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1. Anatomy of the shoulder relating action and innervation

Zgo)A wAEE 3 (force)e 24 f(muscle fibe)ol oja) WA= 28 dHAarG
244 2 (number of muscle fiber)ol o3l 2F At 24 F< WA wids o2 7He 53
3 pAs|go] AAL] J5o] dFL WA ot E£F AFH FH I Z&2 B
AEHAS 7HN T o] wEt AAEA ] o A@Ee 7% AT Al ol& B3] AT A
g xadye 49 Ay 2 AR, 459, BB £ &9, F£49 ABAIIAA S 7|2
= o) S ojost ollel] ojsle e WA "ot wEd 4B/ Fo Z& A A7
7zl 71% a8lm AART dste] 8 olgl & e Zo] wl¢ FLiT)

Az £%E9 Aoldte &8 & F scapulothoracic muscle (trapezius, rhombods,
levator scapulae, serratus anterior, pectoralis minor, suclavius)® glenohumeral
joint& A} Z&3le glenohumeral muscle (deltoid, supraspinatus, infraspinatus,
teres minor, subscapularis, teres major, coracobrachialis) 83 mutiple joint
muscle (pectoralis major, latissimus dorsi, biceps brachii, triceps brachii)el d& &
3 sjraty 729 7% a8a 0|58 Auiste AAed dig & AL 7P 3lojok
Lig=

1) Trapezius

A TAZRE A 12539 FEIINA Aztele] AR I HZo AAFF £ BEFFFA
& A% 2 A7 (scapular spine)dl WA HAJE ©l 52 F2 scapular retractor=
228 upper fibert scapular lateral angle] elevator2 &ttt wetA o 289
nle)= 7729 protraction # downward rotationo] FE o2 Ueun I 3=
©] depression2 Ho|A "t} YA4H o2& coronal planedA 90=7A] A (abduction)el
7bs8ht AWAA (forward flexion) e o B2 ZIEE A& 4 Ut} o]2KE Auwistes AF
BA7 (spinal accessory nerve, cranial nerve XD Al 2, 3, 4 A3 A7 £l
A2 vertebral borderg wet WgFHE 82 WS 50% Tl &3 SAE 4
WA 671 Azl AAEAE s dn A FE wlelN F/4417 (suprascapular
nerve) 50| A7ZAAo|%(neutrization)E AlPF w ol&F F Ut} o] AR FF
lymphadenitis®] JeAld] 22 YHAE BT do] A5 datdzt v AN FAn=
AN AAL AGE $x gon BFAL A7)iZ(electrical cauterization)Aldl &4-&
ue = glo] uj$- Fo Fof U}
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2) Rhomboids
o] &&9] 288 AU retraction® elevationoll Bt A| 5 AFAAAN EAHE
dorsal scapular nerved A& w=r}

3) Levator scapulae and Serratus anterior

levator scapulae® ZZ&e] superior angled] & AHdAME 9dFo2 SCM
(sternocleidomastoid) &t AAE o] F1 HF-dMe trapeziust AAE ol YFO=2 of
259 AZgo] HF HAAo] EAE dorsal scapular nervert #53he 2% Ut o]
259 Z9 7% AUEY superior angled elevation A1713 serratus®t o] 2834
upward rotationA71E &A&E @} Al 3,4 AFAA 3 Aujrdol FH AAF SolA
T 3 ZAHer A&

serratus anteriore Z&¢ protraction® upward rotatione] #&™ AAAldE A
729 retractiono] & FHBEE AAlH} ZF(flexion)Alel B activestAl Z-&dtt. A
Tof oatH AgZel EFA A FEshe oz deiA don mhst dojve B¢ A
gu=2 AWMFZ(forward flexion)Aldl winging of scapulaZb @A, o] &&9
inferior slipg MAste A% 2FEF9 #FE 7HHE & AUk

4) Deltoid

glenohumeral muscle ¥ 74 231 583 2508 HELF 1/39A4 71 8= 5
AR 71A8HE 29 1/3 (middle third)® AFZFAA 71X 3 FiE 3¥92 74
Hoisith. $9%E mutipennatedoislel B Zdtn Eok A2 excursion (1 cm)<S RolH
Furmol AMREYE 2 A§7l paralellstd F9FEcE 2 excursion® Zt3 U
scapular planeol 9l elevatione e} Fukiele] A H7E @23te] 0% oldelxe
FuH eyl 23 @@ th coronal planediAel AL FuMEge] ZH /YL F2 B3

22 deltoide] AW L FukE9} pectorlis majore] MAIFF-o o|FutZel JFIt HAZT.
a8} pectoralis majorst bicepse 719%7} deltoid®lols FHE o2 # (& A3=2 &
t}. Deltoid®l hoizontal adductiondl] W& 7ldEx 12% A= 44 JUed o+
deltoide] Fw-9le]l 8371 adductiond #dste Rolekn LUt EF deltoide
horizontal abduction ¢ 60%% d23lx 3dem AL 30% elevation Aol 7% &2
leverageE Al&3c},

o] Z8& A5, 6 AF AAAAN EXdE H9 A7 (axillary nerve)d] AHE wed
quadrilateral space® %3l teres minorg Awistn Wshds w2t FYh FYEAE
quadrilateral spaceE U9t 6~8 cmBF = AolE 7HXH ol& deltoid®] AW #AE st
& acromion rim®| 2 inch &bl YAIsHAIETH. Aol vhy]= w2 full abduction®]
7bsE +% 9o elevation strength®l 50%& /348 dot.

A}

5) Rotator Cuff
(1) suprapinatus
AA-d EZslE supraspinatuse HAAE (superficia)7h £ B2 EAEXE
73 glen] AukRez) Fuirnct H o 7eitt. 30% elevationdl 7HE A&
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length-tension curve & 3% 2ol glenohumeral joint2] <Al w)-¢- F8
& 98-S @}, supraspinatus 2% tE infraspinatus, subscapularis 2231
biceps®t &7 scapular plane°ﬂ/‘1-4 elevationdlA deltoid®t 5§ I8 .
A 5, 6 B3N 98l EA S suprascapular nerve?] X|ulE won| FeilA
%9] &9 Erb's pointolA 'v‘xl‘d'“l LFE719 7IA ¥ YA5= suprascapular
notch®] FYF9ol X}t FFAAEF: EoA dBEBFHLZ &4l Ao
o] 4173 notch¥¥HolA HAste @%ﬂ%(ganglion)ﬂ"} AgF M e S
uhol AlAulH|E doZs glot, oAte] W] gle A% 2239y 7|3 482
F3le] zdo] 7hgsitt.

(2) infraspinatus and teres minor-—.
infraspinatus 2&& 3AZNFNN FHAZ 71 activedtd FE 75 A4R
o] 2709 Fg A 29 dhjeln 3AHe 60%E AT FEIF FE
depressor2 2439 FU <ABFAF F/F ¥ S Fh. ol2F A
suprascapular nerve2] A& Wt} teres minore 3 AHY 45 %7AA AF
3t HeopilA o] AujE Wt

(3 subscapularls
o] 282 71%5e WA Aola e WA e passive stablizer2 #8384 38
5 & AR depressori Z-2-¢t}t Glenohumeral joint® compressionol= o
{h:}. AL AR 50 % A5 AF 273A FA8= upper subscapular nerve
oA, - 20 %= Al 5,6 AF AAAA ¥A3k= lower subscapular nerveol| 9
s} A& et

2. Brachial Plexus

Root, Trunk, Division, Cord, Terminal branch2 o]FojA& A¢ A& 74#H9)
71%% olsfishedl A2 "agt Aozt & + vt
Roots: C 5,6,7,8, T1 (28%~62%: C4°lAl, =t T2A)
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)
C5, C6, nerve to subclvius
Suprascapular nerve,
Lateral cord
Posterior division
Division
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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

Spinal grgige (s v pamghony

Dorgal mamas
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Rt xiv)
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Fig. of Brachial Plexus

3. Conditions resulting in shoulder paralysis

1) Trauma

- Direct trauma

- Dislocation of shoulder joint

- Brachial plexus injury including birth palsy and irradiation

- Iatrogenic
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
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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

4. Diagnosis

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

5. Treatment

1) Brachial plexus injury

ZEd 3 FAAY T3 YASLS TG A Lo AAESAL 24 £48 A9 3o}
a0 dubHQl mEAbay Euteiulel oA} Fo] wWAlsHE A 9ol nerve reconstructiong
TRz aedo} et olv FAFRE FE7AY ol@V]Zo] 3~671Y Wl AL
de AZAAE] Ayt d HoleTe ARG F7] WFold. 4% 12194 16749
ol Autd Aol AAAAE] Ayt BF3N AT 2do] AP Foje AAAMALEL A
832 Fert

~ 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
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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
Latssimus dorsi transfer
Trapezius transfer
Shoulder arthrodesis
Ostotomy of humerus for external rotation

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
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3)

4)

20 to 30 abduction, forward flexion,
Internal rotation should not exceed 40

Latissimus dorsi transfer for obstetric palsy
- Result were related to type of paralysis and post op shoulder function but
not to age at surgery

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

- Methods
1) muscle transfer
- rhomboids, 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

8. 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
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- Breast cancer infiltration, Lung extension, Melanoma,
Malignant thymoma
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