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Henpoxupyprmna — pasaen xmpyprumm,
3aHMMAaOLWMMNCA BONpoOCaMm onepaTuBHOIro
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Extradural tumors
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Lymphoma invading spinal canal via inter-
vertebral foramen, compressing dura mater
and spinal cord

Intradural extramedullary tumors

Meningioma compressing spinal cord
and distorting nerve roots

Intramedullary tumors
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Astrocytoma exposed by longitudinal
incision in bulging spinal cord






End-to-end
reimplantation

Cocyaucraa HeMpoxmpypruma




HenpooHkonorus



IDH™“t 3strocytoma, WHO grade 3

ADCean: 1.43 x 103 mm?/s
ADCpean /ADCyawm: 1.95

rCBVmean: 2.23

ADCpean: 0.86 x 103 mm?2/s
ADCmean /ADCNAWM: 1-16

rCBVimean: 2.99




HenposaHaAOKpMHONIOrus
DOYHKLMOHANTbHAaA HEUPOXUPYpPrus
[leTcKaa Heupoxupypruma

Xupyprua nepudpepmyecKux HepBoB



HeMHOoro o
Xupyprmm
nepndepunyecKux
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microtubule

neurotransmitter
axon
terminal
: synaptic
dendrite Vasicle 4J b‘.
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cell body ucleus ..
synaptic ° &
cleft e T
axon receptor
synapse
dendritic
. spine
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microtubules 7

nerve cell

next nerve cell



Dorsal root Dorsal horn (interneurons)

(sensory)

Dorsal root
ganglion

Somatic sensory neuron

Visceral sensory
neuron \

Visceral motor ———

neuron —/
Somatic motor neuron

Ventral horn
Ventralroot  (motor neurons)
(motor)

Spinal nerve

. Interneurons receiving input from somatic sensory neurons

.Interneurons receiving input from visceral sensory neurons

]Vlsceral motor (autonomic) neurons

- Somatic motor neurons



Anatomy of sympathetic chain

Posterior (dorsal)

Sympathetic
ganglion

Anterior (ventral)






Outer (epifascicular) epineurium

Inner (interfascicular)
epineurium

Paraneurium

Fascicles

Extrinsic vessels

Intrinsic vessels

Unmyelinated
nerve fiber

Myelinated
nerve fiber

N Endoneurium

Perineurium



Textus fibrosus et adiposus
PDurbpo3Has n XnMpoBas TKaHb

Neurofibra non myelinata
beamMmunenmHoBoe HepBHOE BOJIOKHO

Neurofibra myelinata peripherica
MwennHoBoe HEPBHOE BOJIOKHO

S A S/ Vasa sanguinea
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Endoneurium
OHO0HEBPUIA

Perineurium
MepuHeBpUin

Epineurium
SMNUHEBPUIA




Neural Components

Unmyelinated

endoneurium

mesoeneurium

Connective Tissue

microvessels external epineurium

Normal Nerve

Myelinated

perineurium

Internal epineurium

Components



transverse carpal ligament (transected)

transverse carpal ligament (transected) ]

'

(M) tendons of fiexor digitorum superﬁcialis:
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(V) Dasiic (N) mediai antebrachial culaneous
(N) medial antebrachial cutanecus common flexor tendon [

"

medial infermuscar seplum

(M) flexor carpi uinans Osbome's ligament (B) medial epicondyls of humearus
(tendinous leading-edge of flexor carpi uinars)




(M) pronatar teres (released)

medial fascrial flap
(N) meaial amedrachiat CU!B!IEOU.S‘

(N) medial antebrachial cutaneous '
intermuscutar sepfum ;

(M) Fexar carpi radialis (released)

(M) flexor carpi ulnaris (diwde«:f) (N) fiexor carpi ulnaris (B) medial epicondyle of humerus {MJ triceps brachii, medial head
(N) medial antebrachial cutaneous (N) uinar




Noan TYHHE@JIbHbIM CUHAPOMOM npuHato o6ozHauaThb

KOMMJIEKC KJIMHUYECKUX NPoaB/IeHUMN (UYBCTBUTENIbHbIX,
ABUraTesibHbiX U TpoPUUecKnx) o6ycnoBneHHbIX CAAaBIEHUEM,
yueMeHUEeM HepBa B Y3KUX aHAaTOMUYECKUX NPOCTPaHCTBaX
(aHaTOMMUYECKMMN TYHHENDb). CTEHKM aHAaTOMMUYECKOro TyHHensa
ABNISIIOTCA €CTeCTBEHHbIMUN aHATOMUYECKUMM CTPYKTYPaMHM (KOCTM,
CYXOXXWUNuS, MbilllLibl), U B HOPMe Yyepe3 TYHHeNnb CBO60AHO npoxoaaT
nepudepuyeckme HepBbl U cocyabl. HO Nnpu onpeaeneHHbIX
NnaTosZIorM4yecKmx ycrioBUsIX KaHaJjl Cy)XXaeTcsl, BOSHUKaeT HepBHO-
KaHaNbHbIX KOHDNUKT.



Lateral cord
Posterior cord

Wristdrop in radial nerve injury il cord
ledial cor

Axillary nerve
Radial nerve

Triceps | Lateral head

brachii
muscle Long head

Medial head of triceps brachii

Sensory branches

) Posterior brachial cutaneous nerve

Dorsal antebrachial
cutaneous nerve

Brachialis muscle

Extensor-supinator group

Brachioradialis A

Extensor carpi radialis longus =

Anconeus —

Deep radial nerve

/

Extensor carpi radialis brevis
Extensor digitorum communis

Extensor digiti quinti proprius /

Superficial radial nerve
Extensor carpi ulnaris / (sensory only)

Supinator

Abductor pollicis longus /

Extensor pollicis brevis

Extensor pollicis longus /

\\
o
%%
v

Area of
/ 2! \ isolated supply
Extensor indicis proprius ’ \§
o\

et T

= =t

\ Sensory distribution

>
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Starts as the direct contii

with the deep artery of the arm

Inside the radial groove, behind the triceps, it gives
o the posterior cutaneous nerve of the arm and the

posterior cutancous nerve of the forearm, which
plerce the lateral head of the triceps
The branch to the medial head of
the triceps also branches off behind
the humerus

After crossing the humerus, it
pierces the lateral intermuscular

septum and descends between the
brachialis and the brachioradialis

Lateral intermuscular septunt

Brachloradialis

Ar the level of the lateral condyle, in the
cubital fossa, it divides into the deep and
the superficial branches

The SUPERFICIAL BRANCH—
runs under brachioradialis all the
way down the arm

Still Brachioradialis

Evenmally becomes superficial

it emerges from beneath
brachivradialis, crosses the roof of the
anatomical snuffbox, and innervates
the dorsal skin of the hand

The SUPERFICIAL BRANCH
when \

of the p

Runs posterior to the brachial artery,

On top of the long head of the triceps
Gives branches to innervate the long head and the lateral
head of tripceps brachii BEFORE it crosses the humerus

Crosses the humerus in the RADIAL GROOVE

~

S\

Triceps Brachii, long head

Brachial artery

Deep artery of the arm

RADIAL NERVE LESIONS

Fracture of the HUMERUS:

wrist drop due to extensor paralysis, as
well as a loss of sensation on the
dorsum of the hand

Damage to the DEEP BRANCH:
Inability to extend the thumb and to
extend the MCP joints of the digits- but
NO SENSORY LOSS

Damage o the superficial branch
usually only results in a tiny area of
anaesthesia because of the overlap in
median and ulnar nerve teritories

‘-.‘ The DEEP BRANCH pierces the supinator

Supinator

Beyond the supinator, the
DEEP BRANCH becomes the
POSTERIOR INTEROSSEOUS NERVE

the POSTERIOR INTEROSSEOUS NERVE
windy laterally behind the radiuy and enters the

posterior compartment of the forearm

In the posterior compartment, it runs along the
interosseous membrane to innervate the extensor muscles



Ulnar Nerve Injury

————— ULNAR NERVE

MEDIAL CUTANEOUS

NERVE OF THE ARM
Dorsal cutaneous
branch

Palmar cutaneous
branch

Deep motor branch

Superficial terminal ~—— Flexor carpi ulnaris

branches (
f

~—————— Flexor digitorum
profundus Il & IV

—— MEDIAL CUTANEOUS
NERVE OF THE
FOREARM

Motor
Adductor pollicis ————

Flaxor pollicis brevis —— Abductor
~— Opponens 1 digiti minimi
Flexor J
1st Dorsal interosseous \

1st Palmar interosseous ——
Third

R G Tunstall 2014

Arises from the medial cord of the brachial plexus

Runs medial to the brachial artery

Superior ulnar collateral artery

Medial intermuscular septum

Together with the superior ulnar collateral artery,
it pierces the medial inter: lar septum —

- around the middle of the humerus —
and then continues down the arm on top of the
medial head of triceps brachii

Damage at the elbow or proximal

Triceps brachii: medial head

No flexion of distal IP joint of Digits 4 & 5 = Lack of
FDP

Travels behind the medial epicondyle, where it is
superficial and vulnerable (“ funny bone”)

Wrist abducts on flexion = Lack of FCU
No digit ab-or adduction (except thumb abduction)

Some clawing of digits 4 & 5 at rest = loss of

Gives a branch to the elbow joint
lumbricals &

Enters the arm between the two heads

% i Flexor carpi ulnaris
of flexor carpi ulnaris

interossei

Gives branches to innervate the two

Alo . olas heads of flexor carpi ulnaris

dimme Al AIlla ™D O D an s lhnlianla 1 O Y NI/

Damage at the wrist

the Palmar Cutaneous Branch of the ulnar
nerve arises midway along the arm, and

travels under the antebrachial fascia —
directlv above the ulnar arterv

Loss of most intrinsic hand muscles

Then, travels down the arm between
the flexor carpi ulnaris and the
flexor digitorum profundis

Hypothenar & interosseous wasting

Clawing of digits 4 & 5 worse in low lesion as FDP

Gives a branch to innervate the ulnar 2 digits
worth of flexor digitorum profundis

remains

the Palmar Cutaneous Branch
pierces the antebrachial fascia in the
distal third of the arm and

Travels on the radial side of the
innervates the skin of the ulnar half

flexor carpi ulnaris tendon

innervated and exacerbates IP joint flexion »
Warwick

of the palm Ulnar
. artery
Medical School Crosses under the flexor carpi ulnaris
tendon together with the ulnar artery at
the level of the wrist
Antebrachial fascia ) Pisifornit

Passes between the hook of hamate
and the pisiform (in Guyons canal)
to enter the hand

Hook of Hamate



Pronator teres
Flexor carpi radialis
Palmaris longus

Flexor digitorum superficialis

Pronator quadratus

Motor

Abductor pollicis brevis
Flexor poliicis brevis
Opponens pollicis

First lumbrical [

Second lumbrical

MEDIAN NERVE

P
p
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N
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\
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II' |
|‘ \ |
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|
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|
MEDIAN NERVE
J
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7 |
ANTERIOR INTEROSSEOUS NERVE
||
’l' -~ Flexor digitorum profundus | & II
[
| | Flexor pollicis longus
[ \ \
l |
Ik |
o |
I|
/ \ Palmar branch
=
= 55— Flexor retinaculum Sensoey
e I

-.'
(3

Forms from the MEDIAL
and LATERAL cords of
the brachial plexus

Runs lateral to the brachial artery

Sits on top of the

coracobrachialis muscle
Coracobrachialis
Crosses anteriorly over the brachial artery
when it encounters the brachialis muscle
Then, runs medial to the brachial artery
Brachialis
Biceps

Runs under the biceps into the
cubital fossa

Gives a branch to the elbow joint;
THERE ARE NO OTHER

Cubital fossa ~=====-====-- BRANCHES ABOVE THE ELBOW

Gives branches to the anterior / N

compartment muscles of the forearm Enters the arm between the heads of

pronator teres
Gives rise to the ANTERIOR

INTEROSSEOUS NERVE

Travels down the forearm between the

Interosseous membrane. s
i two flexor digitorum muscles

The ANTERIOR
INTEROSSEOUS NERVE
Runs between the flexor
digitorum profundis and the
[flexor pollicis longus, on top
of the interosseous
membrane, until it hit
pronator quadratus.

Flexor digitorum profundis

Flexor digitorum superficialis

Becomes superficial at the wrist
Flexor pollicis longus

P Flexor Retinaculum
branch to the skin

of the palm

Recurrent branch \
to the thenar I /

il Supplies the I' and 2" umbrical muscles

muhadharaty.com




RADIAL NERVE MEDIAN NERVE ULNAR NERVE

C5C6C7C8 Tl cscec7ce T cs T

posterior cutaneous

nerve of arm no branches

no branches

triceps (long head
lower lateral P ( g )
cutaneous nerve

i b triceps (medial head)

K brachial artery

triceps (loteral head)

triceps (medial head ugoin)

brachialis (small por?)

brachioradialis

ECRL

posterior cutaneous
nerve of arm

elbow joint
sensory) _

elbow joint
sensory
Anterior Interosseous Nerve

flexor carpi radialis

i flexor carpi ulnaris
superficial branch B

sensory palmaris longus

FDS

deep branch of radicl nerve
ako

flexor digitorum profundus
Posterior Interosseous Nerve

(medial half / ring & little)

\ ulner artery

\-f supinator
N—c ECRB

flexor pollicis longus
[~ extensor digitorum P 8

[N extensor carpi ulnaris

flexor digitorum profundus Martin Gruber Anatomosis

IS wiaitentor digiti minimi (lateral half / index & long) motor to/from median/ulnar zf-
> ~ine (eﬁher med. n. proper or AIN H SlrsEaitarsstsibrareh
abductor po“lcls |:mgu5 ;_l P
8 pronator qundm+us \;t
[N extensor pollicis longus skin of lateral side of B/

\T i . dorsum of hand and
extensor po”rcls brevis lateral 3 %2 f'\ngers wrist joinf

extensor indicis

posterior cutaneous branch wrist joint

recurrent motor branch
3 thenar muscles

ABP / FBP (sup.) / Opp. Poll.

muscles of hypothenar eminence
almar cutaneous
p

nerve adductor pollicis

lumbricals

(radial 2) Riche-Cannieuv Anastomosis
motor connection between
recurrent branch of med. n.

& deop branch of ulnar n.

3rd and 4th lumbricals

palmar digital branches

to lateral 3 ' fingers palmaris

brevis
interossei

skin of medial side of
dorsum of hand and
medial 1% fingers

palmar digital branches joints of hand

to medial 1'% fingers

Paints of Compression (praximal to distal)
Proximal
1. Spiral groove / fibrous arch from lateral head of triceps

Radial Tunnel Syndrome aka Early PIN Syndrome

2. Fibrou)s bands of radiccapitellar joint (ottached to and superficial o
the joint

3. Ljeosh of Henry (rodial recurrent arfery and venae comitantes)

4. Tendinous margin of ECRB

5. Arcade of Frohse (most common) oka proximal fibrous edge of
supinator muscle

6. Fascial border ot distal edge of supinator

Points of Compression (proximal to distal)

Pronator Syndrome

1. Supracondylar process of humerus (only present in 1% of populo‘tion)
2. Ligament of Struthers (supracondylar process to medial epicondyle)
3. Bicipital aponeurosis cka r:;cerfus fibrosis (biceps tendon to the
foscio of the flexors)

4. Befween UlﬂQf Oﬂd |’1Umero| heads of Pfono'or leres

5. FDS aponeurotic arch (6.5 cm distal to elbow)

AIN Syndrome - pronator syndrome points plus:
6. Accessory head of FPL oka Gantzer's muscle
AIN is often affected in Parsonage Turner Syndrome

Carpal Tunnel Syndrome

7. Carpal tunnel +/- local tumors, persistent median artery, low |ying
muscle bellies (FDS most common), accessory muscles (manus) or
lumbricals, lysosomal storage diseases

Points of Compression (praximal to distal)

Cubital Tunnel Syndrome

1. Medial intermuscular septum

2. Medial head of triceps

3. Arcade of Struthers ake aponeurosis from medial head of triceps to
medial intermuscular septum (not to be confused with ligament of Struthers)
4., Medial epicondy|e (wo” of tunnel with olecranon |Qiero||y)

5. Osborne's |igomenf (roof of cubital funne|)

6. Anconeus epitrochlearis (occessory muscle)

% Aponeurosis of FCU (be\‘ween two heads, port of roof of funne[)

8. Ligoment of Spinner (between FCU and FBS D4)

9. Eloow joint pathology

Guyon's Canal

10. Zone | - proximal to bifurcation of metor and sensory

11. Zone |l - ofter division, Q|on9 deep motor branch (mofor on|y)

12. Zone Il - ofter division, olong superficial sensory brench (sensory on|y)



Faisceau
de fibres nerveuses \

Périnevre

Endonevre
Capillaire artériel

Névrilemme

Artériole

Nervi nervorum

Epinevre



MEDIAN NERVE - Forearm and Hand

KEY: N\
FDS - fasor digitorym supericiaks X
FOP - fexor digitarum peofunds: )
FPL « exor policis Jongus

FCR - flaxor carpl radialis L () radfel aspect of thumd :
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MEDIAN NERVE - Arm and Farearm
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Martin-Gruber Anastomosis

REY:

AN - anforior INernseous nenve
FDOS - fexor cigitorum supericiabs
FOP - fontn dighonam profimdys
FPL - flgxor poficis longus

FCR - Baxor corpl rackalis

FCU - Baxor carpd ulnaris

PL - palmacis fongus

MGA - Martin-Gruber anasiomosis

I - VG4 51

(M) proasor lves of meda

{N) FCR / PL o modian 4

(N} FOS 6f meckan : :
[N) antenor intorassaous ' : 1
(N FOP of median 3
(M) FPL of median

{N) FDS of mecian
(M) FOP of medkan_

o

(N} FCU of uinar £ FoP U S (N o
(N) FDP of uinar (M) FCU of uing?

Martin-Gruber Anastomosis Variations

Anterior Interosseous Nerve Origin Median Nerve Origin Flexor Digitorum Profundus Innervation
AIN AIN AIN

lactian Nsms S| T
Medianh Nérve Median N('- Ve

B care A ilio s oo s Mores mr Al earys
Ulnar Nerve Ulnar Nerve Ulnar Nerve

A .’ |' .’ -’3 \‘ ."-‘

Median N Median Nerve Median Neeve

erve

Ulnar Nevve Ulnar Nerve Uinar Nerve



(N) radial aspect of thumb and 1st webspace digifal branch of ulnar

7 (N) 2nd webspace digital branch of uinar
:-’ (N) 3rd webspace digital branch of unar
7 (N) recurrent thenar branch of median

{N) paimar cutaneous

branch of median
{.N)nmﬁw

an”

i _: X (N)supeoﬁaai sensory branch of ulnar
a g (N) palmar cutaneous branch of ulnar

/ = i
ﬁ s : : :
it ' ' ! "
? ]
'3 1 N ]
‘

=T o’
4th webspace . . ' .
0 ;5'-' . < ' .‘ $ !

»
i '
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s '

.
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(N) 41h webspace digtal branch of ulnar
= (Nj transverse palmar cutaneous branch of ular i
(N) ulnar aspect of kitle finger digital branch of uihar
(N} deep motor branch of ulnar



palmar carpal Iigamen(

(A) ulnar ", tendons of flexor digitorum superficialis

(N) ulnar\ : fendons of fiexor digiforum superficialis
Guyon'scanal ~ * %% / transverse carpal ligament (flexor retinacufum)

i '
i

(N) median

tendon flexor pollics longus

; / carpal tunnel

{endon flexor carpi radialis

-
-
-

(B) pisiform _

radial



HanpaBneHMa XMpypruieckKkoro
nevyeHuns

- TPaBMbl HEPBOB

* TYHHeNbHbI€ CMUHAPOMBDI

Onyxonu nepudpepmuyecKnx HepBoB
- boneBble CUHAPOMDI



Buabl onepaTnBHbIX BMELWLaTeN1bCTB:

HeBponus
Henpoppadpus
NMnacTnka HepBa
HeBpoTu3sauuma



Buabl TpaBMbl
nepudpepunyecKMx HepBoB

OTKPpbITbIE NOBPEXAECHMUS: 3aKpbITbl€ NOBPEXAECHMUS:

- Pe3aHble, KONoTblEe, « CoTpsiceHue, yLumnb6, caasneHuve,
py6rneHble, pBaHble, TpaKuue
Pa3MOXEeHHbIe « MoBpeXXaAeHus HepBOB B

« OrHecTpe/nbHble COUYETAaHMM: C NepesioMOM,

 PaHeHus1 HepBOB B BbIBbIXOM, NMOBpPEXAEHUEM
COYEeTaHUM C cocyaoB, MAaCCUBHbIM
noBpeXAeHUEM KOCTeNn, Pa3MO3)XXEHUEM MbIlLlL
CYCTaBOB, CYXOXWU/IUM « JXryToBble NnoBpeXxXaeHus

- MllLueMmnuyeckKkue
- XonoposBbie



dopMbl noBpexaeHUs

HepBa

AHaTOMMUYECKUMU BHYTPMCTBOJIbHbIE
nepepbiB noBpexxaeHuna HepsBa:
HepBHOIrro cTBosa:  [emaToMa

* MONHbIN * UHOpoOAHbIE Tena

* YaCTUYHbIMN  Pa3pbiBbl NY4YKOB



22. ®opmst nospe
ACeHNsI HepBa:

a — HNeJIHBENA aHaToMI
rlcpPprB HepBa, HeEBPO
TaRLHoOro KOoOHUA;, 6
mqumﬁ UepepbLiB HepBa
nopapme OCOKOBOHM
B — NOSNMTH DOJIHBIMA |

Bl-l’) 'rpuc'rao.nbnoe o
npe nepaa, pyﬁnonmq__



Knaccudbmkauma nospexaeHum nepudpepmyuecKom
HepBHOMU CUCTEMDI

Seddon Sunderland (Degree) favorable recovery rate
Neurapraxia | + quick
Axonotmesis 1 + slow

1] + partial slow

\Y - -
Neurotmesis Vv - -

VI (combination of any + [ - + [ -

of Sunderland (I-V)



Knaccudpmkauyms

Henponpakcus

AKCOHOTME3NC

AKCOHOTME3unC

AKCOHOTME3nC

HenpoTtmesuc

Knaccudukaum
A

[MaTonorus

Brnok npoBeaeHus, NErkoe NoBpexaeHne ¢

YyYBCTBUTEIIbHbIMU U OBUTraTelibHbIM HAapPyLUEHUAMMN.

AHaTOMU4YeCcKM cTpagaloT MUENMHOBBLIE 0DOMOYKK

Pa3pyLieHne akcoHOB U MUENUHOBLIX 060M04eEK.
OHOoHeBpUn MHTaKTHbIN. BL. Nocneayowmmn poct

dKCOHOB BAOJ1b MHTAKTHbIX SHOOHEBPAJIbHbIX pr60K.

[ToBpexaeHne 3HOOHEBPUSA, ero pybuesaHue.
PereHepauuns 3aTpyaHeHa

[ToBpexaeHbl akCOHbI, Nepu- 1 SHOOHEBPUM.
LlenocTHOCTL nogaepXxnBaetca pyoLoBon TKAHbIO U
anuHeBpneM

[TonHBIN NepepbIB HEpPBA UMMM 3HAYUTENbLHAsA €ro
aesopraHmsaunst pybLoBon TKaHbto

BoccTtaHoBneHue

[MonHoe

[MonHoe

BapuabensHo,
HernomnHoe.

BapuabensHo,
HernorsHoe.

OTcyTcTBYET
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Nerve fiber

mesoneurium
external epineurium

internal epineurium
perineurium
endoneurium

a Normal Nerve

Classification of Nerve Injury
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= Intact
Intact : 4 Endoneurium
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Normal Nerve

Neural Components , :
Connective Tissue Components

endoneurium
perineurium
Internal epineurium
external epineurium
mesoneurium

microvessels

changes in
: : connective tissue
subperineurial/  perineurial/

endoneurial epineurial
thickening

stressed nerve normal nerve fibers undergoing
fib fibers stressed nerve Wallerian

r .
Ees fibers Degeneration



Normal 1

Epineurium Myelin sheath

Perineurium  Endoneurium



Site of injury

STEP1:
Fragmentation of axon and myelin occurs in distal stump.

STEP 3:
Axon sends buds into network of Schwann cells and
then starts growing along cord of Schwann cells.

Schwann cell Macmphage

STEP 2:
Schwann cells form cord, grow into cut, and unite stumps.
Macrophages engulf degenerated axon and myelin.

ToStep 3

Copyright © 2003 Pearson Education, Inc., publishing as Benjamin Cummings.

STEP 4:
Axon continues to grow into distal stump
and is enfolded by Schwann cells.



NMPUHLIMNAbI XMPYPrU4eCcKoro
nevyeHus:

1. KonuuyectBeHHas A0- M nocneonepaumMoHHas OLleHKa
YYBCTBUTENIbHOCTU U ABUraTeNIbHOU PYHKLUMMN

Mukpoxmnpyprmsa
OTCcyTCTBME HaTAXXEeHUNA

Ecnu 6e3 HaTaA)XeHUS HEBO3MO)XXHO - YCTaHaB/IMBAIOT
MEXNY4YKOBbIN TPaHCN/IAHTAT

5. HenMTpanbHoOe NoIoXXeHue KOHEeYHOCTH
ConocTaBneHue rpynn ny4yKoB HepBHbIX BOJIOKOH
7. NMocneonepauLMoOHHbIN KYPC peabunuraumm
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Axon Loss/Conduction Failure Demyelinating Focal
Conduction Slowing

W —
il 3.0mS 55 m/S
Discontinuity
Conduction Ptolonged
Block Distal
(Days 1-3) a Latency
—
3.0 mS ~53 m/S —
6.0 mS 55m/S
Slowed
B Conduction Condyction
P Failure b Velocity
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Demyelinating

Dispersed
—___—////’_\\\\\ Response
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Demyelinating Conduction Block

Partial (60%)
Conduction
Block
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Total (100%)
Conduction
Block
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CpoOKM conocTtaB/ieHUs1 HepBa
npu yTpatTe M HenpepbiIBHOCTMH:

*MepBUYHbIA LUOB HEpBa: A0 72 YacoB ?

*MepBUYHO-OTCPOYEHHDbIM LLOB HepBa: 72
yaca - 7 cyTOoK

 BTOPM4YHbIM LLOB HepBa: nocne 7 CyTokK.



| Open injury I

Lesnon in
contlnuuty

Medlcal
management and
close follow-up
with senal clinical,
electrodiagnostic,
and imaging
examinations

v

I Lesion in discontinuity I

tran

!

section

Blunt
transection

End-to-end I Delayed repair I
repair

Resect
intraneural scar
and perform
surgical repair
(£ graft)




- ' na ' Mo Ho nu .
0 aweit Cocyamncroe A HemepgnenHoe _.l Nospexpenne HANOXMUTL A MepeuyHbIi Wos
___nospexpgenue? ~wccneposanme | Hepsa nepeu4HbIN Hepea
l . sttt " i
Her .
I Her
2-14 Ocrpoiit | A3  WUccneposaume
AHen | HOPUP'"? J ' Hepsa Avtorpadr
l Her :
Oxupanme/
nevexune
CONYTCTBYIOWMX
nospexaexun
l Habnopenue 3a N
3 mecaya ~ OuesupHoe KAMHUNECKMM
KAMHUYECKOR BOCCTAaHOBNAGHUEM,
e? nosropxasa SHMI
yepes 6-8 Hegeno
HeT
Nnan MPT Mposogumbie npu
XHUPYPru4ecKoro KT muenorpadmua  Heobxogumocmv
 BMeLaTenbcTea ~ Ynetpaseyk | MCCNea0BaHMA
MomHo M
Hespoma | et obd Aa nopmuuuﬁ wos
HeceMeHa k n.plu-muﬁ

- ; Division of Plastic and Reconstructive Surgery, Washington
University, St. Louis, Missouri






(M) tendon of index flexor digitorum superficialis (M) tendon of index flexor digitorum profundus

! ' ' '

(N) proper digital branch of median to radial in de:f ;' (N) proper digital branch of median to radial index ;
(N) common digtal branch of median to 2nd webspacé ' (N) common digtal branch of median to 2nd webspace
(N) common digtal branch of median to 3rd webspace (N) common digtal branch of median to 3rd webspace



Zone of Injury

PROXIMAL NEUROMA




Kak y3HaTb, UTO
AOLUNU A0 XXUBOIo
HepBa?
1) KpacuBblie 4yéTKkue
NMYyYKu
2) KpoBoTeueHuUue




a Epineurial Nerve Repair b Fascicular Nerve Repair

SnuHeBpaNbHbIX LLOB NepuvHeBpanbHbIXA LLUOB



MOXHO TaK

SnuHeBpanbHbIN
NMepuHeBpanbHbIN
AnunepuvuHeBpalbHbIN
MeXXny4yKoBbIN
BHYTPUNY4YKOBbIM

Puc. 58. Buznl MHKPOXHDYPrHYeCKHX IIBOB B 3aBUCMMOCTH OT PaCIOJIOXeHHUs
IIOBHOW HUTH:

1 — 3NHHeBpabHbI; 2 — SNHIEPHHEBPANIbHBIH; 3 — MeXIyYKOBBIH; 4 — epuHeBpap-
HBIH; 5 — MHTpaHeBpanbHbIit (110: Benoycos A. E., 1984)



Vessel

Fascicle
Epineurium
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KaK ns6eXatb HaTs)XeHua:

Xopoluee BbiaeneHue HepBa (Mo6bunmnsaums)
TpaHcno3mMuMsa HepBa
NnacTruka HepBa






Nerve Repair

"Coaptation Site

Nerve Grafting




Pieces of the sural
Damaged nerve in the leg
Injured segment are used to fill the
nerve is removed nerve gap




Nerve Gap

No No - ANA
@ Critical? B s

Can a non-
critical,
injured nerve
be used?

Yes

No

l

Use:

- PCM - up to 14cm Enough to Use or Add:

- TWM - up to 25cm |— complete - LABC - up to 8cm
reconstruction

- DCU - up to 26cm
- LABC - up to 8cm

2 - MABC - up to 56cm

Y

Enough to
complete
reconstruction
?

Add:
- Sural

Done!

Fig.4.14 Algorithm for sural alternatives. ANA, acellular nerve allograft; DCU, dorsal cutaneous branch of ulnar nerve; LABC, lateral antebrachial
cutaneous nerve; MABC, medial antebrachial cutaneous nerve; PCM, palmar cutaneous branch of median nerve; TWM, Third webspace branch of
median nerve.



Nerve Autograft

(g

Immunosuppression Withdraw!



Nerve guidance channel

Proximal
nerve end
Fibers
Factors to enhance ECM protein
nerve regeneration ¢ Hydiciel
Glial cells
\.Ncurou'ophic factor 7
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Nerve Autograft Avance Nerve Graft Hollow Tube




PROXIMAL

End-to-end End-to-side Supercharge End-to-side
Nerve Transfer Nerve Transfer Nerve Transfer

Recipient
Donor

Recipient
Donor

Recipient

DISTAL



Recipient Nerve
)

Regenerative Sprouting

MOTOR

,,,,,,,

Spontaneous Collateral Sprouting

SENSORY
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Donor Nerve
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Perineurial Window

Donor Nerve

Supercharge End-to-side Transfer :

MOTOR Tah s
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Recipient Nerve Perineurial Window ~ YEE'12



Motor Nerve Cable Grafts Sensory Nerve Cable Grafts
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Closed injury

;

Clinical exam

Electrodiagnostic studies (EMG/NCV/SSEP)

Imaging studies (MRI/MRN)

.

¢

Neurapraxia

Axonotmesis

Y

A 4

Medical
management

Medical
management

l

l

Excellent
recovery
in weeks

Recovery
over weeks
to months is
dependent
on multiple
factors

!

Axonotmesis vs neurotmesis
vs spinal nerve root avulsion

:

Surgical exploration
with intraoperative
electrophysiological
monitoring

.

h 4

Positive nerve
conduction response
across lesion

Absent nerve
conduction response
across lesion

l

l

Axonotmetic lesion:
medical management;
recovery over weeks to
months is dependent on
multiple factors

Neurotmetic lesion:
resect intraneural scar
and perform surgical
repair (+ graft)

:

Spinal nerve
root avulsion
confirmed b
absent SSE

!

Neurotization
procedure




Tun onyxonu

|. HeilporeHHble onyxonu

A. [lo6poka4ecTBeHHbIe ONyX01K 060N104KN HepBa
LUBaHHOMa (HeBpMHOMA), B 0AHOM cnyyvae npu b.P. (BoneaHb PeknuHrayaepa).
Heipocubpoma (8 ogHom npu b.P.).

B. 3noka4ecTBeHHbIe 0Nyxonu 060104k HepBa
3N0KaYeCTBEHHAR LIBAHHOMA
thubpocapkoma
Henpocubpoccapkoma

Il. Onyxonb n3 nepuepuyeckoro HempoHa
[aHrN1oHeBpoma
Hewnpobnactoma

1. Onyxonu He n3 060N04KK Hepsa (A06POKA4YECTBEHHDBIR)

thnbpoma

XOHApOMUKCOMAaHas nbpoma

thnbponunoma

thubpomuonunoma

XeMOfeKToma
B arty rpynny Takxe BXOAAT AECMOMAHAA ONYX0Nb, MMO6NAacToMa, NUMdaHrnoma, reman-
rmoma u cocygucTbie onyxonu.

IV. MetacTasbl B nepucepuyeckue Hepebl

Ny4eBon hubp03 NOCNE XMPYPruveckoro u Ny4esoro NeYeHns
paka MONOYHOW Xenesbl

Numchoma Kapumxoma | OI'IYXOJ'I mlMNHC







(N) median

(M) flexor digitorum superficialis



(N) median

nerve fibers



(;V) median

Schwannoma






benign neurofibroma



Cnacu6o 3a BHMMaHue!



