Miscellaneous Shoulder Topics

Anatomy of the shoulder relating action and innervation
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A7 o] 59 Aolsh= 2% 1 = scapulothoracic muscle (trapezius, rhombods, levator scapulae,
serratus anterior, pectoralis minor, suclavius)3 glenohumeral jointE AW} 2H8-31= glenohumeral
muscle (deltoid, supraspinatus, infraspinatus, teres minor, subscapularis, teres major, coracobrachialis)
I32]3 mutiple joint muscle (pectoralis major, latissimus dorsi, biceps brachii, triceps brachii) of ot
B3 setd T2t 715 18T ol 5L Aushs Aol thek A8 4L AT glojok Tk,

1. Trapezius

A 78FHE Al 1255 FE7| A AlReto] 22 HEe HEFE R AFFR 22 de ¢
A%y (scapular spine)oll WA A= o] THL F=2 scapular retractor2 22319 upper fibere
scapular lateral angle?] elevator2 2H-8-3lc} wjeha] o] &-&-2] vld]= A= 9] protraction 3 downward
rotation®] £ #HWH o 2 el dFol Ax9] depressiong Hol7 At YAHH 0 2= coronal plane
ol X 90=E7HA] €] (abduction)o] 7Fsdht A A 3 (forward flexion) O B2 Z42E & 5 At} o]
=58 A= 53417 (spinal accessory nerve, cranial nerve XI)-& A 2, 3, 4 735 A7 oA Ex]5}
1 47429 vertebral borderg whel W3 et 252 U= 50% F-¢]ol 3 A8 471 1A] 671 A
Lo ABEAE 7HAL JaL FAAAFE v oA S7¢A17d (suprascapular nerve)soll A7 Hol&
(neutrization)& Al o o] &8 4 ik, o] AHL ZF-2] lymphadenitis®] Aol 22 A7A-g A8
g wel] AR dubdt vfg- IMA FRHFEZ AAA N S AT FE Jlon dAS A4z
(electrical cauterization)A] o] £44H-8 WS- 4= Q1o wlj-¢- o] o} g},

2. Rhomboids
o] &89 Fgo AZ retraction elevationd] FHoJstH A 5 AFAA A A HE= dorsal

scapular nerve2] A|ujl & W=t}
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3. Levator scapulae and Serratus anterior

levator scapulaes= Z474& 2] superior angleo]] B EollA= 21& 2.2 SCM (sternocleidomastoid)
o} BAE o] FaL sHol|l A& trapeziuset BAIE o|ETh &2 2 o]Z K9] FFY el A FAH o] EA
3}l dorsal scapular nerveZ} #%38= A= 9ot o] &892 F8 7|52 ARE9] superior angle
elevation Al7]L serratus®} 20| 2H-3| A upward rotationAl 7= 2H-S gt} A 3,4 52170l 23] A
Hijgto} Akl N7 F EdelM e &3] HH o m 2Hggir,

serratus anteriore= 373=9] protraction®} upward rotation®l] #oJsty A o= A7 2] retraction
o] 8722 AR} = (flexion) Aol T activedtA] ZHg-gitt, Atell oJahH AFekEo] -FA 9
A Z8elE Ao AdHA 9Jor ulH|yt ojus A9 AR E AWEFI(forward flexion)A] o
winging of scapulaZ} A7}, o] 259 inferior slipa AZdsh= 4% F 5252 FdS 7H4E 5 ot

rr

4. Deltoid

glenohumeral muscle3 71¢ 3L F Q3 Z50| HZ S 1/3004 7|Asks 379} Ag-olx 714
st 9 1/3(middle third)3 A== olA 7115t FH5F9 33992 FAHIG. ST =
mutipennate¥]o]glo] o 7}slar Hr} 2 excursion(l cm)& Hol|m FHlol AulR o= =
paralells}o] F¢]H-H T} 2 excursionS 2L QlT}. scapular planed A 2] elevation AuFE-9} Fuk
A7 B35 0% o) oM TRV 25 Togt}. coronal planedA] 2] 918 THME-S]
A7 F2 Bofat] 252 deltoide] A% 2 FRHEe} pectorlis majore] =59} o] Fukte] Y77
o3t} 22y pectoralis majore} bicepsi 7]191=7} deloidglolE $82 o]Z2 & ¢l A=
Deltoid®] hoizontal adduction®l] tigt 7]oleE 120 A=l dgA] dE=H] o)== deloide] FHFE 9o
3157} adductionol] #olsh= Aolgkal ATt K3 deltoid= horizontal abduction 2] 60 %E &
B 9lo ™ A& 30% elevation Alofl 7} ZH-L leverage 2 Al3-ghc},

o] KL A5, 6 BF 2173 lA EAeh= A} 217 (axillary nerve) ] AJuljE W=t quadrilateral space
= 53} teres minorE AJuls}ar a2 wigl FY3itt, 3 HHEX]= quadrilateral spaceZ 12} 6~8 cm
AT Zo]E 7}AH o] deltoid 2] A4 K92 ksl o] acromion rim@] 2 inch d}4}el] ] X]51A| Ec}, A
9217 o] mhu)= Wl 2 full abduction©] 7Fse =& ¢) 21} elevation strength®] 50 %E AFA3HA] Fct,
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5. Rotator Cuff

1) suprapinatus

) AH- of| 228 supraspinatus 33 (superficia) 7} £ B2 SHEXE 7HA 1 3lor A7}
SukR R A o sl 30k elevationoll A 714 733t length-tension curve 2] 3= K o]B glenohumeral
jointe] eHgAdel wll-$- F st QTS st} supraspinatus T2 T infraspinatus, subscapularis 12]31
biceps®} 3| scapular planedilx] ¢] elevationol| 4] deltoid$} F53F G2 3hc}. A 5, 673541739 o) &
A =] suprascapular nerve?] Xu|E vko m A E 0] 29 B s pointol|A] BA|5le] @ FE7]9] 7]A]
Fof| Y)X|8h= suprascapular notch®] TG540l HIX|gct, il F &3ollx tlEd o= &te 217
o]r o] 2172 notchF 9] ol|x] WA= 24 (ganglion) oLt AHgof] oA = ¢fuk-S: Rbo} Al 7w &
° A% 9k, o] o] Qe 79 223t A7 S Bote] Xdo] 7hssltt
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2) infraspinatus and teres minor

infraspinatus 252 3AZNFNA FHARZ 7H4 activest] T8 7)1%5-S Ao 2712 FH 234
9] shupoln 931 9] 60 %E AFA|g}, dehE o] FH depressor= 2H-g-5tH T QYA o F A%
&S 3}, o]Z8 9 A] suprascapular nerveo] X|uj|E Hh=

teres minori= €3] A & 9] 45 %71A] #3561 Hepal A 9 ZIHH% Hk=t},

¢

¢

3) subscapularis
o] 2529 752 W3 dH dAtolg+E WAsE= passive stablizer2 28317 st 2 A+
depressor® 2H8-3Ht} . Glenohumeral joint®] compressiono| = FHofdtc} 21732 AL 50 %= 11]5 aEF

AAol|A BEA3H= upper subscapular nerveol|A], 3k 20 %= A 5, 6 A AA A EA|sH= lower
subscapular nerveol| 2]5}o] R|uj| S W=t}

Brachial Plexus

Root, Trunk, Division, Cord, Terminal branch& o]Fo]A|&= ¢t A 4F-2 ABAe] 755 olash=
o Aoz Bew Aol & 4 3l
Roots; C S, 6, 7, 8, T1 (28%~62%; C49llA], T3 T20]|A])
Dorsal scapular nerve
Long thoracic nerve to Serratus anterior
Trunk; Upper trunk (C 5,6)
Middle trunk (C7)
Lower trunk (C8, T1)
- Erb’ s point of upper trunk (joining of 6 part of nerve)
CS, C6, nerve to subclvius
Suprascapular nerve,
Lateral cord
Posterior division

Division

Cord; Lateral - lateral pectoral nerve, musculocutaneous
nerve, nerve to median nerve
Posterior - upper subscapular nerve, thoracodorsal nerve, lower subscapular nerve, axillary
nerve, radial nerve
Medial - lateral pectoral nerve, medial pectoral nerve, medial cutaneous nerve, medial
antebrachial cutaneous nerve, ulnar nerve,

branch to median nerve
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Spinal ganglion (dorsal root ganglion)

Dorsal ramus Dorsal root

Ventral
ramus

Three trunks - superior, middle, and inferior Nentralgacs

Three anterior divisions - superior, middle, and inferipr

Coracoclavicular ligament

Ventral

Coracoacromial ligament rami

Articular disc of
sternoclavicular joint

Costoclavicular
ligament

Three posterior
divisions

Three cords

Radial (

nerve  Median Ulnar Axillary nerve
nerve nerve
Musculocutaneous
nerve

Terminal branches

Fig. 1. of Brachial Plexus
Conditions resulting in shoulder paralysis
1. Trauma

- Direct trauma

- Dislocation of shoulder joint

- Brachial plexus injury including birth palsy and irradiation

- Jatrogenic
cephlocaudal inertion of IM nailing; axillary nerve
wide or radical excision of tumor; loss of muscle as well as loss of nerve
L/N dissection around neck; spinal accessory nerve

2. Disease

- suprascapular entrapment syndrome; ganglion, lipoma

- tumorous condition of brachial plexus; nuerilemmoma
metastasis to brachial plexus
fibromatosis around brachial plexus
soft tissue tumor around shoulder
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Diagnosis

- history
- physical examination
pain, Honor s syndrome, weakness of thomboid and serratus anterior, Tinel sign
- plain radiography ; scoliosis
- electrodiagnostic study
nerve action potential
somatosensory evoked potential
motor evoked potential
- imaging study
CT myelogram
MRI

Treatment
1. Brachial plexus injury

Z5ol oa WA AY T2 BAEFE T 4o WEEFL A 752 A9 sk 5] dut
29l wFAlan} Ertuly] o] 94 of WAl 7330l nerve reconstructionS A0 2 3183} ofof
shdl ol FTHE 7R 9] ol@rI7te] 3~670Y IRkl Ag-oll=s A AAE e At A Hele
59 AFHn F7] wioltt, 5% 1270 e el 167 o] A3t 7ol A AdEe] A7t EFsi
T35 2do] A Folls AdAAE S AlYskA] e

- method of nerve reconstruction

1) rupture of nerve; nerver graft

2) avulsion injury of nerve ; neurotization'”

3) intraspinal repair of avulsion injury

- Neurosurgery Focus volume 16 May 2004”
- first report on human being -
9 years old boy with complete avulsion C5-T1
underwent reconnection to spinal cord by
reimplantation of peripheral nerve graft
; recovery of proximal part - 8 to 10 month
motor function throughout the are- 2 years

- method of reconstruction of old injury

1) Latssimus dorsi transfer

2) Trapezius transfer

3) Shoulder arthrodesis

4) Ostotomy of humerus for external rotation

5) Free Functional Muscle Transfer (FFMT)
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- Selection of donor muscle
(1) Strength and excursion comparable to the paralyzed
(2) Adequate blood supply through a single vascular pedicle
(3) Single motor nerve appropriately placed to allow reinnervation
(4) Harvest of the muscle : no significant loss of function
- Donor muscles : rectus femoris, gracilis, pectoralis major, LD, tensor fascia lata
- Why gracilis?
(1) Relatively easy to elevate
(2) Reliable neurovascular pedicle
(3) Long tendon of insertion
(4) Short fibrous origin
(5) Tiny functional loss
(6) Hidden scar on medial aspect of thigh
- Single Gracilis transfer to restore elbow function5)
Double Gracilis transfer to restore hand function6)

2. Shoulder arthrodesis

- Indications
Brachial plexus injury
Paralysis of deltoid and rotator cuff
Chronic infection
Failed revision arthroplasty
Severe refractory instability
Bone deficiency following tumor resection
- Prerequisite
Trapezius, levator scapulae, serratus anterior, Rhomboid muscles must be functional

- Ideal position ; no consensus
Excessive abduction or flexion has been associate with chronic postoperative pain. 1942 AOA”
50 abduction, 15 to 25 flexion, 25 internal rotation, Rowe”
20 to 25 abduction and flexion, 40 internal rotation
Other authors' results ; 60 abduction flexion, 43 IR, Howkins and Neer”
25 to 40 abduction, 20 to 30 flexion, 25 to 30 IR, Richards"
30 abductioin, flexion, internal ratation, Roockwood JR*"
10 to 15 abduction, flexion and 45 Internal rotation, Matsen'”
15 abduction and flexion and 40 internal rotation, Jonsson'
20 to 30 abduction, forward flexion, Internal rotation should not exceed 40, Flexion 60, abduction
60, extension 12~14, IR 40~45""
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3. Latissimus dorsi transfer for obstetric palsy

- Result were related to type of paralysis and post op shoulder function but not to age at surgery
4. Trapezius transfer

74 patients

- Results

30 abduction, 20 forward flexion
93 ; joint stability

Suprascapular nerve entrapment syndrome

cause;

- small spinoglenoid notch

- tight ligament

- bony spur

- ganglion cyst

- lipoma

* the vessels are passing over the superior transverse ligament

% the suprascapular nerve passes beneath the ligament

% within one centimeter of traversing the suprascapular notch, the suprascapular nerve releases a

motor branch innervates the supraspinatus muscle by means of two branches

Fig. 2.
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Treatment of winging scapula
(Paralysis of serratus anterior and trapezius muscle)

- Methods
1. muscle transfer
- thomboids, teres major, pectoralis minor and pectoralis major
- 90 % satisfactory result within 3 to 4 years postop
- up to 65 degree of active mobility improvement
- some full recurrences of winging or dynamic winging in patients with strenuous activity and
extensive muscular weakness or after aggressive rehabilitation program
- need facial graft(15x5 cm)
- disadvantage
multiple shoulder incision
asymmetry of the anterior axillary fold
weakness shoulder adduction
herniation at facial graft site
2. scapulothoracic fusion
- increase the strength of deltoid and rotator cuff
- maybe indicated in patients who wish to return to strenusous activity, with failed muscle
transfer, or contact sports and with facioscapulohumeral dystrophy (PMD). 10 years follow
up ; active mobility from 30 to 60 degree, mean abduction of about 125 degree
- may not be recommended as a primary procedure

Tumor of the brachial plexus

Neural sheath associated tumor
- Neurofibroma
- Schwanoma
- Malignant sheath tumor
Malignant schwanoma
Fibrosarcoma
- Menigioma
Non-neural sheath tumor
Benign tumor
- Desmoid, myoblastoma, lymphangioma, lipoma, brachial cleft cyst
Malignant secondary tumors
- Breast cancer infiltration, Lung extension, Melanoma, Malignant thymoma
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Mechanism of neuropathic pain
1. Pain

- International Association for the Study of Pain

- A2A A A 22 dd o] UEHE A ol AXM A BT 43

- An unpleasant sensory and emotional experience arising from actual or potential tissue damage or
described in terms of such damage

2. Neuropathic pain

- Initiated or caused by a primary lesion or dysfunction in the nervous system
- 77 QA ol 7ol elal AR A BaHE 55

3. Pain

- A2 =% (shooting)

- 7+ A ] % (shock like)
- W3} (aching)

- Zo]X o] (cramping)
- S AIA = o] (crushing)

- Eo]] T%o](burning )
Treatment of neuropathic pain

- Medical treatment
- Anticonvulsant: Gabapentin (Neurontin®™)
- Topical agent: Capsaicin
- Antidepressant:Tricyclic antidepressant (TCA), Amitriptylline
- NSAID
- Opioid
- NMDA-receptor antagonist: Ketamine
- Adrenoreceptor agonist: Clonidine
- SSRI (Selective serotonin re-uptake inhibitor): Prozac
- SNRI (Serotonin-norepinephrine reuptake inhibitor)
- NMDA-receptor antagonist
- Neuroleptics
- Voltage-gated ion-channel blocker : Sodium, Calcium
- Cannabinoid
- Baclofen: GABA A2
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- Physical therapy

- Transcutaneous electrical nerve stimulation (TENS)

- Spinal cord stimulation

- Treatment of neuroma

- Treatment of DREZ (dorsal root entry zone lesion)

- Nutritional therapy
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