KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULIUHA

IRREVERSIBILITY OF ANTIANDROGENIC EFFECT OF LAMBDA-CYHALOTHRIN AFTER THE RECOVERY PERIOD IN
THE STUDY ON MALE WISTAR HAN RATS

Prodanchuk N. G., Shepelskaya N. R., Kolianchuk Y. V., Evtushenko T. V.

Abstract. Previously conducted studies showed endocrine-disruptor properties of pyrethroids when exposed to
mammals, causing disturbances in the reproductive system.

The purpose of these studies was to identify the hazard of lambda cyhalothrin (LCT) reproductive toxicity, as well
as to study the reversibility and/or irreversibility of the resulting damage during the recovery period.

Research methods. Lambda-cyhalothrin 98.06% of purity was administered ex tempore daily, except Saturday
and Sunday, by oral gavage to three groups of animals in doses 0,3; 3,0 and 10 mg/kg of body weight for 11 weeks.
After the expiry of the exposure period, part of the males was selected to study the parameters of sperm and
blood serum testosterone levels, while the remaining males were used for a recovery period without exposure for
one full cycle of spermatogenesis (70 days). Morpho-functional indicators of the gonad state and the level of total
testosterone in the blood serum were studied in all males after exposure and recovery period. The total amount
and the absolute and relative number of motile sperm were determined, the percent of sperm abnormal forms was
calculated. Morphometric parameters of testes and epididymis were recorded.

Results. Investigated LCT causes antiandrogenic effect which characterized by impaired of spermatogenesis and
oligospermia, as well as a change in the testosterone content in the blood serum of experimental animals compared
to the control. Dose dependence of the severity of oligospermia and spermatozoa adynamia is linear in nature both
before and after the recovery period, increasing markedly at the end of the recovery period. While the response
level of testosterone to increase of the dose is non-monotonic.The most pronounced statistically significant (P
<0.01) decrease in the level of testosterone relative to the control is noted at the end of exposure at the dose of 3.0
mg/kg of body weight. When exposed to the minimum and maximum doses, there is a tendency for this parameter
to decrease as compared with the control. After the recovery period, the minimum and maximum doses cause
the tendency to increase in testosterone compared with the control, while the middle dose of LCT, significantly
(P <0.05) induces a decrease in the content of this hormone relative to the control. The analysis of the qualitative
and quantitative characteristics of the observed effects at the end of the exposure and recovery periods allows to
presume that the tested LCT is irreversible xeno-agonists of estrogenic receptors with an intermediate degree of
activity, causing damage to Sertoli cells and the spermogonial population of the germinative cells, depending on
the dose level of exposure. The parameters characterizing the processes of spermatogenesis, and the testosterone
content did not reach the control level during the recovery period, this indicates the irreversibility of the anti-
androgenic effect for 10 weeks, and possibly the complete irreversibility of the observed effects. The systemic
toxic effect, induced by the maximum dose tested and characterized by a decrease in the animals body weight, is
reversible.

Within the studied range of doses in the experiment on the males of Wistar Han rats, no-observed effect level
(NOEL) of LCT is the dose of 0,3 mg/kg of body weight, the low-observed effect level (LOEL) is 3 mg/kg of body
weight. Maximum tolerated dose is 10 mg/kg of body weight.

Conclusions. The test system for the gonadotoxic activity identification is an adequate, highly sensitive
methodological approach for testing the toxic effects of endocrine-disruptors.
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PeyeHzenm — npodgp. KocmeHko B. O.
CraTTa Hagiwna 20.11.2018 poky

DOI 10.29254/2077-4214-2018-4-2-147-181-186
UDC 616.714+616.831+616.216]-001.45-089:355.422
12Sirko A. G., ?Pilipenko G. S., 3Tonchiev M. D.

SURGICAL TREATMENT OF COMBAT CRANIOCEREBRAL GUNSHOT WOUNDS

COMBINED WITH PARANASAL SINUSES INJURY
!Dnipropetrovsk Medical Academy, State Institution, Ministry of Healthcare of Ukraine (Dnipro)
2Municipal Institution, Mechnikov Dnipropetrovsk Regional Clinical Hospital (Dnipro)
*Municipal Institution, Sklifosovskyi Poltava Regional Clinical Hospital (Poltava)
neurosirko75@gmail.com

Publication relation to planned scientific research
projects. This paper is a fragment of the research the-
sis work: Development of Methods of Diagnosis, Treat-
ment, and Outcomes Forecast in Acute, Intermediate,
and Distant Period of Traumatic Brain Injury and Crani-
ocerebral Wounds, subject code: IH. 22.17, state regis-
tration number 0117U006495.

Introduction. Skull base injuries caused by high-
speed destruction objects during military operations
are fundamentally different from the most injuries of
civilian population. Two important aspects regarding

combat-related injuries include weapons kinetics and
characteristics of the most common wounds [1]. During
Operation Iraqgi Freedom and Operation Enduring Free-
dom, 25% to 40% of American patients had head, face,
or neck wounds [2,3]. Skull and brain gunshot wounds
were observed in 33.5% of all gunshot wounds of dif-
ferent head parts in local armed conflict in the Eastern
Ukraine in 2014 [4,5]. High percentage of head and neck
injuries is due to the fact that head and neck are not
protected by body armors which are used nowadays by
the military in the field [6].
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Combat-related gunshot traumatic brain injuries
combined with paranasal sinus damages are an impor-
tant subgroup of fragment (bullet) traumatic brain inju-
ries. Before penetrating into the skull through the ante-
rior part of its base, a fragment crosses facial and orbital
sections of the skull. Fragment passing through the face,
eye sockets, structures of paranasal sinuses, and skull
base creates an open, stable connection between sub-
arachnoid cavity and cavities filled with air and lined
with mucous membrane [7]. The most threatening are
bacteria that live in oral cavity, in particular on larynx
(staphylococci), or gram-positive or gram-negative cocci
that contaminate the wound upon fragment penetra-
tion [8,9].

Much less common are cases when a fragment
crosses skull roof and base and goes outside through
maxillofacial area [10]. Fractures of skull base, includ-
ing frontal sinuses and ethmoid sinuses, can be present
without brain injury due to explosive wave. High speed
bullets are able to split the skull base without crossing
it [11]. In fact, it appeared that size and location of the
fracture of anterior section of the skull base are factors
contributing to infection and meningitis, regardless of
rhinorrhea [12].

In any of these situations, connection of cerebrospi-
nal fluid location with potentially infected sinuses filled
with air and lined with mucous membranes is estab-
lished, and such patients are prone infectious complica-
tions. The risk of purulent complications is the highest if
fragment (bullet) trajectory goes through the skull base,
especially when air sinuses and eye socket are perfo-
rated [9,13,14]. Such patients may suffer from recurrent
meningitis, brain abscess, and hydrocephalus.

Anterior section of skull base is more likely to be
wounded by fragments than other areas of skull base.
A pathoanatomical study showed that this area suffered
in 82% of cases [11]. According to the survey of patients
in the Eastern Ukraine in 2014, it was found that 28% of
patients had skull base injuries [4]. Anterior cranial fossa
damage was diagnosed in 21% of patients; middle cra-
nial fossa (petrous pyramid), in 6% of patients; of both
anterior and middle cranial fossa, in 0.8% of patients.

Although TBI cases are well documented, especially
in military medical literature, fragment (bullet) injuries
of anterior part of skull base are rarely described as a
separate subgroup of injuries [15].

At any time, treatment of combat-related gunshot
traumatic brain injuries involving paranasal sinuses re-
quires solution of the two issues: treatment of the brain
injury itself and sealing of intracranial contents in order
to prevent the infection [6]. Note that there is no con-
sistent approach to management of such patients (sur-
gical treatment or conservative therapy); there is uncer-
tainty in surgical intervention timing (urgent, delayed)
and its extent and high percentage of complications
upon treatment of such category of patients people
(nasal liquorrhea, meningitis, encephalitis, brain ab-
scess, post-traumatic hydrocephalus) [14,16,17]. Thus,
the problem of treatment of combat-related gunshot
traumatic brain injuries with involvement of paranasal
sinuses is poorly solved yet and requires further clinical
research to select the optimal treatment approach and
improve the outcomes.

The purpose of this paper is a prospective analysis
of outcomes of surgical treatment of combat-related
gunshot traumatic brain injuries (GTBI) involving para-
nasal sinuses (PNS).

Object and methods. The research was based on
analysis of results of comprehensive prospective ex-
amination and treatment of 30 patients with combat-
related gunshot traumatic brain injuries (GTBI) involving
the paranasal sinuses (PNS). The injuries resulted from
local armed conflict in the Eastern Ukraine. The patients
were admitted to the Municipal Institution, Mechnikov
Dnipropetrovsk Regional Clinical Hospital from May 25,
2014 to December 31, 2017 inclusive. During this pe-
riod, a total of 184 patients with combat-related gun-
shot traumatic brain injuries underwent treatment in
the Hospital. Thus, combination of traumatic brain in-
juries with paranasal sinus injury occurred in 16.3% of
all patients.

Consciousness was assessed according to Glasgow
Coma Score (GCS). Patients status on admission to the
in-patient department was assessed according to the In-
jury Severity Score (ISS). In combined wounds, patients
were also examined by ENT specialists and maxillofacial
surgeons.

All patients with open head wounds underwent
standard set of examinations which included craniogra-
phy, lumbar puncture, and high-resolution brain spiral
computed tomography (SCT). Brain SCT was performed
on Hi Speed CT/e Dual (General Electric). Scanning was
performed with a standard slice thickness of 10 mm or,
for more detailed examination, of 5 mm or less. The
field of view in all cases included all sections of patient’s
head and upper cervical vertebrae (C1-C3).

During brain CT, the brain matter, ventricular system,
subarachnoidal, subdural and epidural spaces, skull
bones, and soft head tissues were sequentially studied.
Skull bones condition was studied by specially adjusting
contrast and brightness (so-called bone window mode).
Depending on dura mater integrity, penetrating and
non-penetrating GTBIs were distinguished. Depending
on wound tract characteristics, gutter, glancing, blunt,
and perforating wounds were distinguished. Bound
shot injuries were characterized by one entrance skull
wound, which was both inlet and outlet. Blunt injuries
were only characterized by inlet on skull surface, which
lead to a blunt wound tract with a fragment at the tract
end. Penetrating wounds were characterized by wound
tract closed on all sides in skull cavity with separate inlet
and outlet and absence of fragment in the wound tract.

There were two main types of military equipment:
explosive devices and portable small arms. Explosive de-
vices included: artillery shells, grenades, mortar bombs,
bombs, missiles, mines, and makeshift explosive devic-
es. Portable small arms included: pistols, rifles, assault
rifles.

In case of penetrating craniocerebral injuries, an ur-
gent surgical intervention was performed. The purpose
of surgical treatment of such patients was, on the one
hand, the removal of intracranial hematoma, wound
debridement, and hemostasis, and, on the other hand,
dura mater defects sealing without tension and skull
base restoration while simultaneously sealing ethmoid
and frontal sinuses. Surgical intervention was performed
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using microsurgical technique
and OPMI VARIO 700 microscope
(Carl Zeiss, Oberkochen, Germa-
ny). The microscope made it pos-
sible to minimize the retraction
of already damaged and swollen
frontal lobes while allowing effec-
tive skull base examination and
restoration. We did not use exter-
nal lumbar drainage before sur-

Table 1.

Patients breakdown by paranasal sinus injury location

gery. Nor did we use synthetic or

Number of wounded persons vs.

Damaged anatomical area the total number of examined
persons (%)
Frontal sinus, unilateral 13 (43%)
Frontal sinus, bilateral 4 (13%)
Frontal sinus, unilateral + ethmoid bone 3 (10%)
Frontal sinus, bilateral + ethmoid bone 4 (13%)
Ethmoid bone 5(17%)
Frontal sinus + ethmoid bone + sphenoidal sinus 1(3%)

biological glue compositions for
autotransplants fixation. Patients
with non-penetrating injuries un-

Table 2.

Breakdown of clinical findings of intracranial changes on brain SCT

derwent conservative treatment
which included antibacterial and
anti-edema therapy.

After the treatment, incidence

of nasal liquorrhea and purulent

and septic complications was as-

sessed. Patients state assessment

according to Glasgow Outcome

Scale was performed 6 months

after the injury.

Results and discussion. 30

male patients with GTBI and

Number of wounded persons vs.
Intracranial changes on SCT the total number of examined
persons (%)

Focal brain contusion 24 (80%)
Intracerebral traumatic hematoma 16 (53%)
Subarachnoid hemorrhage 11 (37%)
Subdural hematoma 6 (20%)
Intraventricular hemorrhage 3 (10%)
Epidural hematoma 1(3%)

Brain matter bone fragments 21 (70%)
Brain matter metal debris 10 (33%)
Midline shift 5 (17%)

PNS injuries aged 21 to 49 (avg.
(31.716.4)) were examined. 26 (87%) patients had pen-
etrating wounds, 4 (13%) patients had non-penetrating
brain wounds. In 26 (87%) cases, injuries were caused
by fragments of mine and explosive devices and only 4
(13.3%) injuries were caused by small-arm bullets. Blunt
wounds were diagnosed in 17 (57%) patients; bound
shot wounds, in 7 (23%) patients; penetrating wounds,
in 6 (20%) patients.

GCS score after initial resuscitation ranged from 5 to
15 (average 10.6%3.5). ISS score ranged from 16 to 50,
avg. 26.4+7.3.

Patients breakdown by paranasal sinus injury loca-
tion is shown in table 1. Thus, frontal sinus, in various
combinations, was damaged in 25 (83%) cases; ethmoid
bone, in 13 (43%) cases; sphenoi-
dal sinus, in 1 (3%) case.

based on brain SCT data is shown in table 2. Lateral dis-
location signs were detected in 5 patients. Midline shift
ranged from 2 mm to 9 mm. Axial dislocation signs were
detected in 2 patients.

Four non-penetrating brain wound patients were
treated conservatively. Initially, 26 (87%) patients un-
derwent surgery. Breakdown of patients by extent of
paranasal sinuses or brain surgery is shown in table 3.

High-resolution head and neck spiral computed to-
mography with the review of axial images in cerebral
and bone mode and frontal view reconstruction al-
lowed to clearly determine wound tract and nature of
the extra- and intracranial injuries in all cases. Accurate
information on the nature of the injury before the sur-

In 12 patients, along with para-
nasal sinus injury, there were nu-
merous orbit roof fractures. Orbit
roof fractures were observed in

4 patients with unilateral fron-
tal sinus injury, 4 patients with

ethmoid bone injury, 3 patients
with bilateral frontal sinus and

ethmoid bone injury and one pa-
tient with combined frontal sinus,

ethmoid bone, and sphenoidal
sinus injury.
Craniocerebral injuries in-

volving paranasal sinuses were
combined with intracranial he-

matomas and presence of bone
fragments and metal fragments

located intracranially. Breakdown

Table 3.
Breakdown of patients by extent of surgical intervention
- Extent of surgical intervention on brain
Extent of surgical
interventiongon .. OPC +ICH and/or| DC + ICH and/or
Revision of ba- ; - . ! o
paranasal sinuses sal dura mater bralq contusion bralq contusion | Total (%)
foci removal foci removal
Unilateral frontal sinus o
obliteration ! 7 8 (31%)
Bilateral frontal sinus o
obliteration 2 - - 2 (8%)
Unilateral frontal sinus
obliteration and ACF — 3 — 3(12%)
base reconstruction
Bilateral frontal sinus
obliteration and ACF 2 4 3 9 (35)
base reconstruction
Frontal sinus cranializa- o
tion and ACF plasty 1 - - 1 (4%)
ACF plasty without fron- _ o
tal sinus obliteration 1 2 3 (12%)
Total (%) 7 (27%) 16 (62%) 3 (12%) 26 (100%)

of clinical findings by intracranial
injuries incidence and structure

Note. ACF = anterior cranial fossa, OPT = osteoplastic craniotomy, DC = decompressive craniectomy,
ICH = intracerebral hematoma.
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gery allowed planning all surgery stages and performing
them in full during one surgical intervention.

Twenty-six patients were provided with urgent neu-
rosurgical care which was required due to fragment
(bullet) wounds. In order to open anterior cranial fossa,
a scalp dissection was performed with formation of bic-
oronal flap. Pericranium was preserved so that it could
be used as a separate flap. The following two variants
of anterior pericranium flap were most commonly used:
with anterior (with supratrochlear and supraorbital ar-
teries) or lateral (with superficial and deep temporal ar-
teries) pedicle. An additional variant of lateral flap was a
temporomandibular flap comprised of temporal muscle
(with or without fascia). The flap was separated along
with the pericranium so that a longer and stronger flap
could be formed. In isolated frontal sinus injuries, sinus
mucosa removal, frontal and nasal junction tamponade,
and frontal sinus obliteration by pericranial periosteal
flap with anterior base was performed. In ethmoid bone
damages, reconstruction of anterior cranial fossa was
performed with a temporomandibular fascia flap with
a lateral pedicle. If simultaneous sealing of defects of
frontal sinus and ethmoid bone was required, both an-
terior and intracranial flaps were simultaneously used.
In orbit roof defects, 5 of 12 patients underwent recon-
struction with a dynamic titanium plate.

In order to remove intracerebral hematomas and
focal cerebral contusions, in 16 (62%) patients osteo-
plastic craniotomy with bone flap insertion at the end
of the surgery was performed. In 3 (12%) patients with
severe traumatic intracranial injuries with concomi-
tant cerebral edema, decompressive craniectomy was
performed prior to skull base reconstruction to reduce
increased intracranial pressure. Only after the decom-
pressive craniectomy was performed and liquor was
removed from basal cisterns, it was possible to obtain
minimally traumatic access to anterior cranial fossa
base. Inlet bone fragments were removed in all the pa-
tients. Metal fragments were only removed when they
were in sight and their removal would not cause addi-
tional brain trauma. In all cases, antibacterial therapy
was prescribed for 2 to 3 weeks. Antibacterial therapy
was adjusted based on bacteriological CSF examination
over time.

Nasal liquorrhea at admission was observed in 12
(40%) patients. After the treatment, nasal liquorrhea
was observed in 2 (7%) patients. Liquorrhea was detect-
ed in one (4%) patient in a series of surgical treatment
of 26 patients and in one of 4 patients (25%), they were
treated conservatively. In both cases, nasal liquorrhea
was eliminated by prolonged use of external lumbar
drainage.

Purulent and septic complications in the form of
meningoencephalitis, ventriculitis, and subdural empy-
ema were found in one patient. Thus, the incidence of
purulent-septic complications was 3% (1 out of 30) and
4% (1 out of 26) in the general group of GTBI patients
with PNS injuries (operated and non-operated) and in
surgical treatment group, respectively. Purulent and
septic complications were much less severe than those
presented in the literature. For instance, Bhatoe H. S.
(13) claims that meningitis incidence in his study group

was 13%. Other authors claim meningitis incidence of
18.8% to 25% [9,18].

Unfavourable prognostic factors of purulent and
septic complications in patients from our series includ-
ed: severe brain contusion, initial postresuscitation GCS
score 9, multilobar trauma and transventricular wound,
delayed patient delivery for specialized treatment,
wound-related liquorrhea, and tamponade of lateral
brain ventricle with blood. The patient underwent fron-
tal bone craniotomy, removal of brain detritus, intraven-
tricular hematoma, and metal fragments, obliteration
of frontal sinus, and reconstruction of anterior cranial
fossa with pericranial flap on pedicle. After the surgery,
nasal liquorrhea was absent. However, the patient suf-
fered from purulent meningocephalitis and subsequent-
ly, he underwent surgery for subdural empyema. In
order to eliminate post-traumatic hydrocephaly, a four-
month-old patient underwent CSF shunting surgery. The
patient survived, a treatment outcome in 6 months was
a severe disability.

In the study group, a treatment outcome in 6 months
was good recovery in 13 (43%) patients; moderate dis-
ability, in 11 (37%) patients; severe disability, in 4 (13)
patients. 2 (7%) patients died. No cases of vegetative
state were diagnosed.

In one case, the cause of death was a multiple organ
failure in a patient with a moderate brain contusion and
severe internal organ injuries (abdominal cavity and
lungs). In the second case, severe primary brain injury
with cerebral edema, intracranial hypertension, and
secondary cerebral ischemia occurred. In both of these
lethal cases, we did not detect episodes of liquorrhea
or purulent and septic complications after the surgery.
Thus, the lethal cases were not directly related to para-
nasal sinus injury and concurrent pathological condi-
tions.

Conclusions. Head and neck spiral computed tomog-
raphy with the review of axial images in cerebral and
bone mode and frontal view reconstruction allows to
clearly determine wound tract and nature of the extra-
and intracranial injuries in all cases. Aggressive surgical
approach which includes urgent intervention with re-
moval of intracranial hematomas and sealing of cranial
cavity in the area of damaged paranasal sinuses can en-
sure satisfactory immediate and distant outcomes The
use of anterior and lateral pericranial flaps on pedicle
has proved its effectiveness in reconstructive skull base
surgery.

Further study prospects. Although received from
a small group of patients, our data give reason to be-
lieve that performing a surgery to the full extent, both
on brain and paranasal sinuses during initial interven-
tion, reduces incidence of purulent and septic complica-
tions if compared with historical data. Combination of
anterior pericranial flap with additional lateral flap helps
preventing spinal fluid leakage and reduces the risk of
liguorrhea from 40% to 7%. The question of whether re-
ally urgent surgical interventions performed in full with
the use of vascularized pericranial flaps are better than
conservative treatment or phased surgical interventions
shall be addressed in further major studies.
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XIPYPTIYHE NIIKYBAHHA BOMOBUX BOrHEMAJIbHUX YEPEMHO-MO3KOBWUX MOPAHEHb, NOEAHAHUX 3
YWKOAXEHHAM NAPAHA3A/IbHUX CUHYCIB

Cipko A. I., MnnuneHko I. C., ToHues M. 4.

Pe3stome. MpoBeaeHo aHani3 pesynbTaTiB XipypriyHoro nikyeaHHA 30 noTepninnx 3 60MoBMMM BOTHENANIbHUMMU
YyepenHo-mMmo3KoBMMM NopaHeHHaMKU (BUMIT), noeaHaHMMM 3 YLWIKOAKEHHAMM NapaHasanbHux cuHycis (MHC). MNo-
paHeHHA byan oTpUMaHi B pe3ynbTaTi IOKaZibHOro 36pOMHOro KOHGAIKTY Ha cxoai YKpaiHu.

06’ekm i memodu. MocTpaxaani bynn NocnifoBHO BKAKOYEHI A0 NPOCNEKTUBHOrO AOCNIAXKEHHA B nepioa 3 25
TpasHA 2014 poky no 31 rpyaHa 2017 poky. [laHa rpyna notepninux cknana 16,3% sig, scix noctpaxkganmx 3 BYMI,
AKi 6y M nponikoBaHi 3a Len nepioa. Mpw rocnitanisauii Bcim nauieHTam pobuan KT gocniaKeHHA roN0BHOTO MO3KY
3 BUCOKOIO PO3/i/IbHOI 34aTHICTHO. YLIKOAKEHH:A NOOHOTo CUHYCY BiA3HaueHi y 25 (83%) cnocTeperkeHHsX, peLuiT-
yacToi KicTkn y 13 (43), kamHoBMUAHOrO cnHycy — B 1 (3%) cnocTepeskeHHi. 26 (87%) nocTpaxaannx Mmaaum npoHUKa-
toui nopaHeHHs, 4 (13%) — HenNpPOHMKatoYi NOpPaHEHHs roI0BHOTO MO3KY. Y 26 (87%) BUNaakKax Big3HayeHi ynamKoBi
MiHHO-BMBYXO0Bi NopaHeHHs, y 4 (13,3%) nopaHeHHs 6ynu cnpuymHeHi Kynamu. Chini nopaHeHHs AiarHOCTOBaHO
y 17 (57%) nocTpaskaanux, pukowmnTytodi —y 7 (23%), HackpisHi — y 6 (20%) nocTparkganux. OuiHKa 3a LWKT nicas
nepBUHHOI pecycumTaLii Konmeanach Big 5 Ao 15 6anis, y cepegHbomy 10,6%3,5 6aun. YoTMpbox NOTEPNIANX 3 He-
NPOHMKaOYMMM MOPAHEHHAMM FOSIOBHOFO MO3KY NiKyBaiN KOHCepBATUBHO. MepBMHHO onepoBaHi 26 (87%) nopa-
HeHux. [IpoBOAMIM HeBIAKNAAHE BTPYYaHHA 3 METO BMAANEHHA BHYTPILUHbOYEPEenHOI remaToMn, repMeTUYHOro
3aKpUTTA gedekTiB TBepAoi MO3KoBOi 060/N0HKM Ta BiAHOBNEHHSA OCHOBM 4Yyepena Npu OA4HOYaCHIN repmeTusadii
pewit4acTnx i NOGHUX NOBITPAHUX CUHYCIB. N5 3aKPUTTA N06HOrO CUHYCY Ta AedeKTiB NepeaHboi YepenHoi AMKM
BUKOPUCTOBYBaNM A06pe BaCKyNspM30BaHUIA NepeaHili Ta aTepanbHi NepuUKpaHianbHi KNaNTi Ha XXUBAAYIN HiXKLj Y
pi3HNUX MogmndiKaLisx.

Pe3ynemamu. HaszanbHa nikBopes npu rocnitanisauii 3yctpivanacay 12 (40%) notepninumx, nicna NikyBaHHA —y 2
(7%) notepninux. MHiHO-ceNTUYHI yCKNagHeHHA 6ynn BuseneHi anwe y 1 (3%) nopaHeHoro. BoHn byau npeacras-
NleHi y BUrnAaai meHiHroeHuedanity, BEHTPUKYNITY Ta cybaypanbHOi emniemn ogHovacHo. CnpuaTAnBI pesynbtaTu
NikyBaHHA (Lobpe BiLHOBMEHHA Ta NOMipHA iHBanigM3aLin) yepes 6 micauis BigsHauveHi y 24 (80%), HecnpuATAMBI
(rnnboka iHBanign3auia Ta neTanbHicTb) —y 6 (20%). BereTaTMBHMX CTaHIB cepes NPONiKOBaHWX XBOPUX He Bif3Ha-
Yanu. [Ba netanbHi BUNAgKM He Oynn NoB’A3aHi 3 YLWKOAKEHHAMW NapaHasaibHUX CUHYCIB. B ogHOMY BMMagKy
Mano MicLe TAXKKE MEPBUHHE YLUKOAMEHHA FONOBHOMO MO3KY, B iHLLOMY — TAXKI MOEAHAHI YLUKOAXKEHHA BHYTPILLHIX
OpraHiB 3 NONIOPraHHOK HEAOCTATHICTIO.

KntouoBsi cnosa: 60ioBi BOrHenasibHi NoOpaHeHHs, YepenHO-MO3KOBi MOPAHEHHSA, NapaHa3asibHi CUHYCK, Ha3alb-
Ha NiKBopes, XipypriyHe NikyBaHHSA, NJACTUKA OCHOBM Yepena, NepuKpaHiasbHUIA KNanoTb, pe3ybTaT NiKyBaHHS,
THIMHO-CEeNTUYHI YCKNaAHEHHSA.
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XUPYPIMYECKOE JIEYEHUE BOEBbIX OrHECTPE/IbHbIX YEPEMHO-MO3rOBbIX PAHEHWUA, COYETAHHbIX C
NOBPEXAEHUAMMU NAPAHA3AJIbHbIX CUHYCOB

Cupko A.T., Mnamnexnko I. C., ToHues M. A.

Pe3tome. MNpoBeseH aHann3 pesynbTaToB XMPypruyeckoro neveHma 30 nocTpaaBLlumx ¢ 60eBbIMU OTHeCTpenb-
HbIMW YepenHo-mMo3roBbiMM paHeHuamM (OYMP), coyeTaHHbIMM C MOBPEXKAEHWUAMM MNapaHa3aNbHbIX CUHYCOB
(MHC). PaHeHMs nony4yeHbl B pe3ynbTaTe IOKAIbHOTO BOOPYKEHHOTO KOHIMKTA Ha BOCTOKE YKpauHbl.

O6vekm u memodel. MocTpafaslime H6bIAM NOCNELO0BATENBHO BK/OYEHbI B MPOCNEKTUBHOE UCCea0BaHMe B
nepuog ¢ 25 mana 2014 roga no 31 aekabpsa 2017 roga. JaHHaa rpynna noctpagasBlmnx coctasmna 16,3% ot Bcex
noctpagaswmx ¢ OYMP, KoTopble GbiAM NposieYeHbl 33 3TOT Nepuog. Mpu rocnUTanmsaLmmM BCeEM NaLMEHTam Bbl-
nonHsanun KT ronoBHOro mo3ra € BbICOKOM paspeluatoLLeit cnocobHocTblo. MoBperkaeHne 106HOro cMHyca oTMeYeHo
B 25 (83%) HabntogeHusx, pelietyaton Koctn —B 13 (43%), KnuHoBMAHOro cnHyca — B 1 (3%) HabntoaeHuu. 26 (87%)
NocTpagaBWmMX UMeNn NpoHMKatowme paHeHusa, 4 (13%) — HeNPOHMKatOLWME PaHEHMA TON0BHOTO Mo3ra. B 26 (87%)
C/ly4asx OTMeYeHbl OCKONOYHbIe MUHHO-B3PbIBHbIe paHeHuA, B 4 (13,3%) cayyaax — nynesBble paHeHus. Cnenble
paHeHua auarHocTMpoBaHbl y 17 (57%) nocTtpagasLumx, pukowntupytowme —y 7 (23%), cksosHble —y 6 (20%) no-
cTpagaslumx. OueHka no LLWKI nocne nepBuyHoOM pecycumuTaumm konebanacb ot 5 go 15 6annos, B cpeaHem 10,6+3,5
6anna. YeTbipe NOCTPaaBLUMX C HEMPOHMKAIOLLMMWU PAHEHUAMM MO3Ta JIEYUNIN KOHCEPBATUBHO. [epBUYHO onepu-
poBaHbl 26 (87%) paHeHHbIX. BbIMONHANM HEOTNIOXKHOE XMPYPrMyecKoe BMELIATENbCTBO C LeNblo yAaNEeHUs BHYTPU-
YepernHoi reMmaTombl, FePMETUYECKOro 3aKpbIiTUs AedeKToB TBEPAOM MO3roBoM 060104KM U BOCCTAHOBAEHMUA OC-
HOBaHMA Yepena Npu O4HOBPEMEHHOM repMeTM3aLLMK peLleTyaTbiX U T06HbIX BO3AYLHbIX CUHYCOB. [1NA 3aKpbITUA
nobHoro cuHyca n aedeKToB NnepeaHen YepenHom AMKK UCNONb30Ba/IN XOPOLLO BAaCKYASPU3MPOBAHHbLIN NepeaHni
W natepanbHble NepuKpaHManbHble IOCKYTbl HA NMUTAOLWEN HOXKKE B Pa3IMYHbIX MoandUKaumax.

Pe3ynemamel. HazanbHaa AMKBOpeA Npu rocnutanmsaumm otmedeHa y 12 (40%) noctpagasLumx, Nocne nevyeHns
— vy 2 (7%) noctpagaswmx. THOMHO-CENTUYECKME OCNONKHEHUS BblABAEHbI TONbKO Yy 1 (3%) paHeHHoro. OHK bblin
npeacTaB/eHbl B BUAE MEHUHIO3HLEedannTa, BEHTPUKYANTA U cybaypanbHO aMnmMeMbl 04HOBPEMEHHO. baaronpu-
ATHblE pe3ynbTaTbl JleyeHus (XopoLuee BOCCTAHOBAEHUE U YMEPEHHAA MHBaNMAM3aUMA) Yyepes 6 mecsALeB C Mo-
MeHTa paHeHus oTMeyeHbl y 24 (80%), HebnaronpuATHble (ryboKas MHBANMAM3ALMA U CMEPTENbHbIN UCXog,) — Y 6
(20%). BereTaTBHbIX COCTOAHMUI Y NpONeYeHHbIX 60NbHbBIX He OTMeYann. [Ba neTasbHbIX Cayvan He Bblav cBA3aHbI
C MOBpPEXAEHMAMM NapaHa3a/ibHbIX CUHYCOB. B 0gHOM Cc/ly4ae Mmeno mMecTo TAXenoe nepBuYHOE NOBPEXAeHNe
ro/IOBHOIO MO3ra, B APYroM — TAXKe/ible COYeTaHHblE PaHEHUA BHYTPEHHMUX OPraHOB C MNO/IMOPraHHOW HeaoCTaTou-
HOCTb}O.

KnioueBble cnoBa: 60eBble OrHecTpesibHble PaHEHWA, YepenHO-MO3roBble PaHeHWA, NapaHasa/bHble CUHYChI,
Ha3a/bHaA IMKBOpPEsA, XMPYpPruyeckoe fievyeHune, NaacTMka OCHOBAHMA Yepena, NepuKpaHMaabHbIN IOCKYT, pe3y/b-
TaTbl IeYEHMA, THOMHO-CENTUYECKUE OC/IONKHEHUS.

SURGICAL TREATMENT OF COMBAT CRANIOCEREBRAL GUNSHOT WOUNDS COMBINED WITH PARANASAL SI-
NUSES INJURY

Sirko A. G., Pilipenko G. S., Tonchiev M. D.

Abstract. Results of surgical treatment of 30 patients with combat-related gunshot traumatic brain injuries
(GTBI) combined with paranasal sinuses injury (PNS) were analyzed. The injuries resulted from local armed conflict
in the Eastern Ukraine.

Object and methods. The patients were consistently enrolled in the prospective study in the period from May 25,
2014 to December 31, 2017. This group of patients made up 16.3% of all GTBI patients treated during that period. All
patients underwent high-resolution cranial CT at admission. Frontal sinus injuries were observed in 25 (83%) cases;
ethmoid bone injuries, in 13 (43) cases; sphenoidal sinus injuries, in 1 (3%) case. 26 (87%) patients had penetrating
wounds; 4 (13%) patients, non-penetrating cerebral wounds. Fragment mine blast wounds were observed in 26
(87%) cases; 4 (13.3%) wounds were caused by bullets. Blunt wounds were diagnosed in 17 (57%) patients; bound
shot wounds, in 7 (23%) patients; penetrating wounds, in 6 (20%) patients. GCS score after initial resuscitation
ranged from 5 to 15 (average 10.6+3.5). Four non-penetrating brain wound patients were treated conservatively.
Initially, 26 (87%) patients underwent surgery. Emergency intervention was performed to remove intracranial hema-
toma, close dura mater defects and restore skull base while simultaneously sealing ethmoid and frontal air sinuses.
Well-vascularized frontal and lateral pericranial flaps on pedicle in various modifications were used to close frontal
sinus and anterior cranial fossa defects.

Outcomes. Nasal liquorrhea was observed in 12 (40%) patients at admission and in 2 (7%) patients after treat-
ment. Purulent and septic complications were only detected in 1 (3%) patient. The complications had the form of
combined meningoencephalitis, ventriculitis, and subdural empyema. Favourable treatment outcomes (good recov-
ery or moderate disability) in 6 months after treatment were detected in 24 (80%) patients; unfavourable outcomes
(severe disability or death), in 6 (20%) patients. Vegetative state was not observed in treated patients. Two lethal
cases were not associated with paranasal sinus injury. In one case, there was a severe primary brain injury; in the
other case, severe combined internal organ injuries with multiple organ failure.

Key words: combat-related gunshot wounds, traumatic brain injuries, paranasal sinuses, nasal liquorrhea, surgi-
cal treatment, skull base reconstruction, pericranial flap, treatment outcomes, purulent and septic complications.

PeyeHzeHum — npodp. be3wanoyHuli C. b.
CraTtTa Hagajiwna 25.11.2018 poky

186 ISSN 2077-4214. BicHuK npo6nem 6ionorii i meguuunHu — 2018 — Bun. 4, Tom 2 (147)



