, clinicians
and forensic medical experts tend to be subjective when
making conclusions [1].

The orbit is located midface. Among all facial bone
traumas with eye injury, orbital trauma accounts for
36%—64% of cases [6, 7]. Over 85% of patients with mul-
tiple orbital wall fractures require inpatient and surgical
treatment [7]. Orbital injuries are mostly multiple and
combined, as the orbital walls are located close to the
skull base and calvarium. This challenges the forensic
medical examination and making definite conclusions on
the degree of harm to a person [8, 9].

Grading the degree of harm to a person is regulated
by the rules approved by Decree of the Government of the
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Russian Federation No. 522 On Approval of the Rules for
Grading the Degree of Harm to a Person, dated May 17,
2007. Harm to human health means compromised ana-
tomical integrity and dysfunction of organs and tissues
caused by physical (including mechanical), chemical,
biological, and psychogenic environmental factors. Spe-
cific articles (111-115 and 118) of the Criminal Code of
the Russian Federation state liability for harm. They di-
vide the degree of harm into severe, moderate, and mild
(Table 1). Although the classification of degree of harm
in the Criminal Code is legally in effect, clinicians grade
it based on qualifiers in accordance with medical criteria
approved by Order of the Ministry of Health and Social
Development of the Russian Federation No. 194n dated
April 24, 2008." However, the degree of harm to a person
should not be confused with the general medical notion
of the severity of the patient’s condition.

The study aimed to analyze the possibilities of an
interdisciplinary approach based on the comprehensive
ophthalmologic status and cranial computed tomogra-
phy (CT) data for the forensic medical examination and
final grading of the degree of harm to patients with or-
bital injuries.

MATERIALS AND METHODS

An analysis of 37 completed forensic medical ex-
aminations of patients with orbital injuries treated in
multidisciplinary hospitals in Moscow was carried out.

! Order of the Ministry of Health and Social Development of the Russian
Federation No. 194n On Approval of Medical Criteria for Grading the Degree
of Harm to a Person, dated April 24, 2008 (as amended on January 18,
2012; registered with the Ministry of Justice of Russia on August 13, 2008
under No. 12118; Rossiyskaya Gazeta, 2008:188 (4745)).

Table 1. Classification and signs of the severity of harm caused to human health (in accordance with the Criminal Code of the Russian Federation)
Tabnauua 1. KnaccuduKaums u npusHaky TSXKECTU Bpefia 300POBbH0 (B COOTBETCTBUM C YrosloBHOM KoaeKcoM Poccuiickoit ®epepaumm)

Qualifier Degree of harm
severe | moderate mild
1. Threat to life + - -
2. Loss of vision, speech, or hearing + - _
3. Loss of any organ or its function + - _

4. Significant persistent loss of general capacity
for work

5. Minimal persistent loss of general capacity -
for work

6. Long-term damage to health -
7. Short-term damage to health -

8. Complete professional disability +

Minimum by one third

10%-30% inclusive -

- Less than 10%

More than 21 days -

- Up to 21 days inclusive

DAl https://doiorg/10.17816/0V634582
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The forensic medical examination was performed at the
Bureau of Forensic Medical Examination of the Moscow
Healthcare Department. Clinical ophthalmologic status of
23 patients was assessed within 1 week to 6 months af-
ter the injury. Facial bone and cranial CT was performed
in all cases (n = 37; 100%). The age of the victims at the
time of injury ranged from 12 to 82 years (mean age:
39.7 £ 9.2 years). Among the victims, 29 were adults
(n=29; 78.3%), and 8 were children (n=8; 21.6%).
As for sex distribution, there were more males (n = 27;
73%) than females (n = 10; 27%).

RESULTS

An analysis of forensic medical reports demonstrat-
ed that multiple trauma with several severe injuries to
various organs and systems in combination with an or-
bital injury was reported in 12 victims (n = 12; 32.4%).
The following types of trauma were identified: a combi-
nation of craniocerebral trauma and orbital injury without
damage to other organs and systems in 9 people (n = 9;
24.3%), isolated unilateral orbital injury in 13 people
(n =13; 35.1%), isolated bilateral orbital injury in 3 vic-
tims (n = 3; 8.1%)

Forensic medical experts concluded that in 89% of
cases, the orbital walls consisting of the frontal, ethmoid,
sphenoid, and maxillary bones, were damaged. This dam-
age could lead to further involvement of the globe, optic
nerve, and other orbital structures. In most of these cas-
es, the orbital medial wall (31%) and floor (22%), formed
by the lamina papyracea and orbital surface of the ma-
xilla, respectively, were damaged. Damage to the lateral
orbital wall in the area of the greater wing of sphenoid
were reported in 20% of cases. Damage to the roof in
the area of the orbital surface of the frontal bone was
noted in 16% of cases. Injuries of the soft orbital tis-
sues with globe contusion accounted for 11% of cases.
However, the source documentation did not describe the
nature of the soft tissue damage and globe contusion
severity.

A radiologist with experience in forensic medical
examinations reviewed available electronic reports of
orbital imaging studies and revealed that fracture lines
extended from midface to the skull base in the area of
the orbital walls in 17 cases (n = 17; 46%). This was
unequivocally classified as serious harm based on life-
threatening physical injury parameter. However, in more
than 50% of cases, harm was determined based on the
duration of damage to health. Notably, this qualifier is
the least reliably objective, primarily because it does not
reflect the injury severity, unlike a life-threat qualifier.
In three cases (n = 3; 8.1%), moderate harm was identi-
fied based on significant persistent loss of general ca-
pacity for work. In 14 cases (n = 14; 37.8%), pre-trauma
visual acuity of the injured eye could not be used, as the

Tom 17.N? 3, 2024
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victims did not have documented pre-trauma visits to an
ophthalmologist. The most complicated and debatable
cases were bilateral orbital injuries with globe damage,
which led to unilateral enucleation in 3 victims. These
challenges are primarily caused by inadequate injury de-
scription in medical reports of diagnostic imaging stud-
ies and insufficient materials provided for examination,
which may lead not only to expert error, but also impedes
establishing the time and mechanism of injury. The key
aspect in interpreting orbit CT is the inability to visualize
orbital walls with facial bones, skull base, and calvarium
in detail.

Injury mechanisms were the following: 23 (63%) car
accidents (one of the most common causes of orbital in-
jury), 9 (24%) intentionally inflicted blows to the face, and
5 (13%) cases of falling from heights. Orbital trauma con-
sequences documented 6 months after the injury included
the following: unilateral vision loss in 4 (9%) patients,
persistent diplopia in 12 (34%), optic nerve atrophy in
8 (23%), cosmetic defects in the midface area in 10 (26%),
and enucleation in 3 (8%) patients. Cosmetic defects in-
cluded the asymmetry of the facial bones and changed
globe position.

DISCUSSION

Clause 6.3 of the medical criteria for grading the de-
gree of harm to a person states that complete persistent
bilateral blindness or an irreversible condition, when an
injury, poisoning, or other external causes lead to visual
impairment equivalent to visual acuity of 0.04 or worse,
is classified as serious harm.” Unilateral vision loss is
assessed based on persistent loss of general capacity
for work. Enucleation of a previously sighted eye due to
an orbital injury is also assessed based on persistent
loss of general capacity for work. Clause 24 of the table
of percentages of persistent loss of general capacity for
work due to various injuries, poisoning, and other exter-
nal causes (appendix to the Medical criteria) indicates a
decrease in visual acuity in each eye as a result of di-
rect trauma based on pre- and post-trauma visual acuity
(Table 2).

The notes to this clause state that if pre-trauma vi-
sual acuity is not available or inconsistent, the assess-
ment should be based on visual acuity of the intact eye.’
Therefore, to make reliable expert conclusions of the fo-
rensic medical examination of orbital injuries, standards
for the source medical documentation are required, so it
should include pre-trauma visual acuity and post-trau-
ma follow-up data with changes in visual acuity. In our
practice, we have noted the main problem of forensic
medical examinations of orbital trauma with long-term

2 Order of the Ministry of Health and Social Development of the
Russian Federation No. 194n dated April 24, 2008.
3 Same reference.




ORIGINAL RESEARCHES

consequences, which is the missing data on initial pre-
trauma visual acuity. If initial visual acuity of the affected
eye is not available, the expert should use visual acuity
of the intact eye for the assessment, which is not al-
ways possible in practice. Kuleshy [10] described a clini-
cal case where an expert conclusion could not be made
based on the existing rules for grading the degree of
harm to a person. The patient had bilateral globe injuries,
0D post-traumatic panophthalmitis, OS severe contusion,
total hyphema, vitreous hemorrhage, retinal detachment,
secondary glaucoma, and subconjunctival scleral rupture.
During the forensic medical examination, medical records
with victim's pre-trauma visual acuity were requested.
However, the victim had never visited an ophthalmolo-
gist, so pre-trauma visual acuity could not be identified.
Panophthalmitis led to enucleation of the right eye, lea-
ving no “intact” eye from a forensic point of view to grade
the degree of harm resulting from the left eye injury [10].
Thus, according to clause 27 of Order of the Ministry of
Health and Social Development of Russia, the degree of
harm was not determined. The degree of harm to a per-
son cannot be determined if medical records are missing

Vol. 17(3) 2024
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or do not contain sufficient information, including the re-
sults of instrumental and laboratory investigations, which
precludes from assessing the nature and degree of harm
to a person.

The examination of orbital injury is challenged not
only by various types of orbital injuries, but also by lim-
ited guidelines and regulations specifying the grading of
the degree of harm resulting from the injury. Currently,
medical criteria to be used by a forensic medical expert
and requirements to source medical documentation are
nor clear in these cases. Therefore, currently available
criteria for forensic medical examination should be re-
vised, and guidelines for examination of victims with or-
bital injuries should be established.

The main issue of forensic medical examination of
orbital injuries is the lack of guidelines and standards.
Orbital injuries are a complex and multifaceted medical
phenomenon, requiring a forensic medical expert to be
highly qualified and have comprehensive knowledge. The
issue is not only various injury types, but also the lack

4 Same reference.

Table 2. Percentages of permanent loss of general ability to work as a result of various injuries, poisonings and other consequences

of external causes

Tabnuua 2. [poueHTbI CTONKOM yTpaThl 00LLel TPYLOCNOCODHOCTH B pe3ynbTaTe pasfiuiHbIX TpaBM, 0TPaBIIEHMIA U APYrUX NOCNeACTBUN

BO3[e/CTBUSA BHELLHUX MPUYUH

Decreased visual acuity in each eye caused by a direct injury

Percentage of persistent loss of general

pre-trauma visual acuity

post-trauma visual acuity

capacity for work

0.9 5

0.8 5

0.7 5

0.6 5

0.5 10

1.0 0.4 10
0.3 15

0.2 20

0.1 25
0.09-0.05 30
0.04 or worse 35
0.8 5

0.7 5

0.6 5

0.5 5

09 0.4 10
0.3 10

0.2 15

0.1 20
0.09-0.05 30
0.04 or worse 35
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Table 2 (continued) / OkoHYaHWe TabnuLpbl 2
Decreased visual acuity in each eye caused by a direct injury Percentage of persistent loss of general
pre-trauma visual acuity post-trauma visual acuity capacity for work
0.7 5
0.6 5
0.5 10
0.4 10
0.8 0.3 15
0.2 20
0.1 25
0.09-0.05 30
0.04 or worse 35
0.6 5
0.5 5
0.4 10
07 0.3 10
0.2 15
0.1 20
0.09-0.05 25
0.04 or worse 30
0.5 5
0.3 10
04 0.2 10
0.1 15
0.09-0.05 20
0.04 or worse 25
0.4 5
0.3 5
05 0.2 10
0.1 10
0.09-0.05 15
0.04 or worse 20
0.3 5
0.2 5
0.4 0.1 10
0.09-0.05 15
0.04 or worse 20
0.2 5
03 0.1 5
0.09-0.05 10
0.04 or worse 20
0.1 5
0.2 0.09-0.05 10
0.04 or worse 20
01 0.09-0.05 10
0.04 or worse 20
Below 0.1 0.04 or worse 20

DAl https://doiorg/10.17816/0V634582
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of clear and unified guidelines and regulations specifying
the grading of the degree of harm resulting from orbital
injuries. The lack of clear criteria and standards for the
forensic medical examination of these injuries leads to
several serious issues and subjective expert opinions.
Different experts, based on their knowledge and experi-
ence, may come to different conclusions on the degree of
harm, which does not allow completely satisfying claims
and making a fair court ruling.

Insufficient source medical documentation means that
primary care professionals do not always fully consider
the specifics of orbital injuries or perform the necessary
tests, thus challenging the following examination [1].
There are known challenges in assessing the conse-
quences of trauma, as orbital injuries often have de-
layed consequences, such as impaired visual and motor
globe functions, cosmetic defects, and globe enucleation
[2, 11, 12]. To adequately assess the consequences,
long-term follow-up and specific tests are required with
proper medical documentation.

V.V. Zharova, V.A. Klevno, and E.N. Grigorieva ana-
lyzed errors in the forensic medical examination of or-
bital injuries. They retrospectively analyzed the primary
examination reports to identify misinterpretations and
errors in the forensic medical reports. The authors con-
cluded that in most cases, forensic medical experts as-
sessed orbital injuries independently, without consulting
with clinicians or considering ophthalmological complica-
tions, which led to errors [13, 14].

CONCLUSION

The following steps are required to solve the de-
scribed issue:

1. Development of unified guidelines. A set of clear
standards and criteria for grading the degree of harm
resulting from orbital injuries should be in place.
The guidelines should include mandatory examinations,
diagnostic methods, and criteria for assessing the sever-
ity of harm.

2. Advanced training of forensic medical experts.
Specialized courses on the diagnosis and examination of
orbital injuries should be conducted.

Vol. 17(3) 2024
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3. Formation of a database for orbital injuries will
allow analyzing changes in trauma incidence, identify-
ing trends, and developing new diagnostic and treatment
methods.

4. Establishment of standards in primary care. Pri-
mary care professionals should be trained on the specific
clinical manifestations of orbital injuries and rules for
medical record keeping.

5. Implementation of these measures will fill exist-
ing gaps in guidelines and improve the quality of the fo-
rensic medical examination of orbital injuries. Improving
the quality of the forensic medical examination of orbital
injuries is central to ensuring fairness and effectiveness
of justice.

CASE REPORT

A 62-year-old male patient presented to Radiology Di-
agnostics Department No. 2 of University Clinical Hospital
No. 1 for examination, clarification of further treatment
strategy, and midface CT. The medical history showed that
the patient sustained a workplace injury resulting from
an impact with a concrete mixer. The primary surgery
was performed at a local hospital and included removal
of the left globe. An ophthalmologic examination showed
that visual function of the right eye was preserved.
An orbital implant was placed, and then left periorbital
scar tissues were removed. Currently, the patient is un-
dergoing multi-stage surgical rehabilitation (Fig. 1-5).

The qualifiers of severe harm (Article 111 of the
Criminal Code of the Russian Federation; clause 4a of
the Rules for grading the degree of harm to person) are a
life threat; loss of vision, speech, or hearing; loss of any
organ or its function; abortion; mental disorder; develop-
ment of drug addiction or substance abuse; significant
persistent loss of general capacity for work minimum
by one third; complete professional disability; permanent
facial disfigurement.

Thus, during the initial forensic medical examination
to grade the degree of harm based on medical documen-
tation, the qualifier “life threat” could not be applied, as
the fracture lines of the left orbital walls were anatomi-
cally limited by the facial bones. Injuries classified as

Fig. 1. Photo of the patient before the planned endoprosthetics

of the left orbit

Puc. 1. ®oTo naumeHTa nepes NaHUpyeMbIM 3HAONPOTE3NUPOBAHM-

€M JIeBoii opbuThI
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Fig. 2. MSCT. Condition before the planned endoprosthetics of the left orbit: @ — axial slice, bone window mode; b — coronal
slice, bone window mode; ¢ — axial slice, soft tissue window mode; d — coronal slice, soft tissue window mode; e, f — sagit-
tal slice, soft tissue window mode. Severe post-traumatic deformations of the bones of the face middle zone and fractures of all
orbital walls (except the upper ones) are visualized. Due to total fractures of the lower orbital walls (yellow arrows), the soft tissue
contents of the orbits prolapse into the cavity of the maxillary sinuses (red arrows). Condition after enucleation of the left globe:
residual tissue of the globe (sclera) is determined in the cavity of the left orbit for further formation of the musculoskeletal stump
(blue arrow). In the area of both zygomatic bones and zygomatic-frontal sutures, elements of metal osteosynthesis are identified
(purple arrow). The right globe is intact, with rounded clear contours, unchanged shape, the lens is visualized (green arrow). Severe
post-traumatic deformations of the facial soft tissues are noted; in the area of the periorbital tissues on the left, an increase in
volume and thickening of the tissues are detected (brown arrow)

Puc. 2. MynbtucnupaneHas KomnbloTepHas Tomorpadus. CocTosHWe nepep mnaHUpyeMbIM 3HAOMPOTE3MPOBAHUEM NIEBOM OpOUTBI:
0 — aKcWanbHbIA CPe3, PeXMUM KOCTHOTO OKHa; b — KOpOHasbHbIA CPe3, PeXuM KOCTHOTO OKHa; C — aKCUabHbIiA CPe3, PeXKUM MAr-
KOTKaHHOTO OKHa; d — KOPOHabHbINA CPEe3, Pe3KUM MAMKOTKAHHOTO OKHa; e, f — caruTTanbHbIA Cpes, PeXuM MArKOTKaHHOTO OKHa.
BuayanuaupytoTcs BblpaXKeHHble NOCTTpaBMaTuyeckue AedopMaumm KocTeil cpeaHel 30HbI WA, NepenioMbl BCeX CTEHOK opbuT (kpoMe
BEPXHMX). B cBA3M C TOTaNbHBIMU NEPENIoMaMu HUKHUX CTEHOK 0pbUT (KENTbIe CTPesKu), MArKoTKaHHoe cofepxuMoe opbuT nponabupyet
KHW3Y B NOJIOCTb BEPXHEYENHOCTHBIX CUHYCOB (KpacHble cTpesnky). CocTosiHWe nocnie 3HYKIeaLum NeBoro rnasHoro sib/ioka: B MofoCcTy 1eBoit
opbuTbI ONpeaenseTcs ocTaToyHasl TKaHb rnasHoro sbnoka (ckiepa) Ans fanbHeliwero hoOpMUPOBaHUS OMOPHO-ABUraTeNIbHON KyNbTu
(cvHss cTpenka). B obnactu 0bemnx ckynoBbIx KOCTEN U CKYNON0OHbIX LLBOB ONPeLeNsoTCs 31eMeHTLI MeTannoocTeocuHTesa (huonetosas
cTpenka). MpaBoe rnasHoe A6MOKO COXPaHHO, C OKPYITIbIMUA YETKUMM KOHTYpaMM, HEM3MEHEHHON QopMbl, XpyCTanuK BU3yanusnpyeTcs
(3enéHas ctpenka). 0TMeyaloTcs BblpaXKeHHble NOCTTpaBMaTUyeckve AedopMaumu MArKUX TKaHel uua, B 0bnactu nepuopbutanbHbIxX
TKaHeli cneBa onpesienseTcs yBenudeHre 06bEMa U YNNoTHeHUe TKaHel (KOpuYHeBas CTpesika)
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Fig. 3. Condition after endoprosthetics of the left orbit. MSCT: @ — axial slice, bone window mode; b — coronal slice, bone window
mode; ¢ — axial slice, soft tissue window mode; d — coronal slice, soft tissue window mode; e, f — sagittal slice, soft tissue
window mode. Condition after endoprosthetics of the left eyeball and mesh installation in the area of the left lower orbital wall
(red arrow): in the cavity of the left orbit an endoprosthesis (yellow arrow) of a spherical shape with direct oculomotor muscles
sutured to the endoprosthesis capsule is determined — a formed musculoskeletal stump (MSS), outwards from the MSS an ex-
ternal cosmetic prosthesis is determined (purple arrow). After endoprosthetics, pronounced post-traumatic deformations of the
soft tissues of the face remain; in the area of the periorbital tissues on the left, an increase volume and thickening of the tissues
is also noted (brown arrow)

Puc. 3. CocTosHue nocne 3HAONPOTE3WPOBaHUSA NeBoil opbuTbl. MynbTUCMMpanbHas KOMMbloTepHas ToMorpadus: @ — aKCuanbHbIii
CPe3, PexuM KOCTHOFO OKHa; b — KOpOHaNbHbIN Cpe3, PEXUM KOCTHOTO OKHA; C — aKCUanbHbIA CPE3, PEXUM MSTKOTKAHHOMO OKHa;
d — KOpOHarbHbI CPE3, PEXUM MSATKOTKAHHOIO OKHa; e, f — caruTTanbHbI Cpes, PeXuM MArKOTKaHHOro okHa. CocTosHWe nocne 3Hao-
NpOTE3VPOBaHMs IEBOTO F1a3HOro A6I0Ka M YCTAHOBKM MAACTUHbI B 0671aCTI HUKHEN CTEHKM NIeBOIA 0pbuUThI (KpacHas CTpenka): B NonocTu
NeBoii opbuTbl onpeaensieTcs 3HAONpoTe3 (KEnTas cTpenka) cdepuyeckoit GopMbl ¢ MOALUMTHIMA K Kamcyne 3HA0MPOTe3a NpsMbIMU
rnasoaBuratesisHbiM1 MbllULiaMu — copMUPOBaHHasA OMOPHO-ABUraTesbHas KysbTsl, KHapyu 0T KOTOPOW OMpefensieTcs HapyMHbIi
KocMeTuyeckuii npoTes (puoneToBas cTpenka). Mocne 3HAONPOTE3MPOBAHMS COXPAHAIOTCS BbipaXKeHHbIE MOCTTpaBMaTuyeckue fedop-
MaLmmn MSITKUX TKaHe# inua, B 06;1acTv nepuopbuTanbHbIX TKaHel CflieBa TakKe 0TMeYaeTcs yBenuyeHne 06bEMa 1 yNioTHeHWe TKaHei
(KopuyHeBas cTpesika)

Fig. 4. Operation: ¢ — excision of the deformed periorbital soft Fig. 5. Photo of the patient after surgical treatment

tissues on the left; b — gross specimen, fragment of removed peri- (excision of periorbital soft tissues on the left)
orbital soft tissue on the left Puc. 5. ®oto nauueHTa nocne oyepedHoro 3rana xu-
Puc. 4. 37an onepauum: @ — ucceyeHne AeOPMMPOBaHHbIX Mepu- PYPrUYECKOro NiedeHus (MccedeHns mepuopbuTanbHbIX

opbuUTanbHbIX MAMKUX TKaHel cneBa; b — MaKponpenapart, hparMeHT — MSATKUX TKaHeil cieBa)
YAANEHHbIX NepuopbUTabHbIX MAMKUX TKaHel

severe based on an outcome and consequences are not  eye after an injury was assessed based on persistent loss
life-threatening and are assessed by the outcome and  of general capacity for work. As the left eye was sighted,
consequences for the health and victim's capacity for the qualifier “duration of loss of capacity for work” was
work. In this case, the removal of the previously sighted  not applied.
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CONCLUSION

To objectively assess an orbital injury and grade the
degree of harm to a person, an ophthalmologic status
should be comprehensively evaluated, and source medi-
cal documentation should include such clinical and in-
strumental criteria as visual acuity, presence of diplopia,
ophthalmoplegia, and dystopia, as well as cranial CT.
CT data and social significance of orbital trauma suggest
that CT is the best method for diagnosing fractures of the
orbital walls. To increase the reliability of the forensic
medical examination, original electronic data should be
assessed.
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