METOAUN TA METOAUKU / METHODS AND METHODOLOGIES

DOI 10.29254/2077-4214-2024-2-173-339-347
UDC 611.973/.974.086.2-053.18
Khmara T. V., Koval O. A., Komar T. V., Kovalchuk P. Ye., Biryuk I. G.

METHOD OF MACRO MICROSCOPIC PREPARATION OF THE SURFACE STRUCTURES

OF THE POSTERIOR ELBOW AND FOREARM AREAS IN HUMAN FETUSES
Bukovinian State Medical University (Chernivtsi, Ukraine)
khmara.tv.6@gmail.com

The proposed dissection technique provides standardised data on the anatomical variability of superficial mus-
cles and neurovascular formations of the posterior elbow and forearm areas in different periods of ontogeny. This is
especially important in wartime for surgeons working in the field or with limited access to resources, as standardised
data allows for more accurate planning and execution of surgical interventions.

The study was conducted on 46 human fetal specimens aged 4-10 months using macromicroscopic dissection and
morphometry, in compliance with bioethical standards and current legislation.

To access the superficial formations of the posterior ulnar and forearm areas, three skin incisions were made in
fetuses: upper horizontal (from the medial to the lateral edge of the humerus), lower horizontal (from the styloid
process of the radius to the styloid process of the ulna) and vertical (from the midpoint between the ulnar process
and the lateral epicondyle of the humerus to the posterior carpal region).

This proven technique will prevent surgeons from injuring essential vessels and nerves during complex operations
in these areas. This reduces the risk of complications and improves treatment outcomes, which is necessary in war-
time, when fast and effective recovery of the wounded is a priority. Thus, dissecting the superficial structures of the
posterior ulnar and forearm areas in human fetuses improves the quality of surgical care and increases the chances

of successful rehabilitation of the injured.
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Connection of the publication with planned re-
search works.

The study is a fragment of the planned complex
theme of the Department of Anatomy, Clinical Anatomy
and Operative Surgery and the Department of Human
Anatomy named after M.G. Turkevych of Bukovinian
State Medical University “Patterns of sex-age structure
and topographic and anatomical transformations of or-
gans and structures of the body at pre- and postnatal
stages of ontogenesis. Peculiarities of perinatal anato-
my and embryotopography” (state registration number
0120U101571).

Introduction.

At present, one way to detect rejection of a trans-
planted organ is to simultaneously transplant the organ
and a forearm skin flap on a vascular pedicle from the
donor to the recipient. Rejection of the donor skin flap
on the vascular pedicle (“sentinel flap”), which is su-
tured to the recipient’s forearm, indicates organ rejec-
tion [1, 2].

One of the most common and rational methods in
treating osteomyelitis is muscle grafting on the leg. The
use of muscles for plastics is growing, which is explained
by a number of valuable properties of muscle tissue,
primarily its abundant blood supply and associated pro-
nounced resistance to infection, as well as its high plas-
ticity, which allows the flap to be shaped to the required
shape [3, 4].

In order to determine the forms of anatomical vari-
ability of fascial and cellular formations, superficial mus-
cles, veins and saphenous nerves of the posterior elbow
and forearm areas, posterior interosseous vessels and
nerve and branches of the radial nerve, it is necessary
to have a clear idea of their layered arrangement, dif-
ferences in the number of muscle branches, the level of
their departure from the nerve trunks and the level of

their entry into the superficial muscles of the posterior
forearm group [5, 6]. Also of great practical importance
are the data on arterial branches entering the abdomen
of the superficial muscles of the posterior forearm group
together with nerves, and the topographic and anatom-
ical relationships of nerves and vessels at their entry
into the muscle and their intramuscular distribution [7].
There are few publications on the variant anatomy of
the radial nerve and brachial artery branches in human
fetuses [8-10].

When searching the sources of available literature,
we have yet to find scientific papers on the algorithm of
dissection of the constituent formations of the posterior
ulnar and forearm regions in human fetuses [11-12].

The aim of the study.

The primary objective of this study is to determine
the methodology of the most rational sequence of ac-
tions during the preparation of the forearm fascia, cuta-
neous nerves and superficial veins of the posterior fore-
arm, superficial muscles of the posterior forearm group,
as well as arteries and nerves that provide blood supply
and innervation of the latter, respectively, in order to ob-
tain standard results suitable for comparison in the age
aspect.

Object and research methods.

The topographic and anatomical relationships of sur-
face formations of the posterior ulnar and forearm areas
were studied on 46 preparations of human fetuses aged
4-10 months using macromicroscopic dissection and
morphometry.

The study was conducted by the basic bioethical pro-
visions of the Council of Europe Convention on Human
Rights and Biomedicine (04.04.1997), the World Medical
Association Declaration of Helsinki for the Ethical Prin-
ciples of Scientific Medical Research Involving Human
Subjects (1964-2013), Order of the Ministry of Health of
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Figure 1 — Structures of the left posterior ulnar and forearm areas of
a 190.0 mm fetus of parieto-coccygeal length (PCL).
Photo of the macro preparation. Magnification: 2.2*.
Designations: 1 — lower horizontal skin incision; 2 — ulnar process of
the ulna; 3 — forearm fascia.

Ukraine No. 6903.), Order of the Ministry of Health of
Ukraine No. 690 of 23.09.2009 and taking into account
the methodological recommendations of the Ministry
of Health of Ukraine “Procedure for the removal of bi-
ological objects from deceased persons whose bodies
are subject to forensic medical examination and patho-
logical examination for scientific purposes” (2018). The
Commission on Biomedical Ethics of Bukovinian State
Medical University (Protocol No. 6 of 21.03.2024) found
no violations of moral and legal standards in research.

Research results and their discussion.

We performed three skin incisions to access the
superficial formations of the posterior elbow and
forearm areas in human fetuses. Thus, the first (upper
horizontal) skin incision was made from the medial to
the lateral edge of the humerus body in a transverse
direction in the lower third of the posterior shoulder
region. The second (lower horizontal) skin incision was
made in the lower third of the posterior forearm area
in the direction from the radius to the ulna (fig. 1). The
third (vertical) skin incision was made from a point
determined in the middle of the distance between the
ulnar process of the ulna and the lateral epicondyle of
the humerus towards the posterior carpal region.

Next, in the proximal part of the median skin flap,
separating the skin and subcutaneous tissue, the pos-
terior branch of the median cutaneous nerve of the
forearm, which innervates the median skin of the upper
two-thirds of the posterior forearm, was prepared. After
that, the branches of the main forearm vein were care-
fully dissected along the entire length of the median skin
flap, which in most of the studied fetuses is a part of the
fourth posterior metacarpal vein, into which the second
and third posterior metacarpal veins flow. Then, on the
border of the middle and lower thirds of the median skin
flap, the posterior branch of the ulnar nerve was found,
which extends to the posterior part of the forearm from
the anterior surface of the forearm, mainly in the area of
the radiocarpal joint, between the tendon of the ulnar
flexor muscle and the ulna.

Next, the structures of the lateral skin flap were dis-
sected. First, the branches of the posterior cutaneous
nerve of the forearm, which innervates the skin of the
posterior surface of the forearm, and the branches of the
lateral cutaneous nerve of the forearm, which primarily

provide innervation of the skin of the anterolateral sur-
face of the forearm, were isolated. The main vein of the
forearm was then dissected. The latter is usually a con-
tinuation of the first posterior metacarpal vein, which
runs upwards, bends around the radiocarpal joint from
the side, and runs along the radial edge of the forearm.
It should be noted that in the studied fetuses, mainly on
the border between the lower and middle thirds of the
posterior part of the forearm, the main vein of the fore-
arm passes to its anterior surface and reaches the lateral
part of the ulna. Then, in the lower third of the lateral
skin flap, we carefully prepared the superficial branch
of the radial nerve, which passes here from the anterior
surface of the forearm at the level of the brachioradialis
muscle tendon. After dissecting the skin flaps, we saw
the posterior ulnar and forearm areas covered with their
own fascia. In the upper third of the area, the triceps bra-
chii muscle is clearly visible, with its tendon attached to
the ulnar process of the ulna. On each side of the triceps
brachii tendon, there are small depressions correspond-
ing to the elbow joint and limited to the muscles starting
from the lateral and medial epicondyles of the humerus.
In particular, on the posterior surface of the elbow joint,
the ulnar muscle is defined as a flat, triangular plate. On
the ulnar side, in relation to the long and short radial
extensor muscles of the wrist, a predominantly wide and
flat-shaped, superficially located finger extensor muscle
is detected. Lateral to the finger extensor muscle is the
extensor digiti minimi muscle, which looks like a thin,
elongated spindle. Between the extensor digiti minimi
muscle (lateral) and the beginning of the ulnar flexor
muscle of the wrist (medial), the ulnar extensor muscle
of the wrist is usually thin and flat in shape (fig. 2). The
latter was spindle-shaped in some fetuses. The extensor
mentioned above muscles originate from the lateral epi-
condyle of the humerus and the forearm fascia.

In the lower part of the posterior part of the fore-
arm, lateral to the tendons of the extensor digitorum
muscle, a short segment of the long extensor digitorum
muscle is found, the abdomen of which is predominant-
ly spindle-shaped. The initial part of the long abductor
muscle of the thumb is covered posteriorly by the ex-
tensor digitorum and the short radial extensor muscle of
the wrist. In the lower part of the posterior part of the
forearm, the transverse fibres of the bracelet-shaped

Figure 2 — Muscles of the posterior group of the left forearm of the
fetus 190.0 mm PCL. Photo of the macro preparation. Magnification:
2.3, Designations: 1 — finger extensor muscle; 2 — ulnar extensor
muscle of the wrist; 3 — extensor digiti minimi muscle; 4 — lateral
epicondyle of the humerus; 5 — forearm fascia.
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extensor digitorum muscle holder hide the tendons of
the muscles that pass under it to the hand in the bone
and fibre channels. It should be noted that the forearm
fascia extends upwards into the fascia of the triceps bra-
chii muscle, and thickens downwards due to transverse
fibres. In human fetuses, the forearm fascia is thickest in
the posterior ulnar region, where it is tightly adjacent to
the lateral and medial epicondyles of the humerus and
ulna and the posterior edge of the ulna. In late fetuses,
the fascia of the forearm fuses with the above structures
of the humerus and ulna. The posterior intermuscular
septum extends inward from the forearm fascia in the
posterior part of the forearm, running along the later-
al edge of the finger extensor muscle. In addition, each
muscle of the posterior forearm group has its own fascial
sheath, which is loose in the distal part and denser in
the proximal part, where muscle fibres are attached to
it and together with it attach to the lateral epicondyle of
the humerus, ulna and the upper third of the posterior
surface of the ulna body. Next, the fascia was carefully
removed from the lower portion of the triceps brachii
muscle and its tendon, and the aponeurotic laminae
were dissected with vertical incisions on both sides of
the ulnar process of the elbow.

Then, the fascial flaps were lifted laterally from the
ulnar process of the ulna and the ulnar muscle was pre-
pared, which has the shape of a triangle, the apex of
which starts from the lateral epicondyle of the humer-
us and the base is attached to the lateral surface of the
ulnar process of the ulna. It should be noted that the
superficial muscles of the posterior part of the forearm
were prepared in the caudo-cranial direction. To do this,
a transverse incision in the posterior carpal region was
made to dissect the extensor digitorum muscle holder
formed by the slightly thickened distal part of the fore-
arm fascia. The second incision of the forearm fascia was
made from the middle of the previous one perpendicu-
lar to it in the proximal direction, until the forearm fas-
cia ceased to detach from the muscles. After that, the
formed fascial flaps were peeled off to the radial and
ulnar sides.

In late fetuses, tissue was removed sequentially from
the ulnar extensor muscle of the wrist, extensor digiti
minimi muscle, and the extensor digitorum muscles of
the fingers in the caudo-cranial direction to the level of
the dissected aponeurosis.

Then, the extensor digiti minimi muscle tendons
were transected, the four tendons of the extensor dig-
itorum muscle slightly above the extensor digitorum
holder, without touching the extensor digitorum muscle
of the index finger. The extensor digiti minimi muscle,
prepared from all sides, was retracted to the ulnar side.
After that, four tendons of the finger extensor muscle
were isolated, paying attention to the fact that the two
tendons that run to the Ill and IV fingers are covered in
the middle part of the forearm by the tendons of the Il
and V fingers.

In a fetus of 240.0 mm PCL, the left extensor digi-
torum muscle bifurcated under the extensor digitorum
muscle holder into three tendons that ran to the II-IV fin-
gers. At the same time, the abdomen of the left extensor
digitorum muscle had a narrow ribbon-like shape (fig. 3).

In isolating the extensor digitorum muscle tendons,
we tried to preserve the muscle nerve branches. After
that, the extensor digitorum muscle was retracted to

Figure 3 — Muscles of the posterior group of the left forearm of the
fetus 240.0 mm PCL. Photo of the macro preparation. Magnification:
2.3, Designations: 1 - finger extensor muscle; 2 — tendons of the
finger extensor muscle; 3 — extensor digiti minimi muscle; 4 — ulnar
wrist extensor muscle; 5 — extensor digitorum muscle holder.

the radial side, previously studying its synthropy with
the short radial wrist extensor muscle (laterally) and the
extensor digiti minimi muscle (medially). Above the mid-
dle of the forearm, two muscles were prepared — the ex-
tensor digiti minimi muscle and extensor digitorum mus-
cles, which are tightly connected by fascia, so they can
only be separated by cutting the aponeurotic fusion from
the bottom up to the lateral epicondyle of the humerus
with short movements of the scalpel tip. Considering
that there are blood vessels and nerves on the deep side
of these muscles, we carefully and progressively sepa-
rated the superficial formations of the posterior part of
the forearm. After completing the disconnection of the
superficial muscles of the posterior forearm group, we
widely parted the latter and began dissecting the under-
lying vascular and nerve formations. First, we identified
the deep branch of the radial nerve, which penetrates
the abductor muscle and branches into numerous thin
branches, the preparation of which requires care.

In most of the human fetuses of different ages stud-
ied, the innervation of the superficial muscles of the
posterior forearm group is carried out by a common
nerve trunk — the deep branch of the radial nerve, which
first partially penetrates the thickness of the finger ex-
tensor muscle and from here sends 1-3 branches to the
ulnar extensor muscle of the wrist. It is noteworthy that
the nerve-muscle branches enter the thickness of these
muscles at the border of the upper and middle thirds of
the forearm, and in the thickness of the extensor digito-
rum and ulnar extensor muscle of the wrist, the nerve
trunks run in an ascending and descending direction,
generally parallel to the longitudinal axis of the muscles
and mainly along the muscle bundles. In single human
fetuses of 215.0, 240.0, and 290.0 mm TCD, a double
nerve branch to the ulnar extensor muscle of the hand
was found, the branching of which we traced after the
extensor digiti minimi was retracted. It should be em-
phasised that in a few fetuses, 1-2 muscle branches of
the posterior interosseous nerve are involved in the in-
nervation of the lower third of the abdomen of the ex-
tensor digitorum muscle.

In some isolated cases, during the preparation of
nerve branches to the extensor digiti minimi mus-
cle and extensor digiti minimi it was noted that these
nerves often start from a common trunk that branches
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Figure 4 — Blood supply and innervation of the muscles of the
posterior group of the left forearm (finger extensor muscle is pulled
up) of a 190.0 mm PCL fetus. Photo of the macro preparation.
Magnification: 2.3*. Designations: 1 — posterior interosseous artery
and nerve; 2 — branches of the posterior interosseous artery;

3 — ulnar extensor carpi ulnaris; 4 — extensor digiti minimi;

5 — extensor digiti.

into upper and lower branches. In this case, the upper
branches are short, and the lower branches to the ex-
tensor digitorum muscle are long.

The posterior interosseous nerve and artery were
dissected between the deep and superficial muscles in
the distal part of the posterior forearm. The blood sup-
ply to the ulnar extensor carpi ulnaris muscle, extensor
digiti minimi and finger extensor muscle is mainly pro-
vided by branches of the posterior interosseous artery

DOI 10.29254/2077-4214-2024-2-173-339-347
YAK 611.973/.974.086.2-053.18

(fig. 4). It was found that in the thickness of the extensor
digitorum muscle, the arterial branches run in a longitu-
dinal or oblique-descending direction.

We hope that the proposed and tested algorithm for
dissection of the superficial structures of the posterior
elbow and forearm will reduce the risk of diagnostic er-
rors and improve the quality of treatment of patients
with radial nerve damage in the posterior forearm.

Conclusions.

The proposed and tested method of dissection of
superficial muscles and neurovascular formations of the
posterior elbow and forearm areas in fetuses provides
standardised data on their typical, individual and sex-
age anatomical variability in different periods of human
ontogeny.

The applied significance of the proposed algorithm
for anatomical dissection of the surface structures of
the posterior elbow and forearm areas in human fetus-
es will allow surgeons to prevent injury to the arteries
and nerves of the finger extensor muscle, ulnar extensor
muscle of the wrist and extensor digiti minimi muscle
when performing complex surgical interventions within
these areas.

Prospects for further research.

The proposed algorithm for dissecting the superfi-
cial muscles of the posterior forearm group, vessels and
nerves of the posterior ulnar and forearm regions in
human fetuses demonstrates the need for further elu-
cidation of their anatomical variability in the fetal and
early neonatal periods of human ontogeny.
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METOA, MAKPOMIKPOCKOMIYHOIO NPEMNAPYBAHHA NOBEPXHEBUX CTPYKTYP
3AAHIX NIKTbOBOI | NEPEANTIYHOI AINAHOK Y naoAlB NtoANHU

BYKOBMHCbKUIA Aiep>KaBHUI MeguyHuii yHiBepcuteT (M. YepHiBui, YKpaiHa)
khmara.tv.6@gmail.com

3anponoHosaHa MemoOuKa npenapysaHHA 3abe3neyye cmaHOapmu3ayito OaHUX Wo000 AaHAMOMIYHOI
MiHAUBOCMI NoBepxXHEBUX M’A3i8 | CyOUHHO-HEPB80o8UX ymeopeHb 3d0HIX MiKMbosoi ma nepeornniyHoi 0indHOK y pi3Hi
nepiodu oHmozeHe3sy. Lie ocobauso 8axauso y menepiwHil 80eHHUU Yac 014 Xipypeis, AKi NpaymMe y Noa608ux
ymosax abo 8 ymosax obmexeHo20 docmyrny 00 pecypcis, OCKiAbKU cmaHOapmu308aHi 0aHi 00380a410ms binbuw
MOYHO NAGHY8AMU MA BUKOHY8AMU 0repamueHi 8Mpy4YaHH.

LocnioxeHHanposedeHoHa46npenapamaxnano0isnto0uHu8ikom4-10micayie MemoooMMaKPOMIKPOCKOMiYHO20
npenapysaHHA i Mopgomempii, dompumyroduce 6ioemuyHUX HOPM Ma YUHHO20 30KOHO0a8CMEa.

Ans docmyny 0o nosepxHesux ymeopeHb 3a0HIX MiKmbo8oi | nepednaiyHoi GinAHOK y Ma100i8 8UKOHY8AAU
mpu po3pizu wkipu: eepxHili 20puzoHmMansHull (8i0 npucepedHb020 00 b6iYHO20 KPAIO MAe4080i KiCmKU), HUMCHIU
20pu3oHmManbHuUl (8i0 wun0nodibHo2o 8idpocmka npomeHesoi Kicmku 00 wWusa0nodibHo20 8i0pPocMKa AiKMboB8OI
KicmKu) i eepmukanesHull (8i0 cepeduHU MiX iKMbo8UM 8i0POCMKOM | 6iYHUM HAOBUPOCMKOM r171€4080i Kicmku 00
300Hb0I 3an1’AcmKo80i 0inaHKU).

BuKopucmaHHA anpobosaHoi memoOuKu 00380a4UMb Xipyp2am YHUKAMU MPAasMy8aHHA 8aX/AUBUX CYOUH |
Hepeig nio Yac ckAadHUx onepayill y 3a3HaYyeHux OinAHKax. Lie 3HUMCYE pU3UK YCKAAaOHeHb i MoOKpauwye pesynsmamu
NiKYBAHHA, WO MOE 8eslUKe 3HAYEeHHA 8 YMOBAX BOEHHO20 4YacCy, KOAU WeUuOKe ma eghekmusHe 8i0HOB/EHHA
rnopaHeHux € npiopumemom. TaKuM YUHOM, MemoOUKa NMpPenapysaHHA MO8ePXHe8UX CMPYKMYypP 3a0HIx nikmbosoi
i nepednniyHoi BinAHOK y Na00ie MOOUHU HE MiAbKU CIPUSE MOKPAWEHHIO AKocmi xipypeiyHoi dornomoeau, ane U
nidsuwWye WaHcu Ha ycniwHy peabinimayito nocmpamcoanux.

Knro4oei cnoea: 3a0HsA nikmbosa 0inAHKa, 3a0HA 0indAHKa nepeodnnivys, npomeHesull Heps, 3a0HA MiXKiCmKosa
apmepis, Memo0 npenapysaHHA, AHAMOMIYHA MiHAU8ICMb, Nio.

onepaTMBHOI Xipyprii i Kadbeapyu aHaTOMIi NOAUHU IMEHI
M.T. TypkeBu4a ByKOBMHCLKOIrO Aep)KaBHOro megmud-
HOro YyHiBepcuTeTy «3aKOHOMIPHOCTI CTaTeBO-BiKOBOI
6ynoBu Ta TonorpadoaHaTOMIYHUX NepeTBOPeHb opra-

3B8’A30K ny6niKauii 3 nn1aHOBMMM HAayKOBO-A0CNIA-
HUMU poboTamu.

JocnigrKeHHs € ¢parmeHTOM M1aHOBOI KOMMAEK-
CHOi Temn Kadeapu aHaTOMii, KNiHiYHOI aHaToMii Ta
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HiB i CTPYKTYp OpraHi3amy Ha npe- Ta NoCTHaTa/ibHOMyY
eTanax oHToreHesy. Ocob6aMBOCTI NepuHaTanbHOI aHa-
ToMii Ta embpioTonorpadii» No aep:kaBHOi peecTpaLii
0120U101571).

Bcryn.

Y TenepiwHii Yac oAHUM i3 cnocobiB BUABNEHHSA
BiATOPrHEHHA TPAHCMN/IAHTOBAHOIO OpraHy € OfHOYacHa
TpacnaaHTaLia opraHy i WKipHOro Knanta nepeannivyya
Ha CYAMHHIN HiXKLi Big, 4OHOPa peunnieHTy. BigToprHex-
HA OOHOPCHKOrO LWKIPHOrO KNanTs Ha CYAMHHIN HiXKL,i
(“cTopoxoBuit KNanoTb”), AKWI NiALWMBAIOTL Y AiNAHKY
nepeannivyya peumnnieHTy, CBiAYMTb MPO BiATOPrHEHHA
oprany [1, 2].

OfHMM i3 MOWMPEHNUX Ta pPaLioOHaNbHUX MPUIAOMIB
npu NiKyBaHHi OCTEOMIENiTYy € M’A30Ba MNiacTMKa Ha
HixkLi. Cdepa 3acTocyBaHHA M’'A3iB 41A NAACTUKKM 3pO-
CTA€E, LLO MOACHIOETbCA HWU3KOK LIIHHMX BAACTUBOCTEMN
M’130BOi TKaHMHW, Hacamnepeg, ii PACHUM KpPOBOMO-
CTayaHHAM i NOB’A3aHOI0 3 HUM BUPAXKEHOIO CTIlKICTIO
WwoAo iHdeKuii, a TaKoX BMCOKOK MNAACTUYHICTIO, WO
[03BOMIAE HaZaBaTK KNanTo HeobxiaHy opmy [3, 4].

[Ons 3'acyBaHHA GOPM aHATOMIYHOI MiHIMBOCTI dac-
Lia/IbHO-KNITKOBUHHWUX YTBOPEHb, MOBEPXHEBUX M'A3iB,
BEH Ta MiAWKiIPHMX HEPBIB 3a4HiX NiIKTbOBOI | Nnepeaniy-
HOI AiNAHOK, 33HiX MiXKKiCTKOBUX CYAMH | HepBa Ta rany-
eHb NPOMEHeBOro HepBa HeobXig4HO MaTW YiTKy yABy
npo iXHE NowapoBe po3TallyBaHHA, BigMIHHOCTI WoA0
KiZIbKOCTi M’I30BWX Ti/IOK, PiBHI iX BiAXO4KeHHA Big, He-
pBOBUX CTOBOYPIB Ta PiBHI BCTYNY iX y NoBepxHeBi M’A3un
3a4HbOI rpynu nepegnnivya [5, 6]. TakoXK MatOTb BaXK-
INBE NPaKTUYHE 3HAYEHHA OAHI NPO apTepianbHi riky,
O BCTYNaoTb Y YepeBLe M'A3iB NMOBEPXHEBOro LWapy
334HbOi rpynu nepeanaivya pasom i3 HepBamu, Ta TONo-
rpado-aHaTOMIYHi B3aEMOBIAHOLWEHHA HEPBIB Ta CyAMH
npu ix BCTyni y M’A3 Ta iXHil1 BHYTPilWHbOM A30BUI1 PO3-
nogain [7]. Y nitepaTypi TpannstoTbcs oAMHMYHI Nybnika-
Lii LWoAo BapiaHTHOI aHaTOMIT riJIOK NpoOMeHeBOro HepBea
i nnevyoBsoi apTepii y nnogis ntoanHu [8-10].

Mpn npoBeseHHi MOLWYKy A)Kepen AOCTYMHOI Ham
NiTepaTypu MU He 3HaMLW/IM HAYKOBMX Mpaub WOoA0 a-
ropuTMy npenapyBaHHA CKNAA0BUX YTBOPEHb 3aAHiX
NiKTbOBOI | NepeAnAivyHOI AiNAHOK y Nao4iB AtoanHu [11-
12].

MerTta gocnigKeHHs.

BU3HAuUNTM mMeToaMKYy Halbinbll pauioHanbHOT Mno-
CcNnigoBHOCTI A nig vyac npenapyBaHHA ¢acuii nepea-
NAiv4YA, WKIPHMX HEPBIB | MOBEPXHEBMX BEH 3a4HbOI Ai-
NIAHKM Nepeanaivyys, noBepxHeBUX M’A3iB 3aAHbOI rpynu
nepeanniyysa, a TakoxK apTepil i HepB.iB, sAKi 3a6e3nevy-
I0Tb Bi4NOBIAHO KPOBOMOCTAYaHHA Ta iHHepBaLilo OC-
TaHHIX 3 METOI OAEep)KaHHA CTaHAAPTHUX pe3y/bTaTiB,
NPUAATHUX 414 CNiBCTaB/IEHHA Y BIKOBOMY aCMnekTi.

O6’eKT i meTOaM AOCNiAXEHHA.

JocnigkeHHa  Tonorpado-aHaTOMIYHMX  B3aEMO-
BigHOLWEHb MOBEPXHEBUX YTBOPEHb 3a4HIX NiKTbOBOI i
nepeannivyHoi AiNAHOK nposeseHo Ha 46 npenapartax
nnoais noanHu 4-10 micAuis 3a 4OMOMOro MaKpoMi-
KPOCKONiYHOro npenapysaHHA i MopdomeTpii.

[ocnigreHHA npoBeAeHe BigNOBIAHO A0 OCHOBHUX
6ioeTuyHMX nonoxkeHb KoHseHUii Pagm €sponu 3 npas
NOANHKN Ta biomegmumHm (Big, 04.04.1997 p.), fenbcuH-
CbKOi Aeknapauii BcecBiTHbOI meanyHoi acouiauii npo
€TUYHI NPUHLMNU NPOBEeAEHHA HaYKOBUX MEeAUYHUX A0~
cnigXeHb 3a y4yacTio ntoguHu (1964-2013 pp.), Hakasy
MO3 Ykpainn Ne 690 Big 23.09.2009 p. Ta 3 ypaxyBaH-
HAM METOAMYHUX peKomeHaauii MO3 YkpaiHu «Mopsa-

PucyHok 1 — CTpyKTyp#M niBuX 3agHiX NiKTbOBOI i NnepeanaiyHNX
AinaHok naoaa 190,0 mm TKA,. ®oTo makponpenapary. 36.: 2,2%
Mo3HaueHHsA: 1 — HUKHI rOPU3OHTaNbHUIA PO3PI3 LWKiPK; 2 — NiKTbO-
BWIA Bi4POCTOK NiKTbOBOI KicTKK; 3 — dacuis nepegnaivus.

[OOK BU/IyYeHHs bionorivuHmx 06’ eKTiB Big nomepanx ocib,
Tifla AKUX NiZNATalTb CYA0BO-MEeAMYHIN ekcnepTusi Ta
NaToN0roaHaTOMiYHOMY [OCAIAMKEHHIO, ANA HAyKOBUX
uineii» (2018 p.). Komicieto 3 nuTaHb HiomeaUUHOI €TUKN
BYKOBMHCBHKOIO AepKaBHOTO MeAUYHOro yHiBepcuteTty
(npoTokon Ne 6 Big 21.03.2024 p.) nopyleHb Mopab-
HO-MPaBOBUX HOPM NPW NPOBEAEHHI HAYKOBO-A0CNIAHOT

po6oTH He BUAB/EHO.

Pe3ynbTath gocnigiKeHHs Ta ix 06roBopeHHs.

Ona oTpMmaHHA JOCTYyNy A0 NOBEPXHEBUX YTBOPEHb
33HIX NiKTbOBOI | NepeAnAiYHOI AiNAHOK Yy NNOAIB Nto-
OVHU MU BUKOHYBanW TpW po3pi3n Wkipn. Tak, nepnii
(BepxHii rOpM30HTaNbHMIA) PO3pPI3 LWKiPpU NPOBOAUAM
BiZ, NpucepeaHboro Ao 6iYHOro Kpato Tina NaevoBoi KicT-
KW'y NonepeyHoMy HanpPAMKY B HUMKHI TPeTUHI 3a4HbOI
NaAevyoBoi AiNAHKW. [Apyrnit (HUKHIiA rOpU3OHTaNbHUIA)
pO3pi3 LWKipNU BUKOHYBANM Y HUNKHIA TPETUHI 3a4HbOI
OINAHKM nepeanniyya B HaNnpAMKY Bif, wuaonogibHoro
BilpOCTKA MPOMEHEBOI KiCTKM A0 wunonoaibHoro Big-
POCTKa NiKTboBOI KicTKM (puc. 1). TpeTiit (BepTMKanbHMIA)
pPO3pi3 WKipM NPOBOANAN Bif, TOYKM, LLO BU3HAYAETLCA
Ha cepeauHi BiACTaHIi MiXK NiKTbOBMM BigpPOCTKOM NiK-
TbOBOI KiCTKM | BIYHNUM HaABMPOCTKOM MNJIEHOBOI KiCTKM B
HaNpPAMKY 40 334HbOI 3an’ACTKOBOI AiNAHKN.

Jdani y npoKcMManbHiA 4YacTUHI NpucepenHboro
KNanTa LWKipKW, BiLOKPEMIOOYM LWKipy pasom i3 nig-
LWKIPHOKO  KNITKOBMHOW, BiANpPenapoByBanu 3a4HI0
riAKYy npucepenHbOro LWKIPHOro HepBa nepegnaivys,
O iHHEePBYE NpPUCEPESHIO AINAHKY LWKIPM BEPXHIX 4BOX
TPeTUH 3a4HbOI AinAaHKM nepeannivya. MNicna yboro Ha
BCi/i NPOTAMXKHOCTI NpMcepeaHbOro KAanTa Wkipu 3 obe-
PEXKHICTIO BignpenapoByBa/ivM NPUTOKU OCHOBHOI BEHMU
nepeanniyua, Aka y 6inblIOCTi AOCNIAMKEHUX NNOAIB €
NPOAOBXKEHHAM YeTBepTOi TUAbHOI N'ACTKOBOI BEHW, B
AIKY, B CBOIO Yepry, BNaAatoTb Apyra i TpeTA TUAbHI n’acT-
KoBi BeHW. MOTiMm Ha meXi cepefHbOl i HUXKHbOT TPETUH
npucepeaHbOro KNAnTA LWKIPU BUABNAAN TUbHY TiNIKY
NiKTbOBOr0O HEPBa, AKA BUXOAMUTb HA 3a4HI0 AiNAHKY ne-
peannivyya 3 nepeaHboi MOBEPXHI Nepeanniyya, nepe-
Ba)KHO B AiNAHLI NpoMeHeBO-3an’ACTKOBOro cyrnoba,
MiXK CYXOXXMJIKOM NiKTbOBOTO M’A3a-3rMHava 3an’sacTKa i
NIKTbOBOIO KiCTKOIO.

[Jani BignpenapoByBaiu CTPYKTypWU BiYHOro Knants
WwKipn. CnoyaTky BUAINAAM TiNIKM 334HLOTO LUKIPHOIo
HepBa MnepeanniyyA, WO iHHEepPBYE LWKipy 3a4HbOI No-
BEPXHi nepeanniyys, Ta rafy»KeHHsa 6i4YHOro WKipHoro
HepBa nepeannivya, wWo nepeaycim 3abesneyyroTb iH-
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PucyHoK 2 — M’a3u 3agHboi rpynu nisoro nepeanniyus naoga 190,0
mm TK/,. ®oto makponpenaparty. 36.: 2,3,
Mo3HayeHHsA: 1 — M'A3-po3rMHaY NanbLiB; 2 — NiKTbOBUIA M'A3-pO3ru-
Hau 3an’acTka; 3 — M’A3-po3rMHay mMisuHuA; 4 — 6iYHUIA HaJBUPOCTOK
NNeYoBoi KicTKK; 5 — pacuia nepeagnnivus.

HepBaL,ito WKipy NnepeaHbo-6i4HOI NOBEPXHI Nepeanniy-
ya. MNoTim BignpenapoByBaiv roN0BHY BEHY Nepeaniy-
4ya. OcCTaHHA, AK NpaBuaO, € MPOAOBXKEHHAM MepLuoi
TUNbHOI N'ACTKOBOI BEHM, NPAMYE BBEPX, OTMHAE 360Ky
npomeHeBO-3an’ACTKOBUI cyrnob i NpoXoauTb Y34,0BXK
npomeHeBOro Kpato nepegnnivda. Cnig 3a3HayumTH, WO
Y AOCNIAXKEHUX NNOALIB, NepeBaXKHO, HAa MEXKi MiXK HUXK-
HbOIO | CepeHbOIO TPETUHAMM 334HbOI AiNAHKM nepes-
NAiY4YA roNoBHA BEHa Nepeanivya NnepexoanTb Ha Moro
nepeaHo NOBEPXHIO i gocarae 6iYHOT AiNAHKM NiKTbOBOT
AMKK. Jani y HUXKHIN TpeTuHi BiYHOro KnanTa LWKipy mMmu
peTenbHO BiANpenapoByBanu MOBEPXHEBY FiAKYy MNpo-
MEHEeBOro HepBa, WO nepexoauTb Coau 3 nepeaHbol
NOBEpPXHi Nepeannivya Ha PiBHI CYXOXKUNKaA Naevo-npo-
MeHeBOro m’asa. BignpenapyBaBLiM KAanTi WKipK, mu
nobaunnm 3agHi NiKTbOBY Ta NepeanniuHy AinsHKMK,
NOKpPUTI BNacHo dacuieto. Y BepxXHili TPETUHI AiNSHKK
penbepHO NPOCTEXKYETLCA TPUFON0BUIA M'A3 Naevya, cy-
XOXWIOK AKOro MPUKPINAOETLCA A0 NiKTbOBOrO Bigpo-
CTKa NIKTbOBOI KiCTKM. 3 KOMHOro GOKy Bifg, CyXOXU/Ka
TPUroN0BOro M’A3a Naeva BUABASAOTbCA HE3HAYHI 3aru-
6VHM, WO BiANOBIAAOTL NIKTEOBOMY Cyr/106y Ta obme-
YKeHi M’A3aMu, Lo NoYMHaTbCA Big 6iYHOro Ta npuce-
peaHbOro HaABMPOCTKIB NIEYOBOI KiCTKM. 30Kpema, Ha
3a4Hi noBepxHi NiKTboBOro cyrnoba BU3HAYAETbCA Y
BUINALI NAOCKOI, TPUKYTHOT GOPMM, NAACTUHKM NiKTbO-

PucyHoK 3 — M’a3u 3agHboi rpynu nisoro nepeanniyus nnoga 240,0
mm TKA,. ®oto makponpenapary. 36.: 2,3,
Mo3HauyeHHA: 1 — M'A3-pO3ruHaY NanbLiB; 2 — CYXOXKUIAKU M'A-
3a-po3rMHaya nanbuis; 3 — m’A3-po3rMHay MisuHUA; 4 — NiKTbOBUIA
M’A3-pO3ruHaY 3an’ACTKa; 5 — Tpumay-m’asis posruHauvie.

BUA M'A3. 3 NIKTbOBOro BOKY W,040 AOBrOro i KOPOTKOTO
npomeHeBMX M’A3iB-pO3rnMHaYiB 3an’AcTKa BUABIAETHCA
nepeBaXKHO LWMPOKUIM i NAOCKMI 33 GOpMOto, NOBEpPX-
HEeBO PO3MilLEeHMI M'A3-pO3rMHaY NanbLiB. JlaTepanbHO
Big, M’'A3a-po3rMHaYa NasbLiB pPoO3TaOBaHMI M’A3-pO3-
rMHAY MIi3WHUA, WO Ma€E BUMSAL TOHKOTO BUAOBMKEHOTO
BepeTeHa. MiX M’'A30M-po3rMHayem MismHuA (360Ky) i
NMoYyaTKOM NiKTbOBOro m’sA3a-3rMHayva 3an’actka (npuce-
peaHbo) BU3HAYAETLCA, AK NPaBUJIO, TOHKUI i NJIOCKUN
3a popmoto, NiKTbOBUI M’A3-pO3rMHaY 3an’sacTka (pwmc.
2). OcTaHHiIl B OAMHUYHUX NNOAIB MaB BepeTeHonoaio-
Hy ¢popmy. Bule 3a3HaveHi m’a3n-posrmHadi bepyTb no-
YaToK Bif, 6iYHOro HaABMPOCTKA NAEYOBOI KiCTKM i pacy,i
nepeannivya.

Y HWKHI YacTUHI 3agHbOI AiNAHKKM Nepeannivus,
NaTepanbHille CyXOXWAKIB M’A3a-po3rMHava nanbLis
BUABNAETLCA KOPOTKMI CErMeHT [OBroro m’a3a-pos-
TMHa4ya Be/IMKOro Masiblf, YepeBLe AKOro nepeBakHo
BepeTeHonoaibHoi dopmu. MNMoyaTkoBMiM Biaain AoBroro
BiABiAHOIrO M’A3a BENIMKOro NanbLA no3aay NPUKPUTUIA
M’A30M-pO3rMHayYem nasbliB i KOPOTKMM MPOMEHEBUM
M’130M-pO3rMHaYem 3an’AcTka. Y HUMXKHIN 4YacTuHi 3a-
OHbOTO BiAAINYy nNepeanniyya nonepeyvHi BOJIOKHA Tpu-
Maya M’A3iB-po3rnHaviB y BUra4i bpacaeta npuxosy-
HOTb CYXOMMIKM M'A3iB, LLLO NPOXOAATb Mif, HUM Ha KMCTb
Y KiCTKOBO-BO/IOKHUCTMX KaHanax. Cnig 3ayBakutu, Wwo
dacuia nepeanniyus LoBepxy NPoAOBKYETHCA Y dacLito
TPUros0BOro M’a3a nJjeya, a AOHU3Y MOTOBLLYETHCA 33
paxyHOK nonepeYyHnx BOJIOKOH. Y nnogis noauHu dac-
Lia nepeansivyya HaMTOBLA Y 3a4HilM NiKTbOBIN AinAHL,
[ BOHa LLiNbHO NPUMMKAE A0 biYHOro i npucepeaHbOro
HAABUPOCTKIB N1€YOBOI KiCTKM Ta IiIKTbOBOIO BiAPOCTKA i
334HbOTr0 Kpato NiKTbOBOI KIiCTKK. Y Ni3Hix naoais dacuin
nepeanniyya 3poCTaEeTbCA 3 BULLE 3a3HAYEHUMU CTPYK-
Typamu NNevyoBoi i NiKTbOBOI KicTOK. Big dacuii nepea-
nAivya y 3agHin ginaHui nepeanniyya BcepeauHy Bigxo-
ONTb 334HA MiXKM'A30Ba Neperopoaka, Lo NpsAMYe Mo
biuHOMYy Kpal m’s3a-posrnHada nanbuis. OKpim TOro,
KOXEeH M’Ai3 3a4HbOT Fpynun nepeannivyya mMae cBiv Baac-
HUI dacuianbHWit GyTNAP, AKUIA NYXKUMIA Yy AUCTaNbHIN
YaCTUHI i BinbW WiNbHUIA — Y NPOKCUMaANbHIA YaCTUHI,
A€ [0 Hboro QiKcytoTbCA M'A30Bi BOJIOKHA Ta pa3om i3
HUM MNPUKPINAOTLCA A0 6iYHOro HaaBMPOCTKa nne-
YOBOI KiCTKM, NIKTbOBOTO BiAPOCTKA i BEPXHbOI TPETUHM
3a4HbOi NOBEpPXHi Ti/fla NiKTbOBOI KicTKW. Jani obepex-
HO BMAANAAM dacuito 3 HUKHbBOI AiNSHKM TPUTONOBOTO
M’f13a Naieya Ta MOro CyXOXWUKa, | BEPTUKAIbHUMM PO3-
pi3amu 06abiy Bif NiKTbOBOrO BiAPOCTKA NiKTbOBOI KiCT-
KM PO3TMHANWN anoOHEBPOTUYHI NNACTUHKM.

MoTim 360Ky BiA NiKTbOBOTO BiAPOCTKA NIKTbOBOT KiCT-
KM migHimanu ¢acuianbHi KnanTi i BignpenapoByBanmn
NiKTbOBUIA M'A3, WO Mae GOpMy TPUKYTHMKA, BEPLUMHA
AKOro MNOYMHAETLCA Bifg, 6IYHOro HaABMPOCTKA N1eYOBOI
KiCTKM, @ OCHOBa MPUKpPINAeTbea fo HiYHOT NoBepxHA
NiKTbOBOrO BigPOCTKa NiKTbOBOI KiCTKM. 3a3HaYMMO, L0
noBepxHeBi M'A3M 3a4HbOI AiNAHKW nepeanniyysa Big-
npenapoByBanun y Kayao-KpaHiafibHOMy Hanpsamky. [na
LbOro NnonepeyYyHnMM po3pisom y 3aAHilt 3an’AcTKOBIN Ai-
NAHLI PO3CiKanu Tpmay-m’A3iB pO3rMHayiB, yTBOPEHUI
[eLl0 CTOBLLEHO AMCTaNbHOK YacTMHO dacuii nepea-
naiyys. Opyruii pospis ¢acuii nepegnnivyya nposoanam
BiZL cepeuHM nonepeaHbOro NepneHaAnKyAApHO MOMY B
NPOKCMMaibHOMY HanpsaMKy, A0TK dacuia nepeannivyyn
nepecTae BifLWwapoByBaTUcA Big m’asis. MNicna yoro yTBO-
peHi dacuianbHi KnanTi BiAWapoByBaAN B MPOMEHEBY Ta
NIKTbOBY CTOPOHM.
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Y ni3Hix Ni10A4iB HAaBKONO NiKTbOBOIO M’A3a-po3rMHa-
Ya 3an’sAcTKa, M’A3a-po3rMHaYa MisuHUA i m’'A3a-po3ru-
Haya nanbLiB, NOCAILOBHO, Y KayAo-KpaHia/IbHOMyY Ha-
NPAMKY [0 PiBHA PO3Ci4EHOro anoHeBpPO3y, BUAANAAN
KNITKOBUHY.

MoTim mepecikann CyXoXKMNOK mM’A3a-po3rmHaya mi-
3MHLA, YOTUPU CYXOXKWUIKM M’A3a-po3rMHayva nasblis
JeLLo BuLe TpMmava-Mm’A3iB PO3rMHaYiB, NPy LLbOMY He
yinatoum M’A3-po3rMHaY BKasiBHOro nmasabud. Bignpena-
poBaHKU1 3 ycix 6OKiB M’A3-po3rMHay MisMHUA BiaBoAu-
NN Y NiKTbOBUI BiK. Micns LbOro BUAINAAN YOTUPU CyXO-
XUAKN M'i3a-po3rnMHaYa nanbliB, 3BepTalouM yBary Ha
Te, WO ABa CYyXOXMUKK, AKi npamytoTb go Il i IV nanbuis,
BKPUTI y CepefHill YaCTUHI nepeannivya cyxoxuakamu ||
Ta V nanbuis.

Y nnopga 240,0 mm TR, BuABNEHO poO3ranyXeHHA
NiBOro m’A3a-posrnHaya nanbliB Mig TpMmayem-m’ssis
PO3rMHaYiB Ha TPU CYXOXUAKK, Wwo npamysann go -1V
nanbuis. MNpu ubomy YepeBLe NiBOro m’s3a-po3rnHava
nasnbLyiB Mano BY3bKy CTpiykonogibHy dopmy (puc. 3).

Y npoueci i30110BaHHA CyXOXKWJIKiB M’133-pO3rnHaya
nanbLiB Hamaranuca 36epertm m’aA30Bi HEpPBOBI TiKK.
Micnsa yboro BiABOAWMAM Y MPOMEHEBUI BIK M'A3-pO3rK-
Hay NanbLiB, nonepeiHbO BMBYMBLLM MOFO CUHTOMIIO 3
KOPOTKMM MPOMeEHEBUM M'A30M-PO3rMHayYem 3amn’AcTka
(naTepanbHo) Ta M'A30M-po3rMHaYeM MisnHUA (Mepdi-
aNbHO). Buue cepeanHn nepegnniyys BianpenapoBaHi
ABa M’'A3N — M'A3-pO3rMHAY Mi3MHLUA i M'A3-po3rMHaY
nanbLiB, AKi WinbHO 3’egHaHi 3a gonomoroto dacuii,
TOMY PO3AINUTM iX MOMHA Ti/IbKM PO3CiKatoumM KopoT-
KMMU pyXaMu KiHYMKA CKaJibness anoHeBPOTUYHE 3po-
LLLeHHA 3HM3Y A0BepXy, A0 BIYHOro HaABMPOCTKA Naeyo-
BOI KiCTKW. 3 ypaxyBaHHAM TOTO, L0 Ha MMOOKi CTOPOHiI
LMx M'A3iB NPOXOAATH CYAMHU Ta HEPBU, MU 0BepeXKHO
Ta NOCTyMa/abHO BiACeNnapoByBa N NOBEPXHEBI YyTBOPEH-
HA 3a4HbOI AinAHKWM nepegnniyya. licna 3akiHYeHHA
po3’eAHaHHA NOBEPXHEBUX M’A3iB 3a4HbOI Fpynn nepes-
NAiY4Aa, MM LUMPOKO PO3CYBaANN OCTaHHI i pO3noYmMHanm
npenapyBaHHA NigNernmx CyauHHO-HePBOBUNX YTBOPEHb.
CrnoyaTky MW BUABAAAU NIMOOKY Ti/IKy NMPOMEHEBOrO
HepBa, KA MPOHU3YOUM M'A3-BiABEPTAY, PO3raNyKYETb-
CA Ha YNC/IEHHI TOHECEeHbKI TiIK1, NpenapyBaHHA AKUX
BMMarae ob6epeskHoCTi.

Y 6inblOCTi AOCNigKeHUX NAOAIB NHOAMHU Pi3HOTO
BiKy iHHepBaLjif noBepxHeBMX M'A3iB 334HbOT rpynu ne-
peannivyyn 34iACHIETLCA 3aralbHUM HEPBOBUM CTOBOY-
puem — rMbOoKOoLo riNKOK NPOMEHEBOro HepPBa, AKa Cro-
YaTKY YaCTKOBO 3aHYPIOETLCA B TOBLLY M’A3a-pO3rMHaya
nanbLis i BXe 3Biacy nocunae 1-3 rinkmM A0 NiKTbOBOro
M’A33-po3rMHaYa 3an’actka. lpueepTtae ysary Te, WO
HepBOBi M'A30BI FiZIKM BCTYMalOTb Y TOBLLY LMX M'A3iB
Ha MeXi BEPXHbOI i cepefHbOI TPETUH nepeannivva, a
B TOBLYi M’A3a-po3rMHaya nanbliB i NiKTbOBOro M’s-
3a-po3rnMHaYva 3an’acTka HepBoBi CTOBOYpPLI NPAMYIOTb Y
BUCXIAHOMY Ta HU3XiAHOMY HanpAMKax, 3araJiom napa-
JIeNIbHO A0 N0340BXKHbOT OCi M'A3iB | MepeBa*kHO Mo xoay
M’A30BMX MyYKiB. Y NOOAMHOKUX naogais atognHu 215,0,
240,0i290,0 mm TK/ BUsSiBNEHO NOABINHY HEPBOBY FiNKY
[0 NiKTbOBOro M’A3a-po3rMHayva KUCTI, TanyKeHHA AKOI
HaMW NPOCTEXKEHO Nicna BiACYyHEHHA M’A33-po3rMHayva
Mi3MHUA. HeobxiaHO NiaKpecnuT, Wo B OAUHUYHUX
naoais B iHHepBaLjii HWKHbOI TPETUHM YepeBUA M'A-
33-po3rnMHaya nanbLiB 6epyTb yyacTb 1-2 M’A30Bi riNKK
334HbOr0 MiXKKiCTKOBOrO HepBa.

B OKpemux OAMHWYHMX BMMAZKax nNig 4yac npena-
pyBaHHA HEpBOBMWX FiJIOK A0 M'A3a-po3rMHayYa nasbl,is

PucyHoK 4 — KpoBonocrayaHHA Ta iHHepBauisa m’A3iB 3a4HbOT rpynu
niBoro nepegnaiyua (m’a3-po3rMHay nanbLyiB BigBeAeHWI A0BepXy)
nnoga 190,0 mm TKA,. ®oto makponpenapary. 36.: 2,3*. Mo3HayeH-
HA: 1 — 3a4Hi MiXKKiCTKOBI apTepis i HepB; 2 — riKK 3a4HbOI MiXKKicT-
KOBOT apTepii; 3 — NiKTbOBMIA M’A3-pO3rMHaY 3an’acTKa;
4 — m’A3-pO3rMHAY Mi3MHLUA; 5 — M'A3-po3ruHay nanbLis.

i mM’s3a-po3rmMHaya MisnMHUA BigMIYEHO, WO Ui HepBwu
4acTo MOYMHAIOTLCA Bif, 3araibHOro cToBbypa, AKWM ra-
NY3UTbCA HA BEPXHi Ta HUXKHI iAKW, Mpu ubomy, BEpPXHiI
Ti/JIKW — KOPOTKi, @ HUKHI 40 M’3a-po3rMHayYa nasbliis
— [OBri.

Y guctanbHOMY BigAini 3a4HbOT AINAHKK nepeaniv-
4sA, MiX MMBOKMMK | NoOBepxHEBMMWU M'A3amM, Bianpe-
napoByBasN 3afHi MIXKKICTKOBI HepB i apTtepito. Kpo-
BOMNOCTaYaHHA NiKTbOBOrO M’A3a-po3rMHava 3an’acTka,
M’A33-pO3rMHaYa MisnHLA Ta M'A3a-po3rMHayYa nanbLis
nepeBaxHoO 3abe3nevyeTbca riKamu 3a4HbOT MiXKKICT-
KoBOi apTepii (puc. 4). BctaHOBNEHO, WO Y TOBLL M’s-
33-poO3rMHaYa nanbliB apTepiasbHi FiAKM MAYTb Yy NO3-
[O0BXHbOMY ab0 KOCO-HM3XiAHOMY HanpPAMKY.

CnogiBaemocs, LLLO 3anponoHOBaHNMM i anpoboBaHMit
HaMW aNropuTM NpenapyBaHHA MOBEPXHEBUX CTPYKTYP
334HiX NiKTbOBOI i NepeannivyHoOI AiNAHOK [03BOANTb
3MEHLINTM PU3UK AiarHOCTUYHMUX MOMMWJIOK i NiABMLLATb
AKICTb NiKYBAHHA MNALIEHTIB i3 NOLWKOAMKEHHAM Npome-
HEeBOro HepBa Y 3afHii AinaHui nepegnaivusa.

BucHoBKM.

3anponoHoBaHa Ta anpoboBaHa MeToAMKa Npenapy-
BAaHHA MOBEPXHEBUX M’A3iB i CyAMHHO-HEPBOBUX YTBO-
peHb 3a4HiX NiKTbOBOI | NepeanivyHOl AiNAHOK y naoais
3abesnevye CTaHAAPTHICTb OAEPKAHHA AAHUX LLOAO iX-
HbOI TUNOBOI, IHAMBIAYANbHOI Ta CTAaTEBO-BIKOBOI aHATO-
MIYHOI MIHAMBOCTI y Pi3Hi Nepiogm OHTOreHesy NAMNHMN.

MpuKnagHe 3HaYEHHA 3aNPONOHOBAHOTO A/ITOPUTMY
QHATOMIYHOro npenapyBaHHA MOBEPXHEBUX CTPYKTYP
3a4HiX NiKTbOBOI i NepeAnniYHOT AINAHOK Yy NA0AiB Nt0-
OVHW [03BOMUTbL Xipypram nonepeguty TpaBMyBaHHA
apTepil i HepBiB M’A3a-poO3rMHaAYa NasbLiB, NiKTbOBOIO
M’A3a-po3rMHava 3an’AcTka i m’A3a-po3rmHava MismH-
LA NPY BUKOHAHHI CKNAgHMX ONepaTMBHUX YTPy4YaHb Y
MEKaX LMX OiINAHOK.

MepcneKkTMBM NOAANbLUINX AOCNIAMKEHD.

3anponoHOBaHUI aNfOPUTM NpenapyBaHHA NOBEPX-
HeBWX M’A3iB 3a4HbOI rpynu nepeanaivya, CyguH i Hep-
BiB 3a4HiX NiKTbOBOI i NepeannivyHOI AiINAHOK y naoais
NOAMHM 3acBiavye noTpeby noganblioro 3’AcyBaHHA ix-
HbOi @aHAaTOMIYHOI MiIH/IMBOCTI Y N/I0A0OBOMY i PAHHbOMY
HeoHaTa/IbHOMY Nnepiofax OHTOreHesy NOANHN.
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METOZ, MAKPOMIKPOCKOMIYHOrO MPEMAPYBAHHA MOBEPXHEBUX CTPYKTYP 3AAHIX NIIKTbOBOI | ME-
PEANIIYHOT AINAHOK Y N/1I0AIB NH0AUHU

Xmapa T. B., Kosanb O. A., Komap T. B., KoBanbuyk M. €., biptok I. T.

Pe3stome. OgHMM i3 NOLWMPEHUX Ta paLiOHaNbHUX XipypriYHUX NpUiiomiB, Ae HeobxigHe toBenlipHe nowapose
PO3KPUTTS CTPYKTYP BEPXHbOI KiHLIBKN € 3aKPUTTA Ta BiAHOBNEHHS AedeKTiB 3 BUKOPUCTAHHA M'S30BUX KIanTiB.
Codepa 3acTocyBaHHA TaKUX XipYPriYHUX YTPYyYaHb CTAE LUMPLLOK Y HEOBXIAHOCTI A0 BMK/IMKIB BOEHHOTO Yacy.

Mema docnidxeHHA. BUSHaUNTU MeToaAMKY HalbinbL paLioHabHOT NOCAIAO0BHOCTI Al Nig Yac npenapyBaHHA
dacuii nepeanniyys, WKiIPHUX HEPBIB i MOBEPXHEBUX BEH 3aHbOI AiNAHKN Nepeanniyys, noBepxHeBUX m’s3is 3a-
OHbOI TPYNKU Nepeannivua, a TakKoX apTepiit i HepBiB, AKi 3abe3neyytoTb BiAMNOBIAHO KPOBOMNOCTa4YaHHA Ta iHHepBa-
LLit0 OCTaHHIX 3 METO OAEPKAHHA CTAHAAPTHUX PE3yNbTaTiB, NPUAATHUX AR CNiIBCTAaB/NEHHA Y BIKOBOMY acnekKTi.

06’ekm i MemoOdu docnidxceHHA. JocniaxeHHA Tonorpado-aHaTOMIYHMX B3aEMOBIAHOLEHb NOBEPXHEBUX YTBO-
pPeHb 3aHiX NiKTbOBOI i NepeANnNiYHOT AiNAHOK NPOoBeAeHO Ha 46 npenapaTax naogis ntogmuHn 4-10 micAauis 3a gono-
MOTrO MaKPOMIKPOCKONIYHOro npenapyBaHHsA i MoppomeTpii. JocnigxKeHHA NnpoBeAeHe BiANOBIAHO 40 OCHOBHUX
6ioeTUYHMX NONOXKEHb Ta Y BiANOBIAHOCTI 40 Ait04Oro 3aKOHOAABCTBA.

Pe3ynemamu 0ocnidxceHHA ma ix 062080peHHA. Jna OTPUMaHHA AOCTYNy A0 NOBEPXHEBUX YTBOPEHb 3aAHIX
NiKTbOBOI | NepeanAivyHOI AINAHOK Y NAOAIB NOAMHM MU BUKOHYBAAW TPU PO3pi3uM LWKipu. Tak, neplumii (BepxHin
rOPW30HTa/IbHWUIM) PO3PI3 WKipM NPOBOAWM Bif NpUcepeaHboro Ao 6iYHOro Kpato Tifa NievyoBoi KiCTKM y nonepey-
HOMY HaMNPAMKY B HUXKHI TPETUHI 3a4HbOT NAeY0BOT AiNAHKKU. Jpyrnit (HUXKHIN ropM3oHTaNbHUIA) PO3pIi3 WKipW BU-
KOHYBa/IN Yy HUXKHIN TPETUHI 3aAHbOT AiINSHKM Nepeaniivyya B HAaNPAMKY Big, wunaonoAibHoro BigpocTka npoMeHeBoi
KiCTKM [0 WwunonoaibHoro BiApOCTKa NiKTbOBOI KiCTKU. TpeTili (BepTUKanbHUIA) pO3pi3 WKipU NPOBOAMAN Bif TOUKM,
LLLO BU3HAYAETbCA HAa CePeAMHI BiACTaHi MiXK NiIKTbOBUM BiAPOCTKOM NiKTbOBOI KiCTKM i BiYHMM HAaABMPOCTKOM Nie-
YOBOT KiCTKM B HaNpPsIMKY A0 3aAHbOi 3an’ACTKOBOI AiNAHKN.

BucHosKu. 3anponoHoBaHa Ta anpoboBaHa MeToAMKa NpenapyBaHHA NoBEPXHEBUX M’A3IB | CyAMHHO-HEPBOBUX
YTBOPEHb 3a4HiX NIKTbOBOI i NepeanivyHOI AiNAHOK Y NA0AiB 3abe3neyye CTaHAAPTHICTb oAepyKaHHA AaHUX Wo40
IXHbOI TMNOBOI, IHAMBIAYaNbHOI Ta CTaTEBO-BIKOBOI aHATOMIYHOI MIHAMBOCTI y Pi3HI Nepiogn OHTOreHesy NAUHN.

MpuKnagHe 3HaYEHHA 3aNPONOHOBAHOMO A/IFPUTMY aHAaTOMIYHOIO NpenapyBaHHA NOBEPXHEBUX CTPYKTYP 3a-
[OHiX NiKTbOBOI i NepeanAivyHOl AINAHOK Y NJ0OAIB NOAMHM A03BOUTL Xipypram nonepeauTv TpaBMyBaHHA apTepilt i
HepBiB M'A3a-po3rMHaYa NasbliB, NiKTbOBOro M’A3a-po3rMHaYa 3an’AcTka i M’'A3a-po3rMHaYa Mi3vHLUA NPU BUKOHAH-
Hi CKNaAHUX OMepaTUBHUX YTPYYaHb Y MexKaXx X AiNAHOK.

KnrouoBsi cnoBa: 3agHA NiKTbOBa AiNAHKA, 3a4HA AiNAHKA Nnepeannivyna, NpomMmeHeBUM HepB, 3a4HA MiXKKICTKoBa
apTepifa, meTo4 NpenapyBaHHA, aHAaTOMIYHA MiHAUBICTb, NAiA,.

METHOD OF MACRO MICROSCOPIC PREPARATION OF THE SURFACE STRUCTURES OF THE POSTERIOR ELBOW
AND FOREARM AREAS IN HUMAN FETUSES

Khmara T. V., Koval O. A., Komar T. V., Kovalchuk P. Ye., Biryuk I. G.

Abstract. One of the common and rational surgical techniques, which requires jewelry layer-by-layer opening of
the structures of the upper limb, is the closing and restoration of defects using muscle flaps. The field of application
of such surgical interventions becomes wider as necessary to the challenges of wartime.
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The aim of the study was to determine the technique of the most rational sequence of actions during the prepa-
ration of the fascia of the forearm, skin nerves and superficial veins of the posterior part of the forearm, superficial
muscles of the posterior group of the forearm, as well as arteries and nerves that provide, respectively, blood supply
and innervation of the latter to obtain standard results suitable for comparison in the age aspect.

Research material and methods. The study of the topographical and anatomical relationships of the surface
formations of the posterior ulnar and forearm areas was carried out on 46 preparations of human fetuses of 4-10
months with the help of macromicroscopic preparation and morphometry. The study was conducted by the basic
bioethical provisions and by the current legislation.

Research results and their discussion. To gain access to the surface formations of the posterior ulnar and forearm
areas in human fetuses, we performed three skin incisions. Thus, the first (upper horizontal) skin incision was made
from the medial to the lateral edge of the body of the humerus in the transverse direction in the lower third of the
posterior shoulder area. The second (lower horizontal) skin incision was made in the lower third of the back of the
forearm in the direction from the styloid process of the radius to the styloid process of the ulna. The third (vertical)
skin incision was made from the point determined in the middle of the distance between the ulnar process of the
ulna and the lateral process of the humerus in the direction of the posterior carpal area.

Conclusions. The proposed and tested method of dissection of surface muscles and vascular-nerve formations
of the posterior ulnar and forearm areas in fetuses ensures the standard of obtaining data regarding their typical,
individual, and sex-age anatomical variability in different periods of human ontogenesis.

The applied value of the proposed algorithm for the anatomical preparation of the surface structures of the
posterior ulnar and forearm areas in human fetuses will allow surgeons to prevent injury to the arteries and nerves
of the extensor digitorum muscle, the ulnar extensor wrist muscle, and the extensor little finger muscle during com-
plex surgical operations. interventions within these areas.

Key words: posterior ulnar region, posterior forearm region, radial nerve, posterior interosseous artery, dissec-
tion method, anatomical variability, fetus.
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