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THE IMPORTANCE OF FORENSIC ASSESSMENT OF EPACTAL BONES

Resume: The observation reveals the diagnostic capabilities of forensic medical examination to resolve controversial issues arising
in the establishment of the cause of death. A case of a forensic medical examination of a four-year-old child is presented to resolve
the issue of the possibility of a head injury during his stay in a hospital and the degree of involvement of medical workers in his
death. The detection of an intercalary bone formed as a result of the appearance of additional ossification points in the large
fontanel in the embryonic period and which is a congenital malformation during a forensic study indicates the absence of traumatic
brain injury. The interdisciplinary approach made it possible to completely exclude the possibility of a child getting a head injury
in a hospital.

Key words: infant mortality, forensic medical examination, skull bones, trauma, developmental anomalies.
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EH/JIPME CYHEKTEPIH COT-MEJUIIUHAJIBIK BAFAJIAY IbIH MAHBI3/IbLIBIFbI

Tyiiin: Bailikayda esimHiH ce6e6iH aHbiKmay Ke3iH0e mywbiHOalimbviH 0ayavl Macejesepdi wewly ywiH MeuyuHaablK-
KPUMUHAAUCMUKAALIK CapanmamaHsly duazHocmuKkaablk MymKiHOikmepi awwlaadsl. CmayuoHapda 604y 6apblCblHOA OHbIH
6acvlHaH Kdcapakam asay MyMKiHOizi jcaHe MeduyuHa KblaMemKepJiepiHiH OHbIH 6JiMiHe KambicmblablK dapedsceci mypasbl
MaceseHl weuly ywiH mepm xcacap 6aaard com-medUYUHAIbIK capanmama xypaizy x#ardativl ycoiHbl10bl. MeduyuHaabik-
KPUMUHAAUCMUKAALIK 3epmmey Jcypeisy KesiHde y/KeH eHOekme aMOpuoHanbobl KeseHde cyllekmeHyOdiH KocblMuwa
HyYKme/epiHiy naiida 6o0.1ybl Homuoicecinde natida 6oaraH caHe damyodvly mya 6imKeH AHOMAAUACH! 60/1bin MAGbLLIAMbBIH
KOHObIpMA Cylie2iH aHbIKMAY MU HcapaKamblHblH HOKMbIFbIH kKepcemedi. [IaHapanblk macia 6anaHbly 64c HapakamviH emoey
MekeMeciHOe any MyMKIiHOI2IH MObIFbIMEH HCOKKA WbIFAPObL.

Tyiiin ce3dep: 6ananap esimi, com-meduyuHabIK capanmama, 6ac cyliek cyliekmepi, dcapakam, 0amy aHOMAAUAAADbL.
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BAYKHOCTbD CYAEBHO-MEJAUIIMHCKOW OLIEHKU BCTABOYHBIX KOCTEH

Pe3iome: B Hab1r00eHUU packpsigaromcs duazHocmuveckue 803MONCHOCMU MeJUKO-KpUMUHAAUCMUYeCcKoU 3Kcnepmu3ssl 04151
pelieHUsl CNOPHbIX BONPOCO8, O3HUKAIOWUX NPU YCMAHOB8AeHUU hpu4UuHbl cMepmu. [I[pedcmassieH cayyualii nposedeHusi cyde6HO-
MeQUYUHCKOLI 3Kcnepmu3bl YemblpexJ1emHe20 pe6éHKa 0151 peuleHUsl 80Npocd 0 803MOACHOCMU NOAYYEHUS] UM MPABMbl 20/108bl
8 x00e npebbl8aHUs 8 CMAYUOHAPE U CMeneHu npuvacmHocmu MeduyuHCKUX pabomHukos K e2o 2ubeau. O6HapysceHue npu
npogedeHuu MedUKO-KPUMUHAAUCMUYECK020 UCCAed08aHUs 6CMABOYHOL KOCMU, 06pa308aHHOL 8 pe3yibimame 803HUKHOBEHUS
8 60/1bWOM pOOHUYKe OONOJIHUMEAbHBIX MOYEK OKOCMEHeHUsl 8 IMOPUOHANbHOM nepuode U S8AAOUeElCs 8pOHCOeHHOU
aHomaauell paseumusi, ceudemesbcmayem 06 0mMCymcmeuu 4epenHo-mo32080U mpaemul. MexcducyunauHapHbsilli nodxod
Nn0380/1U/M NOJHOCMbIO UCKAIOYUMb B803MONCHOCMb NOAYHYEHUS] peGeHKOM MpPaBMbl 20/108bl 8 1eHEOHOM YUpescOeHUU.

Katouesule ci08a: demckas cmepmHocmb, cyde6HO-MeUYUHCKASl IKchepmu3a, Kocmu Yepena, mpasma, aHoMaauu pa3eumust.

Introduction the state of the national health system as a whole [3,4,12].
The World Health Organization (WHO) and the All death cases of children under 5 years of age are subject
international organization United Nations Children's Fund to careful analysis and clinical discussion [3,10]. According
(UNICEF) have repeatedly noted that infant and child to UNICEF data over the past year, the main causes of
mortality (in the first five years of life), along with life infant mortality in Kazakhstan are non-compliance by
expectancy, are an integral indicator of the quality of life in medical workers with existing standards and algorithms, a
aparticular region [12]. One of the leading indicators of the shortage of neonatologists, insufficient knowledge and
state of health of the child population, mortality in skills, and the lack of a unified approach to the use of
childhood, is an important component in the process of antimicrobial drugs [12]. Both in frequency and in the
characterizing the demographic situation in the country structure of causes, a mortality in infancy differs in its
and is considered as the main criterion not only for various periods [3,4,10]. However, the death of children of
protecting the health of mothers and children, but also for this age group in inpatient institutions is not always
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associated with incorrect actions of doctors in their
treatment [2,8]. External influences, certain conditions
arising in the perinatal period, and congenital anomalies
remain the absolute leading causes of mortality in the child
population in many countries [4,10]. Analyzing the main
causes of death of children in Kazakhstan, special
emphasis should be paid to the high mortality rate of
children under 5 years of age from congenital
malformations, various injuries and other causes [4]. One
of the urgent problems of the health care system in
Kazakhstan is improving the quality of medical care to the
population [3,4,7]. At the same time, a significant role in
assessing the quality of medical care is assigned to forensic
medical examination [7]. To date, there has been a steady
increase in the number of lawsuits filed by patients in
connection with the inadequate quality of medical care,
leading to an increase in the number of forensic medical
examinations in civil cases.

Irregular bones of the skull (Wormian, sutural, epactal,
Andernach's ossicles) are additional bones that form along
the sutures in the fontanelles due to the appearance of
additional ossification points in the bones of the skull. Such
features are small developmental anomalies, and are most
often an accidental finding during X-ray examination of the
skull of children under the age of 5 years [6,10]. Irregular
bones of the skull are often found in defects of the skull, in
osteogenesis imperfecta, as well as in combination with
congenital malformations of the brain [9]. Until the middle
of the last century, it was believed that epactal bones had
no medical significance. However, a number of authors
have noted that unilateral suture bones are a convincing
sign of brain damage [5]. Literary data testify to numerous
finds of epactal bones of the skull during archaeological
excavations [6,10]. At the same time, specialists do not
provide a detailed description and microscopy of the
additional bones, and in such cases such sources have no
forensic value. Meanwhile, the main significance of
irregular bones of the skull in forensic practice, under
certain circumstances of the case, is that they can be
mistakenly regarded as fragments [1,9]. This fact can
negatively affect the subsequent delivery of a court
decision. Taking into account all possible options for the
development of anomalies, correct medical and forensic
assessment of the skull bones plays an important role in
ascertaining the true cause of death. The message under
consideration clearly demonstrates the role of forensic
research in the diagnosis of trauma in all controversial
cases and reveals the importance of its timely and
comprehensive implementation for solving specific
forensic medical problems.

Case presentation

In this case, a commissioned forensic medical examination
was carried out in connection with the initiation of a
criminal case on the possible infliction of serious harm to
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the health of a child in a hospital. For a forensic study on
the death of a four-year-old child, a skin flap and skull
bones were provided to the forensic department.
According to the circumstances of the case: "The reasons
for the death of the minor have not been fully established".
However, according to the statement, the mother of the
child «... asks to adopt legal measures against the medical
staff of the children's hospital.... where her child died due
to their improper performance of professional duties». For
the permission of the forensic medical examination, the
question of determining the mechanism of the formation
of injuries on the child's body, discovered during the
commission of the forensic medical examination was
raised. According to the conclusion of the forensic
examiner, an internal examination of the corpse revealed:
that hemorrhage on the skin of the parietal region of a dark
brown color, irregular in shape with indistinct contours,
measuring about 5.0x2.0 cm (Figure 1) and a
quadrangular bone plate measuring about 1.9 x 3.0 x
2.0x3.1 cm (presumably the area of the large fontanelle),
which was connected with the frontal and parietal bones
through the sutures of the skull (Fig.2).

A skin flap from the corpse of a child presented for
examination is dry, dark in color, dense to the touch. To
restore the original properties, the skin flap was placed for
three days in an alcohol-vinegar solution (Ratnevsky's
solution). After that, for clarification, the above-mentioned
flap was placed for two hours in a solution of alcohol-
vinegar solution with the addition of hydrogen peroxide
(Ratnevsky's solution Ne2). After the reconstruction of the
skin flap, a medical and forensic research was carried out:
no damage was found during visual and stereomicroscopic
examination of the skin preparation (Figure 3) (Figure 4).
During the medical and forensic examination of a fragment
of the frontal bone, two fragments of the parietal bones
and the epactal bone of the child's skull, it was found: the
bones of the skull are yellow-brown, hard, solid, light,
smooth to the touch, with an oily sheen. The above-
mentioned fragments of bones for three days were placed
in an alcohol-vinegar solution with the addition of
hydrogen peroxide to restore (Ratnevsky's solution Ne2).
The research established: the epactal bone is connected to
a fragment of the frontal bone by a sagittal suture, and its
connection with fragments of the parietal bones is carried
out using abnormal sutures of the skull. In this case, all of
the above-mentioned fragments of bones are completely
comparable (Figure 5)(Figure 6). Stereomicroscopic
examination of the provided fragments showed that the
teeth of the sutures are quite marked, not crushed or
displaced. No damage was found on the bones of the skull.
The intercalation bone could have formed as a result of the
appearance in the large fontanelle of additional
ossification points in the embryonic period, which is a
congenital malformation.
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Figure 1 - Hemorrhage into the skin of the occipital
region, detected during a forensic examination of a corpse

Figure 2 - View of the bones of the cranial vault during
exhumation

Figure 3 - Skin flap after recovery

Figure 5 - Skull bones, outside view

Figure 6 - Skull bones, inside view

Figure 4 - Stereomicroscopic picture of a skin flap

Discussion:

The literature on forensic fractology describes in detail the
morphological characteristics of fractures of the skull
bones, which are formed as a result of impact when falling
or when the head is compressed [11,13]. At the same time,
the type of fractures is mediated by the peculiarities of the
trauma mechanism, that is, in each specific case, according
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to the morphological features of injuries to the bones of the
skull or their fragments, one can judge the possible
conditions corresponding to certain biomechanical
patterns of the formation of trauma to the bones of the
skull [11]. The morphological features of fragments of the
child's skull revealed during the medical and forensic
examination made it possible to exclude the possibility of



their formation as a result of the shock mechanism of a
skull injury in a single fall from a height of about 1 meter
or hitting the head on the floor. Meanwhile, it was found
that the identified epactal bone (insular, suture, Wormian)
could have formed as a result of the appearance of
additional ossification points in the bones of the cranial
vault in the embryonic period, which is a congenital
developmental anomaly. According to A.A. Zajchenko et al.
the insular bones of the skull are included in the form of
islets in typical bones adjacent to the sutures and are
formed from centers of ossification enclosed in the
membranous tissue of the fontanelles [5]. By their
characteristic location - along the seam, serrated contours,
thin linear enlightenment separating them from the main
bone and the zone of «physiological sclerosis», they are
distinguished from bone fragments and sequesters [11].
For practical medicine, knowledge of possible options for
the location of inconsistent bones of the skull is
determined mainly by the fact that in case of head injuries
or on X-ray images they can be mistaken for cracks or bone
fragments, as described in the literature [13]. Forensic
medical examination is able to provide adequate
explanations for the formation of certain injuries,
especially if there are doubts about the origin of some
nonspecific elements found during autopsy [1,7].
However, in some cases, a more detailed analysis of the
mentioned material is needed, with a justification of the
mechanism of damage formation or existing anomalies.

Forensic medical examination is an important step in
ascertaining the true cause of a person's death. However,
it is the medical and forensic examination that makes it
possible to establish a detailed description of a congenital
small anomaly of development and to judge the
mechanism of its formation, taking into account
knowledge about the morphological patterns of the

BECTHUK KASHMY #1-2022

formation of skull fractures from classical forensic fracture
science, thus solving a complex forensic medical problem
that has an important legal meaning.
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