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Peripheral nerve damage in the lower extremities is a serious problem that often occurs due to trauma, in par-
ticular during military operations. Such injuries lead to impaired motor and sensory functions, which significantly
affects the quality of life of the injured. The aim of the study was to study changes in hemomicrocirculation in the
hind limbs after injury to the sciatic and femoral nerves in the subacute phase.

On the third day after injury in group | (transection of both nerves), a significant expansion of arterioles by 87.9%
and venules by 77.6% was observed, which indicates an active vascular reaction. On the seventh day in group Il
(transection of both nerves), the diameters of the vessels decreased, but remained significantly higher than the con-
trol values, which indicates the continuation of the recovery processes. In the groups with damage to both nerves, a
more pronounced vascular reaction and tissue edema are observed. On the third day, the reaction is most intense,
and on the seventh day, stabilization is observed, but the vessels have not yet returned to normal size. This confirms

the ongoing processes of restoring blood circulation and tissue structure.
Key words: injury, spinal nerves, limbs, morphometry, hemomicrocirculatory channel.

Connection of the publication with planned re-
search works.

The research was carried out within the framework
of the scientific topic of the Department of Clinical Anat-
omy, Anatomy and Operative Surgery “Morphofunction-
al state of organs and tissues of experimental animals
and humans in ontogenesis in normal and under the
influence of external and internal factors”, state registra-
tion number 0117U003181.

Introduction.

Peripheral nerve injuries of the lower limbs are a sig-
nificant medical issue, frequently resulting from trauma,
particularly during military conflicts. These injuries lead
to the disruption of motor and sensory functions, se-
verely affecting the quality of life of the affected individ-
uals. In animal studies, such injuries are used to inves-
tigate the pathogenesis of trauma and to test potential
treatment methods. The importance of this problem is
determined both by the frequency of such cases and the
complexity of their treatment.

Clinical data show that in patients with peripheral
nerve injuries of the lower limbs, recovery is often in-
complete, even with surgical intervention. Studies con-
ducted after military injuries indicate that only about
30-50% of patients achieve functional recovery after re-
constructive surgery [1, 2]. Comparative analysis of the
outcomes between patients who received treatment
within the first six months after the injury and those

who were left untreated shows a significant difference
in functional recovery levels. Moreover, the preservation
of sensitivity and motor function depends on the extent
of the damage and the timing of the surgical interven-
tion.

Without treatment, nerve injuries lead to irrevers-
ible loss of limb function due to scar tissue formation,
secondary muscle atrophy, and chronic pain. For exam-
ple, experiments on mice have demonstrated significant
degeneration of myelinated fibers and disruption of con-
duction after prolonged sciatic nerve injury [3, 4]. Clini-
cal observations of patients who did not receive timely
treatment confirm the development of chronic pain syn-
drome and decreased work capacity. Such cases are par-
ticularly common among individuals injured in combat
zones, where medical assistance may not be available in
the critical hours following trauma [5, 6].

Experimental models of nerve injury in the hind
limbs of animals, such as rodents, dogs, or pigs, are used
to study nerve fiber regeneration and the effectiveness
of different treatment methods. Research shows that in
the case of complete nerve transection, significant mus-
cle atrophy, loss of sensitivity, and reflex disturbances
occur [7, 8]. For instance, experiments on rats modeling
femoral nerve injuries have demonstrated that without
proper intervention, nerve fibers can only partially re-
generate, and reinnervation remains incomplete. The
use of electrical stimulation and nerve grafts in such
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models leads to improved recovery of motor functions
[9, 10].

Further studies also confirm that in military trauma,
such as mine blast injuries, nerve regeneration is hin-
dered due to extensive damage to surrounding tissues
[11, 12]. This is particularly important when analyzing
the early and late responses of the body to trauma.

The aim of the study.

To investigate the changes in the hemomicrocircula-
tory channel of the hind limbs following damage to the
sciatic and femoral nerves during the subacute phase.

Object and research methods.

In this study, 90 adult male Wistar rats weighing be-
tween 180 and 190 grams were used. The rats were di-
vided into four groups: 40 rats under-
went transection of both the femoral
and sciatic nerves; 40 rats underwent

ferent stages after it occurred. Studying these changes is
important for understanding the mechanisms of vascu-
lar adaptation following nerve injury (table).

Comparing the control group with Groups | (3 days)
and Il (7 days), we can more thoroughly analyze the
changes in the diameters of arterioles and venules after
the injury. According to the results obtained, the diam-
eter of the arterioles in the control group is 12.52+1.48
um, while the diameter of the venules is 18.25+2.46 um.
These baseline values serve as a reference for compari-
son with the post-injury groups.

On the 3rd day post-injury, in Group | (3 days
post-injury), the diameter of the arterioles increased to
23.54+2.12 um, which is a significant increase compared

Table — Indicators of microcirculatory parameters of the calf muscle
of rats after transection of the sciatic and femoral nerves

transection of only the femoral nerve;
and 10 rats were used as controls. The
rats were euthanized on the third and

Parameters

Transection of the sciatic and Transection of the

femoral nerves sciatic nerve
3 days 7 days 3 days 7 days
| 1] 1} [\

Control

seventh days after the injury. The con-

Arteriolar diameter (um)|[12,52+1,48(23,54+2,12|19,71+2,34|20,62+2,26|16,34+2,13

trol group also included the contralat-
eral hind limb. Changes in the func-

Venular diameter (um)

18,25+2,46| 32,43+3,5 | 28,62+2,6 |21,51+2,37(19,43+2,34

tions and structure of the muscles and

vessels in the contralateral limb were observed after the
nerve injury, which was associated with the blood sup-
ply to both hind limbs through the common trunk of the
abdominal aorta and its branches. However, according
to the results of our study, these changes were minimal.

The surgeries were performed under general ether
anesthesia. After preparing the surgical field (hair re-
moval from the anterior medial region of the thigh and
disinfection with a 10% alcohol solution of iodine), and
administering anesthesia, the surgical intervention was
carried out. To transect the femoral nerve, a longitudi-
nal incision was made at the lower edge of the ingui-
nal ligament, the wound edges were widened using
hooks, and the femoral nerve was exposed and freed
from surrounding tissues. Its topographical relations
were described, and the nerve was transected with a
razor blade. The procedure for transecting the sciatic
nerve was similar: after preparing the surgical field on
the upper third of the posterior surface of the thigh, a
longitudinal incision was made, the sciatic nerve was ex-
posed, and then transected.

All rats that participated in the experiment survived.
To euthanize the animals at the end of the experiment,
ether anesthesia was followed by a thiopental overdose.
Experimental studies were conducted in compliance with
the requirements of humane treatment of experimen-
tal animals, regulated by the European Convention for
the Protection of Vertebrate Animals Used for Research
and Other Scientific Purposes (Strasbourg, 18.03.1986).
After euthanasia, macroscopic changes were described,
and the animals were fixed in a 10% formalin solution or
in the Bouin’s fixative mixture. Samples of the calf mus-
cles were taken for further microscopic analysis.

Research results and their discussion.

This study examined changes in the diameters of
arterioles and venules after injury in laboratory rats. To
determine the vessel diameter parameters in the control
group and the two experimental groups with femoral
and sciatic nerve injuries, measurements were taken on
the third and seventh days post-injury. This allowed for
the evaluation of vascular responses to the injury at dif-

to the control. The calculation shows that the diameter
of the arterioles increased by 87.9% compared to the
control. This significant dilation of the arterioles indi-
cates an active vascular response, likely associated with
the initial stage of inflammation and an increased de-
mand for oxygen and nutrients in the damaged tissues.
This arteriole expansion may also result from the activa-
tion of various mechanisms that contribute to enhanced
blood supply.

The increase in the venule diameter in Group | is
32.43£3.5 um, which is also a significant rise compared
to the control values. The comparative analysis shows
a percentage increase of 77.6%. This could indicate
impaired venous outflow and tissue swelling, which
are also part of the inflammatory response to injury
(figure 1).

On the 7th day after the injury in Group Il (7 days
post-injury), we observed a decrease in the diameters
of blood vessels compared to the 3rd day. The diame-
ter of the arterioles decreased to 19.71+2.34 um, which
is a reduction of 30.5% compared to Group |. However,
this diameter still significantly exceeds the control values
(an increase of 57.4%). This indicates that, although the
vascular expansion has decreased, the vessels remain
dilated compared to the normal state, suggesting that
the adaptive processes are still ongoing and the tissues
continue to require enhanced blood supply for recovery.

The venule diameter on the 7th day decreased to
28.62+2.6 um, which is a reduction of 27.8% compared
to the 3rd day. However, when compared to the control
values, the venule diameter on the 7th day is still signifi-
cantly larger (an increase of 56.8%). This indicates that,
while the swelling has decreased, the impairment of ve-
nous outflow has not yet returned to normal levels, and
the processes of regeneration and stabilization are still
underway.

Thus, on the 3rd day after the injury, we observe
the greatest vessel dilation, which is a typical reaction
of the body to trauma. This expansion of arterioles and
venules ensures increased blood flow and contributes to
nourishing the damaged tissues for their recovery. On
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40

20.62+2.26 pm. This indicates a sig-
nificant expansion of the arterioles

by 64.9% compared to the control.
This increase in the arteriolar diam-

eter is likely a vascular response to

Control | 1l 1}

B Arteriolar diameter (um)

m Venular diameter (pm)

disrupted nerve regulation, which
leads to changes in vascular tone and
increased blood flow in the injured
area. It may be part of a compensato-
ry mechanism of the body that aims
to provide tissues with more oxygen
and nutrients for their recovery after
nerve system damage.

The diameter of the venules in
group lllonthe 3rd dayis 21.51+2.37
pum, an increase of 17.7% compared
to the control values. This elevation

Figure 1 — Changes in the parameters of the hemomicrocirculatory network of the calf muscle

after damage to the sciatic and femoral nerves.

the 7th day after the injury, the vessel dilation decreases
somewhat, indicating the beginning of the stabilization
process and the body’s adaptation to new conditions.
However, the vessels have not yet returned to their nor-
mal size, meaning that the recovery processes are still
ongoing, and the body continues to work on restoring
normal circulation and tissue structure.

These changes in the diameters of arterioles and
venules are an essential part of the inflammatory and
restorative processes after an injury. The vessel dila-
tion in the first few days post-injury allows the body to
compensate for the damage and actively work on tissue
recovery, while the subsequent decrease in this dilation
indicates the beginning of stabilization and reduction in
swelling.

Comparing the control group with Groups Il (3 days
after femoral nerve transection) and IV (7 days after
femoral nerve transection), we can draw the following
conclusions based on the results obtained.

In the control group (1 day), the diameter of the arte-
rioles is 12.52+1.48 um, and the diameter of the venules
is 18.25+2.46 um. These values serve as baseline for
comparison with the groups in which the femoral nerve
was transected.

On the 3rd day after femoral nerve transection, in
group lll, the diameter of the arterioles increased to

also indicates changes in the vascu-
lar system following nerve transec-
tion, likely associated with impaired
venous outflow and swelling, which are part of the in-
flammatory response to injury.

On the 7th day after femoral nerve transection, in
group 1V, the diameter of the arterioles decreased to
16.34+2.13 um. This is a decrease of 20.7% compared
to group I, but still 30.6% larger than the control. The
reduction in arteriolar diameter may indicate partial
stabilization of the vascular response following nerve
transection, but the arterioles remain dilated, which
suggests that adaptive processes are ongoing and that
increased blood supply is still needed for tissue repair
after the damage.

The diameter of the venules in group IV on the 7th day
decreased to 19.43+2.34 um, a reduction of 9.9% com-
pared to the 3rd day. However, this diameter is still 6.5%
larger than in the control group. This indicates a gradual
reduction in swelling and improvement in venous out-
flow, although the recovery process is not yet complete,
and the venules have not returned to normal size.

Thus, on the 3rd day after femoral nerve transection,
the most significant vessel dilation is observed, which
is a typical response of the body to injury and disrup-
tion of nerve regulation. This dilation of arterioles and
venules ensures greater blood flow and supports the
nourishment of damaged tissues for their recovery. On
the 7th day after femoral nerve tran-

120,00%

100,00%

section, the vessel dilation slightly
decreases, indicating the onset of

vascular response stabilization and
reduced swelling. However, the ves-

80,00%

sels have not yet returned to their
normal size, meaning the recovery

60,00%

processes are still ongoing, and the
body continues working on restoring

40,00%

20,00%

normal blood circulation and tissue
structure (fig. 2).

0,00%

-20,00%

In group |, where both the fem-
oral and sciatic nerves were tran-
sected, there is more pronounced
dilation of the arterioles and venules

B % change in arterioles

M % change in venules

compared to group lll, where only
the sciatic nerve was damaged. The
diameter of the arterioles in group |

Figure 2 — Changes in the parameters of the hemomicrocirculatory channel in the calf muscle

after damage to the sciatic and femoral nerves.

increased by 87.9% compared to the
control values, whereas in group lll,
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this increase was 64.9%. The difference in percentage
between these groups is 23%, indicating a significantly
stronger vascular response in group | due to the com-
bined trauma of two nerves. As for the venules, the di-
ameter in group | increased by 77.6%, while in group I,
it only increased by 17.7%. The difference between the
groups is 59.9%, which suggests a much greater swell-
ing and impairment of venous outflow in group I. This
confirms that combined damage to two nerves causes
a more pronounced vascular and edematous response
compared to damage to just one nerve.

In group Il, where both nerves (femoral and sciatic)
were transected, a more pronounced dilation of the ar-
terioles and venules remains even after 7 days post-inju-
ry. The diameter of the arterioles in group Il increased by
57.4% compared to the control, while in group IV, where
only the sciatic nerve was transected, this value was
30.6%. The difference between the groups is 26.8%, indi-
cating a more pronounced vascular response in group II.
As for the venules, in group I, the diameter increased by
56.8%, while in group IV, it increased by 19.4%. The dif-
ference between the groups in this case is 37.4%, which
indicates stronger swelling and venous outflow impair-
ment in group Il. This can be explained by the fact that
damage to two nerves causes more significant changes
in the vascular response and also slows the process of
normalization compared to group IV, where only one
nerve was damaged.

On the 3rd day after nerve transection, the activation
of inflammatory processes in the surrounding tissues
begins. Damage to nerve structures leads to disrupted
blood supply, which results in swelling in the intercel-
lular space and in the perimysium of muscle fibers. The
muscle fibers, although not undergoing significant swell-
ing, begin to degrade due to the lack of normal nerve
innervation, leading to loss of water and nutrients. How-
ever, at this stage, changes in the muscles themselves
are still not very pronounced, although initial degrada-
tion is observed.

According to the provided data, on the 3rd day, sig-
nificant dilation of the arterioles and venules occurs. In
group | (transection of femoral and sciatic nerves), the
diameter of the arterioles increases by 87.9% compared
to the control, and in group Il (transection of only the
sciatic nerve), it increases by 64.9%. This indicates a
more pronounced vascular response in group |, where
two nerves were damaged, leading to more intense
swelling. The diameter of the venules in group | increas-
es by 77.6%, whereas in group I, it increases by 17.7%.
This also confirms the greater degree of venous outflow
impairment in group I.

On the 7th day post-injury, stabilization of the inflam-
matory process is observed, but changes in the vessels
and surrounding tissues still persist. Swelling of the sur-
rounding tissues remains pronounced, although partial
reduction begins. In the vessels, a reduction in diameter
compared to the first period is noted. In group |, the di-
ameter of the arterioles decreases by 30.5% compared
to the 3rd day but still remains significantly larger than in
the control group (+57.4%). In group lll, the diameter of
the arterioles decreases by 20.7%, which also indicates
a certain reduction in the response to the injury. The
venules in group | decrease by 11.8% on day 7 but still
remain much larger than in the control (by 56.8%), and

in group I, they decrease by 9.9%, indicating improved
venous outflow but not yet full normalization.

Muscle fibers on day 7 continue to lose their struc-
ture due to degradation, but this process has not yet led
to complete atrophy. Muscle fiber atrophy is more pro-
nounced in group |, where two nerves were damaged,
compared to group llI. This reflects a more intense trophic
deficit in group |, where the combined damage to both
nerves causes greater disruption of muscle fiber function.

Conclusions.

1. On the 3rd day after the injury, significant dilation of
the arterioles and venules is observed, which is a typical
response of the body to damage. This increase ensures
greater blood flow, facilitating the delivery of oxygen and
nutrients to the damaged tissues for their recovery. In
group | (3 days post-injury), the diameter of the arterioles
increased by 87.9%, and the diameter of the venules by
77.6%, indicating an active vascular response.

2. On the 7th day after the injury, in group Il, a de-
crease in the vessel diameters is observed compared to
the 3rd day. Specifically, the diameter of the arterioles
decreased by 30.5%, and the diameter of the venules by
27.8%. However, these values still remain significantly
higher than the control, indicating the continuation of the
recovery processes and the adaptation of the body to the
injury.

3. The increase in the diameters of the venules after
the injury may indicate impaired venous outflow and tis-
sue swelling. This is confirmed by the fact that on the 3rd
day after the injury, the diameter of the venules increased
by 77.6%, and on the 7th day, it remained 56.8% higher
compared to the control. This suggests the need for nor-
malization of venous outflow to reduce swelling.

4. After the injury, the vessels initially dilate signifi-
cantly, indicating the early stage of inflammation and the
need for increased blood supply to restore the tissues. On
the 7th day, there is a certain reduction in vessel diame-
ters, indicating the beginning of the stabilization of these
processes, but they have not yet returned to normal lev-
els, confirming the ongoing recovery process.

5. The changes in the diameters of the arterioles and
venules after the injury demonstrate that the processes
of recovery and stabilization of the vascular system con-
tinue during the first 7 days post-injury. Although signif-
icant vessel dilation is observed on the 3rd day, on the
7th day, these parameters decrease, but still exceed the
control values, indicating the continuation of adaptation
processes and the need for increased blood supply for tis-
sue recovery.

6. On the 3rd and 7th days after nerve transection,
pronounced vascular responses and swelling of the sur-
rounding tissues are observed, particularly in the perimy-
sium and around the vessels. On the 3rd day, the reaction
is most intense, with a significant increase in the diame-
ter of the arterioles and venules in both groups. On the
7th day, the processes stabilize, but swelling and vessel
dilation remain pronounced, indicating a gradual normal-
ization of circulation and reduction of swelling. Muscle
fibers begin to degrade due to the loss of innervation and
impaired blood supply, with more pronounced atrophy in
the groups with damage to both nerves.

Prospects for further research.

It is planned to investigate changes in the calf mus-
cle and its hemomicrocirculatory channel at later stages,
two weeks post-injury.
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KowapHuii B. B., boiiko E. M.

PEMOJENIOBAHHA TEMOMIKPOUUPKYNTATOPHOIO PYC/A 3AAHIX KIHLUIBOK MNMPU
NOWKOAXEHHI CTETHOBOIO TA CIAHUYHOIO HEPBA B NIATrOCTPOMY NEPIOAI

OHINPOBCbKUIA Aep>KaBHUIT meguuHuii yHiBepcutet (M. OHinpo, YKpaiHa)
kosha.v@ukr.net

lMowKoOHeHHA nepugepuyHUX Hepsie HUMCHIX KiHUiBOK € ceplio3HO npobaemoro, Wo 4Yacmo 8UHUKAE Yepe3
mpasmu, 30Kkpema nid 4yac eilicekogux onepayili. Taki mpasmu npu3soo0ams 00 MOPYWEHHA MOMOPHUX ma
CEHCOPHUX GhyHKUil, Wo 3Ha4YHO Mozipwye AKicmoe ¥ummsa nocmpaxcoanux. Memor uybo2o 00cniodeHHa 6yno
8UBYUMU 3MIiHU 8 2eMOMIKPOUUPKYAAYIT 3a0HIX KIHYIB8OK nicaa mpasmy8aHHA CiIOHU4YHO20 i cmea2H08020 Hepsis y
nidzocmpiti ¢pasi.

Ha mpemili 0eHb nicaa mpasmu 8 epyni | (nepepizka ob6ox Hepesis) by10 8UABAEHO 3HAYHE PO3WUPEHHA apmepion
Ha 87,9% ma eeHyn Ha 77,6%, wo c8io4umMe npo akmueHy cyOUHHY peakyito. Ha ceomuli OeHob 8 epyni Il (nepepiszka
060x Hepsis) diamempu cyOUH 3MeHWUAUCSA, ase 3aAUWanuca 3Ha4HO BUWUMU 30 KOHMPOsbHI 3HAYEHHS, Wo
€8i04YUMb PO MPOOOBMH(EHHA MPOUEcie 8iIOHOBAEHHA. Y 2pynax 3 NowKoOxeHHAM 060x Hepsie criocmepizanacs
suUpaxceHa CyOUHHA peakuis ma HabpAakK mKaHUH. Ha mpemili 0eHb peakuyia 6yna Halibinbw iHMeHCUBHOW, a Ha
cbomMuli OeHb criocmepizanaca cmabinizayis, npome cyOuHU wWe He MogepHyaucs 60 HOPManbHo20 po3mipy. Lle

niomeepoxcye npooosxeHHs Mpouecie 8i0HOB81EHHA KPOBOOBI2y ma cmpyKmypu MKAHUH.
Knro4oei cnosa: mpasma, criuHHOMO3K08i Hep8u, KiHYieKU, Mopgomempis, 2eMOMIKPOYUPKYASMOpHUL rnomik.

3B’A30K ny6niKaLii 3 N1aHOBaHUMM HAaYKOBUMMU PO-
6otammu.

JocnigxkeHHA NpoOBOAMNOCA B paMKax HayKOBOT TeMM
Kadbeapw KAiHiYHOI aHaToMii, aHaTOMii Ta onepaTUBHOI
xipyprii «MopdodyHKLiOHaNbHWUIM CTAH OpraHiB i TKAHUH
eKCNepuMEeHTaNbHUX TBAPUH i NIOAMHWU B OHTOreHesi B
HOPMI Ta Nig, BNJIMBOM 30BHIlLHIX i BHYTPILWHIX paKTo-
piB», HOMep AeprKaBHoi peecTpauii 0117U003181.

Bcryn.

MowKoaKeHHA nepudepuyHnX HEepBiB HUMKHIX KiH-
LiBOK € CEPMO3HO MeANYHO NPobaemMOto, L0 Y4acTo
BMHWKAE BHACMNILOK TPaBM, 30Kpema nif 4ac BilCbKO-
BUX KOHOAIKTIB. LIi TpaBMKM Npu3BoasaTb 40 NOPYLIEHHA
MOTOPHMUX Ta CEHCOPHUX DYHKLLM, LLO CYyTTEBO NOTipLUYE
AKICTb XUTTA MNocTpaxkganux. B eKkcnepmmeHTanbHUX
[OCNIAMKEHHAX TaKi TPaBMW BUKOPUCTOBYHOTLCA 1A BU-
BUYEHHA MaToreHesy TPaBM Ta TECTYBaHHA MOTEHLiMHNX
METOAiB NiKyBaHHA. AKTya/IbHICTb LLiEl Npob1emun BU3Ha-
YAETbCA AK YACTOTOK TAKMX BUMNAAKIB, TaK i CKAAAHICTIO
iX NiKyBaHHA.

KniHivyHi gaHi ceBigYaTb, WO Yy MNALEHTIB 3 MOLUKO-
OXKEeHHAMM nepudepruyHMX HepPBIB HUMKHIX KiHLIBOK Bia-
HOBJIEHHA YACTO € HENOBHMM, HaBITb NicNA XipypriyHOro
BTpYy4YaHHs. [locnigKeHHnA, npoBeaeHi nicns BiMCbKOBUX
TpaBM, NOKa3yoTb, WO Auwe 61n3bko 30-50% naLieHTiB
[ocAraloTe GYHKLIOHANbHOTO BiAHOBAEHHA Micna pe-
KOHCTPYKTUBHOI Xipyprii [1, 2]. NopiBHAHHA pe3ynbTaTis
NiKyBaHHA NaLEHTIB, AKI OTPMMaNN MeguyHy AONOMOryY
NPOTAroM NepPLUNX LECTU MICALIB NiCNA TPAaBMU, 3 TUMMU,
XTO 3a/1MLLABCA 6e3 NiKyBaHHSA, NOKA3ye CYTTEBY Pi3HULLIO
Y PiBHAX QYHKLIOHANbHOMO BigHOBAEHHA.

be3 nikyBaHHA TpaBMM HepPBIB NPU3BOAATb A0 HE3BO-
POTHOI BTPaTK QYHKLI KiHLIBOK Yepes yTBOpPeHHA pyb-
LEeBOi TKAHUHU, BTOPUHHY aTpPodito M'A3IB i XPOHIYHMI
6inb. Hanpuknag, ekcnepMmeHT Ha MULIAX MOKasanau
3HAYHy AereHepaLilo MieNiHI30BaHUX BOIOKOH i nopy-
LWEeHHA NPOBeAEHHs MicnA TPUBANOro MOLUKOAMKEHHA
cigHMuHoro HepBa [3, 4]. KniHiuHi cnocTeperkeHHs nauj-
€HTIB, AKi HE OTPMMaNM CBOEYACHOI JONOMOrM, NigTBEpP-
OKYIOTb PO3BUTOK XPOHIYHOro 601b0BOro CUHAPOMY Ta
3HUMKEHHA Npaue3aaTHocTi. Taki BUNagKku oco6amBo no-

WKMpeHi cepes ocib, nopaHeHMX y 6oOMOBMX yMOBax, Ae
MeAMYHa JoNoMOora MoxKe ByTU HeZOCTYNHO B KPUTUY-
Hi roguHu nicnsa Tpasmu [5, 6].

EkcnepvmeHTanbHi  mMogeni NoOWKOAXEeHb HepBiB
3a4HiX KiHLIBOK TBAapWH, TaKUX AK rPU3yHU, COBAKM UK
CBMHIi, BMKOPUCTOBYIOTbCA A1 BMBYEHHA pereHepauii
HEepPBOBUX BOJIOKOH i epeKTUBHOCTI Pi3HMX MeToaiB Ni-
KyBaHHA. [locnigKeHHA NOKasykTb, WO MNPy MOBHOMY
nepepisi Hepsa BiAbyBaEeTbCcA 3HauYHa aTpodia m’a3is,
BTpaTa YyT/IMBOCTI Ta NnopylueHHs pednekcis [7, 8]. Ha-
NPUKNAZL, EKCNEPUMEHTU Ha LLypax, MOAEenyt4u no-
LUKOAMKEHHA CTErHOBOro HepBa, MOKasanu, Wo 6e3 Ha-
JIeXKHOTO BTPYYaHHA HEpPBOBi BOJIOKHA MOXYTb /uLLe
YaCTKOBO pereHepyBaTW, a peiHHepBaLia 3a/1MLWAETbCA
HEMOBHOM. BMKOPUCTaHHA eNeKTPUYHOI cTUMynALii Ta
HEepPBOBUX rpadTiB Y TAaKNX MOAENAX NPU3BOAUTL A0 NO-
KpaLeHHs BigHOBNEHHA MOTOPHUX yHKLiN [9, 10].

Mopanblwi fOCNioKEHHA TaKOXK NiATBEPAKYIOTh, LLO
B YMOBAX BiliCbKOBMX TPaBM, TaKMUX AK NOPaHEHHA Big,
BMOYXiB, pereHepaLia HepBiB YyCKNaLHIOETbCA Yepes LWu-
pOKe MOLWKOAMKEHHA HAaBKOMMLWHIX TKaHuH [11, 12]. Le
0CO6/IMBO BaXK/IMBO MPM aHani3i paHHiX Ta Mi3HiX peak-
il opraHiamy Ha TpaBmy.

MerTa gocnigKeHHs.

BU3HAUYNTM 3MiHN B reMOMIKPOLIMPKYAALIMHOMY MO-
TOUi 3aAHiX KiHLIBOK MiC/NA MOLWKOAMKEHHA CIAHUYHOrO i
CTerHoBOro HepBiB y nigroctpii dasi.

O6’eKT i meTOAU AOCNiAXKEHHA.

Y pocnigKeHHi Bukopuctosysanm 90 camuis Liypis
Wistar macoto 180-190 rpam. LLypu 6ynm nogineHi Ha
yotmpu rpynu: 40 wypiB nepeHecnu nepepisky obox
CTErHOBMX i CiagHMYHUX HepsiB; 40 LWypiB — nepepisky
TiNbKM cTerHoBoro HepBa; 10 WwypiB — KOHTPObHA rpyna.
LLlypun 6ynn eBTaHa30BaHi Ha TPeTiil i CboMUit AeHb nicns
TpasMu. KOHTPO/IbHA rpyna TaKoXK BKAOYAa KOHTpana-
TepanbHy 3aHIO KiHLiBKY. 3MiHM y OYHKLIAX i CTPYKTYpI
M’A3iB Ta CYAUH KOHTpanaTepanbHoi KiHLiBKM cnocTepi-
rasmnca nicna NOLKOAMKEHHA HepBiB, o Byao nos’asaHo
3 KpOBOMOCTa4aHHAM 060X KiHLiBOK Yepes3 3aranbHui
CTBON YepeBHOI aopTu Ta il rinku. MNpoTe, 3rigHoO 3 pe-
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3y/ibTaTaMM HALIOro AOCAIAMKEHHS, Ui 3MiHM Byan miHi-
Ma/bHUMMU.

XipypriyHi onepauii nposoamMnuca nig, 3araabHUm
edipHMM Hapkosom. [licna nigrotoBKM XipypriyHoro
nona (BMAANEHHs BOMOCCA 3 NepeaHbol meaianbHol ai-
NAHKM cTerHa Ta aesiHdekuii 10% cnMpToBUMM pO34MHOM
Mofy) i BBeAEeHHA aHecTesii NpoBOAMAWCA XipyprivHi
BTPYYaHHA. [1nA nepepiskn CTerHoBOro Hepsa pobuau
No340BXHi PO3pi3 N0 HUKHbOMY Kpato NaxoBoi 3B’A3-
KW, PO3LUMPIOBA/IM Kpai paHW 33 AOMOMOrOK TauyKiB i
Oro/ltoBaNn CTerHoBui Hep.. MOTiM HepB nepepizanu
bpuTBeHoto fie3om. lNpoueaypa oNs Nepepiskn CigHny-
HOro HepBa 6y/ia CXOXKOH0: Nic/A NiArOTOBKU XipypriyHO-
ro noJiA Ha BEPXHill TPETUHI 3a4HbOI NOBEPXHIi CTErHa po-
61M NO3[0BXKHIN pPo3pi3, OroNtoBaAU CiAHUYHNA HEPB i
nepepisanu moro.

Yci wypw, wo 6panm yyactb y AOCAIAKEHHI, BUKUAN.
[nA eBTaHa3ii TBAPUH B KiHLi eKcnepumeHTy MapameTpu
edipHMIM HApKO3, MNicaA 4Yoro BBOAMAM Nepeno3yBaHHA
TioneHTany. EKcnepumeHTanbHi AOCNiAKEHHA NPOBOAN-
nca 3 AOTPUMAHHAM BUMOT T'YMaHHOTO MOBOAMEHHA 3
niafocnigHUMKM TBapMHaAMK, perlaMeHToBaHMX EBpo-
NelCbKO KOHBEHLLIEID MPO 3aXMCT XPeBETHUX TBAPWH,
AKI BUKOPUCTOBYHOTbCA 418 AOCNIAHNLBbKNX Ta iHLWKWX Ha-
yKkoBux uinen (Ctpacbypr, 18.03.1986). Micns esTaHasii
OnuncyBann MaKpPOCKONiYHI 3MiHUM, a TBapuH diKcyBanu B
10% po3unHi popmaniHy abo B cymiwi dikcatusy byiHa.
3pasku M’A3iB IMTKOBOI AiNAHKK Bpanu Ana noganbluo-
ro MiKpOCKOMIYHOrO aHanisy.

Pe3ynbTati gocniaKeHHs Ta ix 06roBopeHHs.

Y uboMy AOCANIAKEHHI BUBYANNCA 3MIHW B AiameTpax
apTepion i BeHyA micaa TpaBm y nabopaTopHUX WypiB.
[nAa BM3HAYEHHA napameTpis giameTpa CyAMH Y KOH-
TPOBHIN rpyni Ta ABOX EKCNepUMMEHTaNbHUX rpynax
3 MOLWKOAMKEHHAMM CTErHOBOrO Ta CiAHMYHOrO HepBiB
BMMIiPIOBaHHA NPOBOAMAUCA Ha TPETi Ta CbOMMUI AeHb
nicna Tpasmu. Lle f03BOAMAO OLIHUTU CYAUHHI peaKLil
Ha TPaBMy Ha Pi3HWMX eTanax ii po3BUTKY. BMBUEHHA LnX
3MiH € Ba*XIMBUM ON1A PO3YMiIHHA MeXaHi3MiB CYAUHHOT
aganTauii nicna NoWKoAKeHHs HepsiB (TabauuAa).

MopiBHIOKYM KOHTPO/IbHY Fpyny 3 rpynamu | (3 aobu
nicna Tpasmu) Ta ll (7 4i6 nicns TpaBMK), MOXKHa cnocTe-
piraTv 3Ha4YHi 3MiHM B AiameTpax apTepion i BeHyn nicna
TpaBMW. Y KOHTPOAbHIM rpyni AiameTp apTepion cTaHo-
BuTb 12,52+1,48 mKm, a agiameTp BeHyn — 18,25+2,46
MKM. Lli 3HaueHHA cnyrytoTb 6a3o0 ANA NOPIBHAHHA 3
rpynamu nicnsa Tpasmu.

Ha 3-to goby nicna TpaBmu B rpyni | cnoctepiraetben
3HayHe 36inblUeHHA AiameTpa apTepion, AKMN JocArae
23,54+2,12 mKm. Lle 36inblieHHs Ha 87,9% nopiBHAHO
3 KOHTPONLHOI FPynoto, WO CBIAYUTb NPO aKTUBHY Cy-
OWHHY peakKuito. Take po3WMPEHHA apTepion MMoBIp-
HO MoB’A3aHe 3 MOYaTKOBOI CTAZIEND 3aMasieHHsA, KoK
notpeba B KMUCHi Ta MOXMBHUX PEYOBMHAX A5 MOLIKO-
OXKEHUX TKaHWH 36inbluyeTbcA. Po3wuMpeHHA apTepion
TAaKOX MOKe ByTW pe3ynbTaToM aKTMBaLji MexaHi3mis,
WO CNpuATb MOCUIEHHIO KPOBOMO-
CTaYaHHSA.

36inbWweHHA AiameTpa BeHyn vy

PYLUEHHA BEHO3HOrO BiATOKY Ta HabpAK TKaHWH, WO €
YaCcTMHOLO 3anasibHOT peakKuii Ha TpaBmy (puc. 1).

Ha 7-i peHb nicnsa Tpasmu B rpyni |l (7 gHis nicns
TPaBMM) cnocTepiraocb 3MEHLWEHHs AiamMeTpiB CyanH
nopiBHAHO 3 3-Mm gHeM. [iameTp apTepion 3MeHLWMBCA
00 19,71+2,34 mKMm, W0 € 3MmeHLwWeHHAM Ha 30,5% nopis-
HsiHO 3 rpynoto |. MpoTe uel giameTp BCe e 3Ha4YHOo ne-
PEeBULLYE KOHTPOIbHI 3HaYeHHA (36inblieHHs Ha 57,4%).
Lle BKa3ye Ha Te, L0, XO4a PO3LUIMPEHHSA CYANH 3MEHLLIN-
JIOCb, CYAMHW 3a/ULLAIOTLCA PO3LWMPEHUMW MOPIBHAHO
3 HOPMa/IbHUM CTAHOM, LLO CBiAYUTb NPO Te, WO ajan-
TaUiliHi NpouecK e TPUBAKTb | TKAHWMHM NOTPebyoTb
NMOCW/IEHOTO KPOBOMNOCTAYaHHA A1A BiAHOBNEHHSA.

[OiameTp BeHyN Ha 7- AeHb 3MeHLWNBCA A0 28,6212,6
MKM, WO € 3MeHLWeHHAM Ha 27,8% nopiBHAHO 3 3-m
AHem. lNpoTe, NOPIBHAHO 3 KOHTPO/JIbHUMW 3HAYEHHA-
MU, AiaMeTp BEHY/ Ha 7-1 AeHb BCe Le 3HaYHO 6inbnia
(36inbWweHHs Ha 56,8%). Lle cBiguMTb Npo Te, Wo, Xo4a
HabpAK 3MEHLIMBCA, NOPYLIEHHA BEHO3HOTO BiZTOKY Lue
He HopMasisyBanocs, i npouecu pereHepadii Ta cTabini-
3aLii BCe e TPpMBatoThb.

TakMM YMHOM, Ha 3- AeHb Nicna TpaBMK crocTepira-
€TbCA HaNbiNbLLe PO3LLIMPEHHA CYAMH, WO € TMNOBOLO pe-
aKLi€lo opraHiamy Ha TpaBmy. Lle poswmnpeHHs aptepion
i BeHyn 3abesneyye 36inblIeHHA KPOBOTOKY Ta CNpUAE
YKMBJ/IEHHIO MOLUKOAKEHWUX TKAHUH ANA iX BiAHOBNEHHSA.
Ha 7-1 geHb nicns TpaBMM PO3LUMPEHHA CYAWMH AeLio
3MEHLUYETbCA, WO BKA3ye Ha MoyaToK npouecy cTabi-
ni3auii Ta aganTauii opraHiamy o Hosux ymos. lpoTte
CYOVHU e He NOBEPHY/IUCA A0 HOPMAbHOFO PO3Mipy,
LLLO O3HAYaE, Lo NPOLLeCH BiJHOBNEHHA TPUBAKOTb, i Op-
raHi3am NPoOAOBXKYE NPALLIOBATU HAA, BiAHOBEHHAM HOp-
MasIbHOro KPoBOObIry Ta CTPYKTYPU TKaHUH.

LLi 3miHW B AjameTpax apTepion i BEHYN € BAaXK/INBOIO
YACTMHOK 3anajsbHUX | BIAHOBAOBANbHUX NPOLECIB
nicnAa TpaBmu. Po3wMpeHHA cyguH B nepui AHi nicna
TpaBMM [03BOJIAE OpPraHisMy KOMMEHCYBATU MOLLKO-
O)KeHHA Ta aKTMBHO MNpaLoBaTU Hag, BiLHOBMEHHAM
TKAHWH, B TOM Yac AK HACTyMHe 3MeHLIEHHA LLbOro Po3-
LUMPEHHS BKa3ye Ha NovaToK cTabinisauii i 3meHLeHHs
HabpsKy.

MopiBHIOUN KOHTPOAbLHY rpyny 3 rpynamu Il (3
[OHi nicns nepepisaHHa cTerHosoro Hepsa) Ta IV (7 gHiB
nicna nepepisaHHA CTErHOBOTO HepBa), MOXKHa 3pobuTn
HaCTYMNHi BUCHOBKM Ha OCHOBI OTPMMaHUX pe3ynbTaTiB.

Y KOHTpobHIl rpyni (1 AeHb) giameTp apTepion cTa-
HOBMTb 12,52+1,48 MKMm, a giameTp BeHyn — 18,25+2,46
MKM. Lli 3Ha4YeHHsA cnyrytoTb 6a30BMMU A1A NOPIBHAHHA
3 rpynamu, ae 6yno nepepizaHo CTerHOBUI HepB.

Ha 3-i aeHb nicns nepepisaHHs CTErHOBOro HepBsa
8 rpyni lll giameTp apTepion 36inbwmeca ao 20,6212,26
MKM. Lle BKasye Ha 3HayHe pPO3LWMPEHHA apTepion Ha
64,9% NOpPiBHAHO 3 KOHTPOJIbHOW rpynoto. Lle 36inb-
LeHHA AiameTpa apTepion MMOBIPHO € CyAMHHOMO pe-
AKLiE0 HA NOPYLUEHHA HEePBOBOI peryaau,ii, Wo npmMsso-
ANTb 00 3MiH TOHYCY CYAMH i 36inblUeHHA KPOBOTOKY B

Tabnauua — NMoKa3HMKK MIKPOLMPKYNATOPHUX NapamMeTpiB IMTKOBUX
m’a3iB WypiB Nicna nepepisKu CigHUYHOrO i CTErHOBOro HepBiB

rpyni | ctaHoBuTb 32,4313,5 MKM, WO
TaKOX € 3HAaYHMM 3POCTaHHAM MOpiB-
HAHO 3 KOHTPOJIbHMMW 3HAYEHHAMM.

Parameters

Mepepi3Ka cigHU4HOro Mepepi3ska
Ta CTErHOBOrO HepBa CifiHNYHOrO HepBa
3 poba 7 poba 3 poba 7 noba
Koutpons | =44 i g g

MopiBHANBHWUA aHani3 MOKasye, wWo

LliameTp apTepion (Mkm)|12,52+1,48|23,54+2,12(19,71+2,34|20,62+2,26|16,34+2,13

BiCOTOK NMPUpOCTy CcTaHOBUTb 77,6%.
Lle 3HauHe 36inblleHHA BKa3ye Ha Mno-

LiameTp BeHyn (MKm)

18,25+2,46| 32,43+3,5 | 28,62+2,6 |21,51+2,37|19,43+2,34
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3MeHLUEeHHA HabpAKy i noninweHHA

BEHO3HOIO BIATOKY, Xo4a npouec

BiJHOBNEHHA Lle He 3aBepLlleHWi,
i BEHY/IM He MOBEepHyAUCA A0 Hop-

Ma/IbHOrO PO3Mipy.
TaknMM YnMHOM, Ha 3-i1 aeHb nicna

KoHTtpone | Il ]|

u [liameTp apTepion(mMrm)

m fiameTp BeHyN (MKM)

nepepisaHHA CTErHOBOro HepBa Cno-
CTepiraeTbca Halbinblue po3LWnpPeEH-
HA CYAWH, WO € TUMOBOK PEeaKLiE
OpraHiamy Ha TpaBMy Ta NOPYLUEHHA
HepBOBOI perynauii. Lle poswunpeH-
HA apTepion i BeHyn 3abesneuye
6iNbWNA KPOBOTIK i NIATPUMYE XKK-
B/IEHHA MOLIKOAMKEHUX TKAHWUH ANA
ix BigHoBNeHHA. Ha 7-1 AeHb nicns
nepepisaHHA CTErHOBOroO HepBa pPo3-
WMPEHHA CYAWH AEellO 3MEeHLUYETb-

PucyHOK 1 — 3MiHM NOKa3HMKIB reMOMIKPOLMPKYAATOPHOrO pycna IMTKOBOro m’a3a npu

YLIKOAKEHHi CiAHUYHOTO i CTEerHOBOTrO HepBiB.

NOLIKOAMKEHIN AinaHui. Lle moxe 6yTn YacTUHO KOoM-
NEeHCaToOpPHOro MeXaHi3My OpraHiamy, CnNpAMOBAHOrO
Ha 3abe3neyeHHA TKaHWH BiNbLIOKD KiNBKICTIO KUCHIO Ta
NOKMBHUX PEYOBWMH ANA iX BiAHOBNEHHA MiC/iA MOLIKO-
OXeHHA HepBOBOI CUCTEMMU.

[LiameTp BeHyn y rpyni Il Ha 3-1 geHb CTaHOBUTL
21,51+2,37 MKM, WO € 36inbweHHAM Ha 17,7% nopis-
HAHO 3 KOHTPOAbHMMM 3HayeHHAMMU. Lle nigBuLLeHHA
TAKOX BKA3ye Ha 3MiHW B CYAMHHIN cucTemi nicna nepe-
pi3aHHA HepBa, MMOBIPHO, NOB’A3aHi 3 NOPYLIEHHAM Be-
HO3HOrO BiATOKY Ta HAOPAKOM, LLLO € YACTUHOI 3analib-
HOI peaKLii Ha TpaBMmy.

Ha 7-1 oeHb nicna nepepisaHHA CTErHOBOrO HepBa
B rpyni IV giameTtp aptepion ameHwusca go 16,34+2,13
MKM. Lle 3meHweHHA Ha 20,7% nopisHAHO 3 rpynoto ll,
ane Bce wWe Ha 30,6% 6inbLue, HiXK Y KOHTPOBHIW rpyni.
3MeHLeHHA AiameTpa apTepion MoOXKe BKa3lyBaTuM Ha
YacTKoBy CTabinisaLito cyauMHHOI peakuii nicna nepepi-
3aHHA HepBa, aJie apTepioNiv 3a/MLWAOTbCA po3wupe-
HUMM, WO CBiAYMTb MPO Te, WO adanTauiiHi npouecu
TPUBAIOTL | AN1A BiAHOBNEHHA TKAHUH BCe LWe NOoTPibHO
nocuseHe KPOBOMOCTAYaHHSA.

[LiameTp BeHyn y rpyni IV Ha 7-11 AeHb 3MeHLWUBCA 40
19,4312,34 MKm, WO € 3MeHLEeHHAM Ha 9,9% NopiBHAHO
3 3-m aHem. MpoTe uen giameTp Bce We Ha 6,5% binb-
LW, HiX Y KOHTPOAbHIM rpyni. Lle BKa3ye Ha nocTynose

CAl, WO BKa3ye Ha no4aTok cTtabini-
3aLii CYyANHHOI peaKuii i 3MeHLeHHA
HabpsKy. MpoTe cyauHu Wwe He no-
BEPHY/INCA A0 HOPMAJIbHOTO PO3MIpYy, LLLO O3HAYAE, WO
npouecu BigHOBNEHHA e TPMBAIOTb, i OpraHiam npo-
[OOBXKYE MpautoBaTW Hag, BiJHOBNEHHAM HOPManAbHOro
KpOBOOBIry Ta CTPYKTypW TKaHUH (puc. 2).

Y rpyni |, ae 6ynu nepepisaHi AK CTErHOBWUN, TaK i cia-
HUYHWI HEPBM, CNOCTEPIraETbCA BiNbll BUPA3He Po3LWKn-
peHHs apTepion i BeHyn nopiBHAHO 3 rpynoto lll, ae 6yno
NOLUKOAKEHO NMLLE CiAHUYHMIA HepB. [iameTp apTepion
y rpyni | 36inbwmecA Ha 87,9% NOPIBHAHO 3 KOHTPO/b-
HUMW 3Ha4YeHHsMM, Toai K y rpyni |l ue 36inblweHHA
CKnano 64,9%. PisHNLA B NPOLEHTAX MiX LMK rpynamm
CTaHOBUTb 23%, WO BKA3yE Ha 3HAYHO CU/bHILLY CYAUH-
Hy peakLito B rpyni | yepe3 KombiHOBaHy TpaBMy ABOX
HepsiB. LLloao BeHyn, To giameTtp y rpyni | 36inbwmnBcA
Ha 77,6%, a 8 rpyni lll amwe Ha 17,7%. PisHMUA mix rpy-
namu ctaHoBUTb 59,9%, WO CBIAYNTb NPO 3HAYHO Bifb-
WK1 HabpAK i NOpyLIeHHA BEHO3HOro BiATOKY B rpyni l.
Lle niaTeepasKye, Wo KombiHOBaHe MOLIKOAMKEHHSA ABOX
HepBiB BMK/IMKAE BiNblW BUPA3HY CYAMHHY Ta HabpsaKo-
BY PEaKL,it0 MOPIBHAHO 3 NMOLUIKOAMKEHHAM /INLLE OAHOTO
Hepsy.

Y rpyni ll, ae 6ynn nepepisaHi obuasa Hepsu (cTer-
HOBWW i CigHUYHMI), Binbl BMpPa3He PO3LIMPEHHS ap-
Tepion i BeHyn 36epiraeTbca HaBiTb Yepes 7 AHiB nicns
Tpasmu. [iameTp aptepion y rpyni Il 36inbwmsca Ha

120,00% -

57,4% nopiBHAHO 3 KOHTpoOnem, B
Tol vac sk y rpyni IV, ae 6ys nepe-

100,00%

£0,00%

pi3aHUi nwe CiAHUYHWUA HEepPB, Len
NoKasHWK ctaHoBUTb 30,6%. Pi3HKU-
LA MiX rpynamm cknagae 26,8%, wo

BKa3ye Ha 6iNblW BUPA3HYy CYAMHHY
peakuito 8 rpyni Il. LLogo BeHyn, TO

60,00%

40,00% -

B rpyni Il giameTp 36inbwmMBCA Ha
56,8%, a B rpyni IV Ha 19,4%. Pi3-

20,00%

0,00%

HULA MiXK rpynamu B LbOMYy BUNag-
Ky CTaHOBUTb 37,4%, WO BKA3ye Ha
6inbw BMpaxeHui Habpak i nopy-
LEeHHA BEHO3HOro BIATOKY B rpyni
Il. Lle MO)KHa NOACHUTU TUM, LLLO NO-
LWKOAMKEHHA ABOX HEPBiB BUKAUKAE

-20,00%

% 3miHu apTepion W % 3MiHM BEHYNK

3HAYHILI 3MiIHW Y CYAMHHIA peaKuii
Ta YMNOBINIbHIOE Npouec Hopmanisa-

PUCYHOK 2 — 3miHa napameTpiB reMOMiKPOLMPKYNAATOPHOTO KPOBOTOKY B IMTKOBOMY M’A13i
NicNA NOWKOAMKEHHA CiAHUYHOrO Ta CTErHOBOTO HEpPBIB.

uii nopisHaHO 3 rpynoto IV, ge 6ys
MOLWKOAXKEHUIM INLIE OAMH HepB.
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Ha 3-11 geHb nicas nepepisaHHs HEPBIB MOYMHAETLCA
aKTMBALLA 3anafibHUX NPOLECIB Y HAaBKONMULLHIX TKaHU-
Hax. MNowWKoaKeHHA HEPBOBUX CTPYKTYP NPU3BOAUTb A0
NMOpYLUEHHA KPOBOMOCTAYaHHA, WO CNPUYMHAE HabpAkK
Y MiXKKNITUHHOMY MpoCTOpi Ta nepumisii m’A30BuX BO-
NIOKOH. M’1308Bi BO/IOKHA, X04a i He 3a3HalTb 3HAYHOTO
HabpsKy, MOYMHAIOTb PYMHYBATUCbL Yepes3 BiACYTHICTb
HOPMa/IbHOI HEepPBOBOI iHHepBaLi, Wo NpPM3BOAUTL A0
BTPaTW BOAM Ta MOXUBHUX pevyoBMH. OAHAK Ha LibOMY
eTani 3miHM B cammnx M’A3aX LLE He Ay»Ke BUPAXKeHi, Xoua
CMOCTePiraeTbcA NOYATKOBE PYMHYBAHHA.

3rigHO 3 Haf@HUMM AaHUMM, Ha 3-1 AeHb cnocTepi-
ra€TbCA 3Ha4YHe PO3LIMpPEHHA apTepion i BeHyn. Y rpyni
| (nepepisaHHA CTErHOBOro Ta CigHWMYHOrO HepsiB) Ai-
ameTp apTepion 36inbWwyeTbcA Ha 87,9% NOpPIBHAHO 3
KOHTponem, a B rpyni lll (nepepisaHHa nvwe cigHUYHO-
ro HepBa) BiH 36inblUyeTbCs Ha 64,9%. Lle cBigunTb Npo
6iNbll BMparKeHy CyAMHHY peakuito B rpyni |, ge 6yno
MOLWKOAMKEHO [iBa HEPBW, LLO CMPUUYNHAE BiNbLl iHTEH-
CMBHWI Habpsk. [iameTp BeHyn y rpyni | 36inblyeTben
Ha 77,6%, Toai Ak y rpyni lll = Ha 17,7%. Ue Takox nig-
TBEPAKYE BiNbWNIA CTYMNiHb NOPYLIEHHA BEHO3HOTO Bif-
TOKy B rpyni I.

Ha 7-ii peHb nicna TpaBmKM CrnocTepiraeTbca CTa-
6inisauis 3ananbHOro npolecy, ane 3mMiHM B CyguHax
i HaBKOJIMWHIX TKaHMHax LWe 3b6epiratoTbea. Habpsk
HaBKOMIMLLHIX TKAaHWH 3a/MLLIAETLCA BMPA3HMM, Xo4a
NOYMHAETLCA YAaCTKOBE 3MEHLIEHHA. Y CyaMHax BiA3Ha-
YaAETbCA 3MEHLUEeHHA AiameTpa MOpPIBHAHO 3 NepLinm
nepiogom. Y rpyni | giameTp apTepion 3MeHLWYEeTbCA Ha
30,5% nopiBHAHO 3 3-Mm AHEM, ase BCe LWe 3a/IMLWAETbCA
3HAYHO BiNbLWKMM, HiXK Y KOHTPOAbHIN rpyni (+57,4%). Y
rpyni Il giameTp apTepion 3ameHwyeTbcA Ha 20,7%, LWo
TaKOX BKA3y€E Ha MeBHe 3MeHLUEeHHA Biagnosigi Ha Tpas-
my. BeHynu B rpyni | 3meHwytoTbea Ha 11,8% Ha 7-i
[eHb, afe BCe Le 3a/1MWatoTbCsa HabaraTo Ginblummm,
Hi¥K Y KOHTPOJIbHIW rpyni (+56,8%), a B rpyni Il 3meHwy-
10TbcA Ha 9,9%, L0 CBIAYMTb NPO MOKPALLEHHA BEHO3HO-
ro BiATOKY, ane we He NOBHY HOpMani3aLito.

M’s308Bi BONIOKHA Ha 7-1 AeHb NPOAOBKYOTb BTPaYa-
TW CBOO CTPYKTYpPY Yepes aerpajalito, ane uel npouec
e He npu3BiB A0 MOBHOI aTpoodii. ATpodia m’s30BuMX
BOJIOKOH 6ifbll BUpakeHa B rpyni |, ae 6yno nowkos-
YKEHO [Ba HepBM, nopiBHAHO 3 rpynoto lll. Lle Bigobpa-
¥ae 6inblw iHTEHCUBHUI TpodiuHUI aediumT B rpyni |,
Ae KombiHOBaHe NOLKOAMKEHHA 060X HepBsiB NpPuU3BO-
ANnTb A0 Bifbll 3HAYHOTO NOpPYLUEHHA GYHKLiT M A30BUX
BOJIOKOH.

BucHoBKM.

1. Ha 3-i1 aeHb nicns TpaBMK CMOCTEPIraETbCA 3HAYHE
PO3LIMpPEHHA apTepion i BEHY, LWLO € TUMOBOK PeaKLi€to
OpraHi3amy Ha NowKoaKeHHs. Lle 36inbleHHn 3abesne-

yye 6inbWNt KPoOBOOBIr, CNPUAIOYM AOCTaBLi KUCHIO Ta
NOXWMBHUX PEYOBUH [0 MOLUKOAMKEHUX TKaHUH ANnA iX
BigHoBNeHHA. Y rpyni | (3 aHi nicna TpaBmu) aiametp ap-
Tepion 36inblumBca Ha 87,9%, a AiameTp BeHyn Ha 77,6%,
LLLO CBIAYUTDL NPO aKTUBHY CYAUHHY peakLiito.

2. Ha 7-# geHb nicns Tpasmu B rpyni Il cnocTepiraetb-
CA 3MEHLUEHHA AiaMeTpiB CYyAMH NOPIBHAHO 3 3-M gHEM.
3oKkpema, giameTp aptepion 3meHwmscAa Ha 30,5%, a
AiameTp BeHyn Ha 27,8%. OgHaK Ui 3HaYeHHA Bce Le
3a/IMLWAOTHCA 3HAYHO BULLMMM 3@ KOHTPO/Ib, LLLO BKA3yeE
Ha NPOAOBXEHHA NPOLECIB BigHOBNEHHA Ta aganTaLil
OpraHiamy 40 TpaBMM.

3. 36inblWeEHHA AiameTpiB BEHYA Micas TPaBMU MOXKe
CBiAYMTM NPO NOPYLLUEHHS BEHO3HOTO BiATOKY Ta HabpskK
TKaHMH. Lle niaTBepAKyeTbCA TUM, LLO Ha 3-1 AeHb nicns
TpaBMM AiaMeTp BeHyn 36inblumBcA Ha 77,6%, a Ha 7-W
OeHb BiH 3anuwasca Ha 56,8% BuWKMM MNOPIBHAHO 3
KoHTponem. Lle BKasye Ha HeobXigHicTb Hopmanisauii
BEHO3HOTO BiATOKY AN 3MEHLUIEHHA HAabpAKy.

4. Micna TpaBMU CYAMHWU CMOYATKY 3HAYHO PO3LIU-
PHOOTBCA, WO CBIAYUTb MPO PaHHIO CTaAito 3ananeHHA
Ta notpeby B NiABMLIEHOMY KPOBOMOCTaYaHHi And Bia-
HOBJIEHHA TKaHWH. Ha 7-i AeHb CNoCTepiraeTbcA nesHe
3MEHLUEHHA AiameTpiB CyAMH, WO BKA3ye Ha MOYaToOK
cTabinisauii uMx npouecis, ane BOHWU LLEe He MOBEPHY-
INCA A0 HOPMANbHMX PIBHIB, WO NiATBEPAKYE NPOJOB-
YKEHHA npouecy BiAHOBNEHHA.

5. 3MiHM B AiameTpax apTepion i BeHyn nicnAa Tpas-
MW OEMOHCTPYIOTb, WO MPOLEecH BiAHOB/NEHHA Ta CTa-
6inisauii cyanHHOT CMCTEMWN NPOOBNKYHOTLCA NPOTArOM
nepwmx 7 AHis nicna TpaBmu. Xoya Ha 3-i AeHb cnocTe-
piraeTbcA 3HaYHE PO3LUIMPEHHA CYAMH, Ha 7-N AeHb L
napameTpy 3MeHLUYHOTbCA, ajsie BCe e MepeBuLLYTb
KOHTPO/IbHI 3HAYeHHA, WO BKA3yE Ha MNPOLOBXKEHHA
npouecis aganTalyii Ta noTpeby B NiABULEHOMY KPOBO-
NOCTaYaHHI ANA BiAHOBNAEHHA TKAHWUH.

6. Ha 3-i Ta 7-i gHi nicna nepepisaHHA HepBiB cno-
CTepiratoTbCcsa BUPa3Hi CyauHHI peaKuii Ta HAbpAK HaBKO-
NNLWHIX TKAHWH, 30KPEeMa B NepuMmisii Ta HABKONO CYANH.
Ha 3-M peHb peakuia HaMiHTEHCMBHIWA, 3 3HAYHUM
36iNblUEHHAM AiameTpa apTepion i BeHya B 060X rpynax.
Ha 7-11 aeHb npouecu cTabinisytoTbea, ane Habpsk i pos-
WMPEHHA CYAMH 3a/IMLLAIOTLCA BMPA3HUMMU, LLO BKA3YE
Ha NOCTYNOBY HOPMaAi3aLito LMPKYNALiT Ta 3MEHLIEHHA
HabpsaKy. M’A30Bi BOMIOKHA MOYMHAOTL AerpagyBaTu
yepes BTPATY iHHepPBaLLii Ta NOPYLIEHHA KPOBOMOCTAYaH-
HA, NPX LboMy aTpodia Hinbll BMparkeHa B rpynax 3 no-
LUKOAMKEHHAM 060X HepBIB.

MepcneKkTMBM NOAANBLUNX AOCNIAMKEHD.

MnaHyeTbCa AOCNIAUTU 3MIHM B IUTKOBOMY M’A3i Ta
A0ro reMoMiKPOLIMPKYNATOPHOMY PYCi Ha Mi3HiWKX eTa-
nax, yepes Aga TUXKHI NicnA TpaBMM.
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PEMOJENOBAHHA TEMOMIKPOLUPKYNATOPHOIO PYC/IA 3AAHIX KIHLUIBOK NPU NOLWKOAMXEHHI CTET-
HOBOI'O TA CIAHMYHOIO HEPBA B NIATOCTPOMY NEPIOA]

KowapHuii B. B., boiiko €. M.

Pestome. MNoWKOAKEHHS NepuUdepUYHMX HEPBIB HUMKHIX KiHLIBOK € CeplMO3HOI MeanYHOoo npobnemoto, fka
YacTo BMHMKAE BHACAILOK TPAaBM, 30KpPeMa NiJ Yac BiMCbKOBUX AiN. Taki yLWKOAKEHHA NPU3BOAATL 40 NOPYLUEHHA
bYHKLiM pyxy Ta YYTAIMBOCTI, LLLO 3HAYHO BNIMBAE Ha AKICTb XKUTTA NOCTparK4annx. Metoto poboTun 6yn10 BCTAHOBUTH
3MiHW B reMOMIKPOLMPKYAATOPHOMY PYCAi 3a4HIX KiHLIBOK NPU NOLIKOAMEHHI CiAHWYHOrO i CTErHOBOrO HEPBIB B
niaroctpy ¢asy. Ha 3-to £06y nicns TpaBMM BiA3HAYAETbCA 3HAYHE PO3LUMPEHHA aPTEPION | BEHYJ, LLLO € TUMOBOO pe-
aKL|i€0 opraHiamy Ha nowKoaKeHHsA. Lie 36inblieHHA 3abe3neyye 6inbwnii KPOBOTIK, CNPUAOYM AOCTaBL,i KUCHIO Ta
NOKMBHUX PEYOBUH 10 NOLUKOAMKEHUX TKAHWUH ANA iX BigHOBAEHHA. Y rpyni | (uepe3 3 gobu nicns TpaBmu) giameTtp
apTepion 3pic Ha 87,9%, a AiameTp BeHyn Ha 77,6%, LLO BKA3yE HA aKTUBHY CYAMHHY peakuito. Ha 7-y noby nicna
TpaBmu B rpyni |l cnocTepiraeTbca 3HUKEHHA AiameTpiB cyAuH NopiBHAHO 3 3-t0 A060t0. 30Kpema, ZiameTp apTepion
3meHWwnBca Ha 30,5%, a fiameTp BeHyn — Ha 27,8%. OfHaK, Ui NOKAa3HWKM BCE e 3a/IMLWAt0TbCA 3HAYHO Binblumvmm
33 KOHTPO/IbHI, WO CBigYMTL NPO NPOAOBMKEHHSA MPOLLECiB BiAHOBMEHHA Ta afganTalii opraHiamy o Tpasmu. 36ib-
LWEHHA AiaMeTpiB BeHyN NicnA TpPaBMU MOXKe CBiAYMTU NPO MOPYLIEHHA BEHO3HOTO BiATOKY Ta HAbPAK TKaHWUH. Le
NiaATBEPAKYETbCA TUM, WO Ha 3-to Aoby nicns TpaBMM AiameTp BeHyn 3pic Ha 77,6%, a Ha 7-y Aoby 3anuwasca
BULLMM Ha 56,8% NopiBHAHO 3 KOHTPOsieM. Lie BKasye Ha HEObXiAHICTb HOPMAaNi3aLii BEHO3HOrO BiATOKY A4 3MEH-
LWEeHHA HabpsKy. MNicns TpaBMM CyAMHM CNOYATKY CUIbHO PO3LLMPIOIOTLCSA, LLLO CBIAYMTL NPO NOYaTKOBY CTaAito 3ana-
NIeHHA Ta NoTpeby B NiABULLEHOMY KPOBOMNOCTAYaHHI A1A BiAHOBNEHHSA TKAHWH. Ha 7-y o6y cnocTepiraeTbca nesHe
3MeHLEeHHA AiameTpiB CyAMH, WO BKa3ye Ha NOYATOK CTabinisaLii LMx NpoLecis, NpoTe BOHM LLe He NOBEPHYANCA [0
HOPMa/IbHOrO PiBHSA, WO NiATBEPAKYE TPMBAKOUYNI NPOLLEC BiAHOBAEHHA. 3MiHM B AiaMeTpax apTepion i BeHy nican
TPaBMW AEMOHCTPYIOTb, LLLO NPOLECH BiAHOBNEHHSA i cTabinisauyii cyAnHHOT cMcTeMm TpMBatOTb NPOTArOM NepLmnx 7
Ai6 nicns TpaBmKM. Xo4a Ha 3-t0 406y cnocTepiraeTbcs 3HaYHE PO3LWMPEHHA CYANH, Ha 7-y A00Y Ui NOKa3HMKN 3HU-
YKYIOTbCA, a/ie BCe e NepeBuLLyOTb KOHTPO/IbHI 3HAaYEHHA, WO BKA3Y€E Ha NPOAOBXKEHHA afanTaliMHUX NpoLecis i
notpeby B NiABULLEHOMY KPOBONOCTAYaHHI A5 BiAHOBNEHHA TKAaHUH.

Ha 3-to0 i 7-My AeHb nicns nepepisky HepBiB CNOCTEPIraeTbCsA BUPAXKEHa CYAMHHA peakuia Ta HabpaK HaBKoU-
WHIX TKAHWH, 30KpemMa B MepumMusiymi i HaBKoo cyanH. Ha 3-i aeHb peaKuia Halbinbl iHTEHCMBHA, 3 CYTTEBUM
36iNbLLIEHHSAM AiaMeTpa apTepion Ta BeHyn y obox rpynax. Ha 7-i aeHb npouecu cTabinisytoTbes, ane HabpsK i pos-
LUMPEHHA CYAMH 3aNULLAITHCA BUPAXKEHUMMU, WO CBIAYMTL MPO NOCTYNOBY HOPMANi3aLito KpoBoobiry Ta 3MeHLeH-
HA HabpAKy. M’A30Bi BONOKHa NOYMHAOTL AerpasyBaTi Yepes BTpaTy iHHepBaLlii Ta NoriplweHHsA KPOBOMOCTaYaHHs,
3 BinbLUO BUPAXKEHICTIO aTpodii B rpynax 3 NOLIKOAXKEHHAM ABOX HEPBIB.

Kntouosi cnosa: TpaBma, CMMHOMO3KOBI HEPBH, KiHLiBKK, MOpdOMETPIA, reMOMIKPOLMPKYNATOPHE pyc/o.

REMODELING OF THE HEMOMICROCIRCULATORY CHANNEL OF THE HIND LIMBS IN CASE OF DAMAGE TO THE
FEMORAL AND SCIECTIC NERVES IN THE SUBACUTE PERIOD

Kosharnyi V. V., Boyko E. M.

Abstract. Peripheral nerve damage in the lower limbs is a serious medical issue that often occurs due to trauma,
particularly during military operations. Such injuries result in impaired motor and sensory functions, significantly
affecting the quality of life of those affected. The aim of this study was to examine changes in the hemomicrocirculatory
channel of the hind limbs during the subacute phase following damage to the sciatic and femoral nerves. On the third
day after the injury, a significant dilation of arterioles and venules is observed, which is a typical response of the body
to injury. This increase provides greater blood flow, helping deliver oxygen and nutrients to the damaged tissues for
their recovery. In Group | (3 days post-injury), the diameter of the arterioles increased by 87.9%, and the diameter
of venules increased by 77.6%, indicating an active vascular response. On the seventh day after the injury, Group Il
showed a reduction in vessel diameters compared to the third day. Specifically, the diameter of arterioles decreased
by 30.5%, and the diameter of venules decreased by 27.8%. However, these values still remained significantly higher
than the control, suggesting that recovery and adaptation processes continued. The increase in venule diameters
after the injury may indicate impaired venous outflow and tissue edema. This is confirmed by the fact that on the
third day after the injury, the diameter of venules increased by 77.6%, and on the seventh day, it remained 56.8%
larger compared to the control, indicating the need for normalization of venous outflow to reduce swelling. After
the injury, vessels initially dilate significantly, indicating the early stage of inflammation and the need for enhanced
blood supply to support tissue recovery. On the seventh day, there is some reduction in vessel diameters, indicating
the beginning of stabilization of these processes, though they have not yet returned to normal levels, confirming
the ongoing recovery process. Changes in the diameters of arterioles and venules after the injury demonstrate that
vascular recovery and stabilization processes continue during the first 7 days post-injury. While there is significant
vascular dilation on the third day, these values decrease on the seventh day but still exceed control values, indicating
the continuation of adaptation processes and the need for increased blood supply for tissue repair.

On the third and seventh day after nerve transection, there is pronounced vascular reaction and swelling of the
surrounding tissues, particularly in the perimysium and around blood vessels. On the third day, the response is most
intense, with a significant increase in the diameter of arterioles and venules in both groups. On the seventh day, the
processes stabilize, but swelling and vessel dilation remain pronounced, indicating gradual normalization of blood
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circulation and reduction of edema. Muscle fibers begin to degrade due to loss of innervation and impaired blood
supply, with more pronounced atrophy in the groups with damage to both nerves.
Key words: injury, spinal nerves, limbs, morphometry, hemomicrocirculatory channel.
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Melnyk B. I., Boiagina O. D., Kolisnyk I. L., Sazonova O. M., Klochko N. |.

MORPHOMETRIC ANALYSIS OF THE UPPER JAW BASED ON CT-IMAGE DATA
Kharkiv National Medical University (Kharkiv, Ukraine)
bi.melnyk@knmu.edu.ua

Establishing the existing patterns of variability of the sizes, shapes and relationships of the anatomical structures
of the upper jaw according to the type of skull structure is an urgent task of modern craniology. The aim of our study
was to establish the craniometric parameters of the human upper jaw depending on gender and craniotype. 125 CT
images of the head of men and women aged 25 to 85 years without skull bone pathology were used as the research
material, made with the Neusoft NeuViz 16 Essence 16-Slice CT Scanner System. Visual analysis and craniometric
measurements were performed using the Horos ver.4.0.1 program included in the computer tomography software
and the Vidar Dicom Viewer ver. 3.3.1.9. program. The ranges of variations of the parameters of the upper jaw of
people with different craniotypes depending on gender have been established. It was determined that individuals
with the euriprosopic craniotype are characterized by the dominance of the transverse dimensions of the upper jaw
over the longitudinal and altitudinal ones. People with a leptoprosopic type of visceral skull structure are charac-
terized by a predominance of longitudinal and altitudinal parameters over transverse ones. Individuals with a me-
soprosopic craniotype have intermediate values of all parameters. Almost all the studied parameters of the upper
jaw showed signs of sexual dimorphism with a predominance of craniometric indicators in men, however, a certain
number of the established differences were within the limits of statistical error. The conditional angle of the upper
alveolar arch was also established and it was proven that it does not depend on gender, but has a strong connection
with the craniotype.

Key words: craniometry, craniotype, facial skull, upper jaw, sexual dimorphism.

Connection of the publication with planned re-
search works.

This work is a fragment of the scientific research work
of the Department of Human Anatomy, Clinical Anatomy
and Operative Surgery of the Kharkiv National Medical
University “Individual anatomical variability of cranio-
topographical features and spatial relationships of areas
of the human head in the post-embryonic period of on-
togenesis”, state registration number — 0118U000954.

Introduction.

Taking into account the individual anatomical vari-
ability of the maxilla and its structures is of great impor-

tance for the development of diagnostic and therapeutic
approaches [1, 2]. The scientific interest in this area is
due to the fact that, despite existing research, the level
of knowledge about the anatomical features of these
structures remains insufficient. This opens up prospects
for further analysis and improvement of diagnostic and
treatment methods in medicine, in particular in dentist-
ry and maxillofacial surgery [3-6].

Establishing the existing patterns of variability in the
size, shape, and relationships of the anatomical struc-
tures of the upper jaw depending on the craniotype is
an urgent task of modern craniology [7].
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