ROLE OF ULTRASONOGRAPHY IN
UPPER LIMB MUSCULOSKELETAL
INTERVENTIONS

ESSAY

Submitted for partial fulfillment of Master degree in Radiodiagnosis
By
ABDEL-RAHMAN MOHAMED SAAD MAHMOUD

(M.B., B.Ch, Ain Shams University)

Supervised by:
A.PROF.DR. HOSSAM MOUSSA SAKR

Assistant Professor of Radiodiagnosis

Faculty of medicine - Ain Shams University

DR. SUSAN ADIL ALI ABDEL-RAHIM

Lecturer of Radiodiagnosis

Faculty of medicine - Ain Shams University

Radiodiagnosis Department
Faculty of Medicine - Ain Shams University
2017



Acknowledgement

First and forever, thanks to “ALLAH”, the Almightily, the
Gracious, who give us the knowledge and have given me the

strength to achieve my work.

| wish to express my deepest appreciation and gratitude to
Ass.Prof. Dr. Hossam Mossa Sakr, Assistant Professor of
Radiodiagnosis, Faculty of Medicine, Ain Shams University, for
his guidance, support and for introducing me in to this exciting
field of research.

Also | hope to express my deepest gratitude to Dr. Susan Adil
Ali, Lecturer of Radiodiagnosis, Faculty of Medicine, Ain Shams
University, for her beneficial guidance, valuable remarks, keen

supervision and moral support throughout this work.

| would like to thank my wife and family for their support and

help all through my life and to achieve this work.

Abdel-Rahman Mohamed Saad



TN

asa ) Cpaa )l A A
Maslial) Jadl) g3 Al g el Cpa Aoy Al Juad A3 1
ﬁzﬂ\ i) (e
(Z\.a.agi\ SJJM)
" (4) Aﬁ\"

\/




List of Content

List of Contents

Subjects Page No.

List of abbreviations |

List of figures 11
Introduction. 1
Aim of the work. 3
Anatomy of the upper Ilimb musculoskeletal
system. 4

Pathologies of the upper limb musculoskeletal

system. 38
Techniques of Ultrasound Guided Interventions in

The Upper Limb Musculoskeletal System. 61
Summary and Conclusion. 111
References. 114

Arabic summary.



List of Abbreviations

AC
APS
Bi
CEO
CFO
CSA
CT
CTS
dFT
DMI
DMt
ECU
EPB

Fa

FBs

Ft
LHBBT
LS

List of Abbreviations

Acromioclavicular.

Abductor Pollicis Longus.

Biceps tendon.

Common Extensor Origin.

Common Flexors Origin.

Cross Sectional Area.

Computed Tomography.

Carpal tunnel syndrome

Deep Flexor Tendon.

Deltoid Muscle on a longitudinal view.
Deltoid Muscle on a transverse view.
Extensor Carpi Ulnaris.

Extensor Pollicis Brevis.

Femur.

subcutaneous Fat.

Foreign bodies.

Flexor tendons.

Long Head of Biceps Brachii Tendon.

Longitudinal Section.



List of Abbreviations

MN : Median Nerve.

MSK ; Musculoskeletal.

MSUS Musculoskeletal Ultrasound.

NSAIDs :  Non Steroidal Anti Inflammatory Drugs.
Ph : head of the proximal phalanx.

pu . Al pulley.

SFT : Superficial Flexor Tendon.

SLAP : Superior Labral Tear From Anterior To Posterior.
SSNB ; Suprascapular Nerve Block.

Sy . synovial recess.

TFCC . Triangular Fibrocartilage Complex.

TS . Transverse Section.

UA : Ulnar Artery.

Ul : Ulna.

UsS : Ultrasound.

vP . volar plate.



List of Figures

List of Figures

Chapter (2)
Figure No. Title Page No.
1.1 US of Tendons and 5
cartilage
1.2 US flexor tendons 6
1.3 US bone 6
1.4 US Deltoid muscle 7
1.5 US fat 7
1.6 US Nerve & artery 8
1.7 US Synovium 8
1.8 coronal section 9
through the AC &
shoulder joints
1.9 LS of the AC joint 9
1.10 TS of the AC joint 9
1.11 Long head of biceps 10
tendon
1.12 TS bicipital groove 11
1.13 LS long head of 11
biceps
1.14 sagittal section across 12
the glenoid fossa
sourronded by
tendons of the rotator
cuff
1.15 TS panorama of the 12
rotator cuff
1.16 LS to supraspinatus 13
tendon
1.17 TS, probe medial to 13

AC joint




List of Figures

1.18 anterior view of the 14
supscapularis muscle

1.19 LS to the 14
subscapularis muscle

1.20 TS to the 15
subscapularis

1.21 posterior view of the 15
infraspinatus muscle

1.22 LS to infraspinatus 16

1.23 posterior view of the 16
teres minor muscle

1.24 LS to teres minor 17
tendon

1.25 muscles of the 18
anterior aspect of the
arm

1.26 muscles of the 18
posterior aspect of the
arm

1.27 TS to anterior aspect 19
of arm

1.28 TS at posterior aspect 19
of arm

1.29 LS to anterior arm, 20
LS panorama of the
biceps

1.30 posterior view of the 21
elbow region & the
CEO

1.31 LS to radial aspect of 21
elbow

1.32 TS to radial aspect of 21
elbow

1.33 the annular ligament 22




List of Figures

1.34 TS to elbow, 22
longitudinal to
annular ligament
1.35 TS anterior elbow 23
1.36 LS anterior elbow 23
1.37 anatomical view of 24
biceps tendon
1.38 LS to biceps tendon 24
1.39 anatomy of the CFO 25
1.40 LS to the CFO 25
1.41 anatomical view of 26
the posterior elbow
1.42 TS of the posterior 26
elbow
1.43 anatomical view of 27
the anterior aspect of
the forearm
1.44 TS panorama of the 28
anterior aspect of the
forearm
1.45 TS to distal forearm 28
anterior aspect
1.46 anatomical view of 29
transverse section
through the carpal
tunnel
1.47 TS, carpal tunnel 30
1.48 LS, flexor tendons at 30
wrist
1.49 anatomical snuff box 31
1.50 TS, anatomical 31
snuffbox
1.51 LS, thumb 32

carpometacarpal joint




List of Figures

1.52 LS, ulnar collateral 32
ligament

1.53 TS, dorsal scapho- 32
lunate ligament

1.54 anatomy of the hand 33
(palm)

1.55 TS panorama, palmar 34
spaces

1.56 Volar wrist and hand 35

synovial anatomy

1.57 TS, to flexor tendons, 35
distal palm

1.58 Panorama, flexor 36
digitorum tendons

1.59 TS, finger flexor 36
tendon, level of
middle phalanx

1.60 anatomy of the 37
dorsum of the hand

1.61 TS, dorsum of hand 37

Chapter (3)
Figure No. Title Page No.

2.1 calcification within 38
the supraspinatus
tendon

2.2( left & right) | Anatomy & pathology 40

of subacromial bursa

2.3 bicipital tendinitis 41

2.4 gleno-humeral joint 42
capsule

2.5 positions of paralabral 43

cysts




List of Figures

2.6 Spinoglenoid notch 44
ganglion cyst

2.7 AC osteoarthritis 45

2.8 course of the 46
suprascapular nerve

2.9 olecranon bursitis 47

2.10 lateral epicondylitis 48

2.11 ulnar neurapthy 49

2.12 carpal tunnel 50
syndrome

2.13 De Quervain 51
tenosynovitis

2.14 Rheumatoid Arthitis 52
affecting the PIP

2.15 Ganglion cyst in the 53
Wrist joint

2.16 trigger finger 54
affecting the index

2.17 bone and soft tissue 55
sarcomas with their
reactive zones and the
difference between
skip and satellite
lesions

2.18 the formation of 57
abscess

2.19 Hematoma 58

2.20 the body reaction to 59

foreign body




List of Figures

Chapter (4)
Figure No. Title Page No.
3.1 Basic working 62
materials on a tray
3.2 sizes of needles 63
3.3 The “free hand” technique | 4
3.4(left & right) | Long-axis approach “In- | 65
plane” & short-axis
approach “out of plane”
35 demonstration of 66
“hydrodissection”
3.6 TS supraspinatus calcific | §7
deposit
3.7(left & right) Puncture of calcific 68
tendinopathy
3.8 US of Sub-deltoid bursa | 70
3.9 Intra-bursal puncture and | 70
corticosteroid infiltration
performed under US
guidance
3.10 TS view of the bicipital 71
groove in a patient with
effusion in the bicipital
tendon sheath
3.11(a &b) | (@) Scheme and (b) 72
ultrasound image of long
head of biceps tendon
sheath injection
3.12(left &right) Diagram illustrating the | 74
approach for posterior
aspiration of the shoulder,
and US of gleno-humeral
effusion.
3.13 US of paralabral cyst 75
3.14 Osteoarthrosis of the 76

acromio-clavicular joint




List of Figures

3.15(a &b)

(a) Scheme and (b)
ultrasound image of
acromion-clavicular joint
injection

7

3.16(A &B)

Spinoglenoid notch
ganglion cyst aspiration

79

3.17

(@) Scheme and (b)
ultrasound image of
suprascapular nerve block
at the spinoglenoid

notch

81

3.18(A,B,C &D)

Ultrasound image and
photographs of the
olecranon bursitis

83

3.19(A &B)

US of Common extensor
tendinosis.

84

3.20(A, B &C)

Common extensor tendon
prolotherapy

85

3.21

Ulnar nerve block

87

3.22(a, b &c)

US of CTS injection

89

3.23 (A &B)

TS and LS US scan of De
Quervain's disease

90

3.24(A, B &C)

A) Schematic draw, B)
US scan and C) picture of
short axis approach for
US guided De Quervain's
injection technique

91

3.25(A &B)

Ultrasound guided intra-
articular injection of 3rd
proximal inter-phalangeal
joint of hand

92

3.26(A &B)

Aspiration of ganglion
cyst causing ulnar nerve
palsy

92

3.27

Diagram of needle
insertion in trigger finger

94

3.28

US of steroid injection in
trigger finger

94




List of Figures

3.29 Sharp distal ends of 97
diverse types of biopsy
needles
3.30(left & right) |Biopsy of Sarcomaina | 98
66-yearold man
3.31(A, B&C) Biopsy of epitrochlear 100
lymphadenopathy
3.32(a, b &c) | Aspiration of 103
Subcutaneous abscess at
the elbow
3.33(left & right) Aspiration of haematoma | 105
3.34 US of aspiration of 106
haematoma
3.35 Administration of local 108
anesthesia for FB removal
3.36 Tip of scalpel reaching 109
FB
3.37 Forceps arms reaching FB | 109




I. Introduction.

Introduction

Bed side procedures involving the musculoskeletal system have
traditionally been performed by highly trained specialists. Due to
reliance on a select group of practitioners, many procedures may be
delayed despite their often urgent nature. As a result, a need arose for
more portable and accessible means to allow performance of emergent
musculoskeletal procedures by adequately trained emergency
personnel. The emergence of ultrasound-assisted bed side techniques
and increased availability of portable sonography provided such an

opportunity in select clinical scenarios (Royall et al., 2011).

Since its inception, the role of ultrasound in musculoskeletal
interventions has expanded immensely. This is due to several factors
including technological advancements, lack of ionizing radiation, and
improved accuracy and efficacy over blind techniques which rely on

anatomic landmarks (Sabeti-Aschraf et al., 2011).

Ultrasound affords the ability to diagnose pathology, dynamically
examine the region of interest, and guide needles in real time avoiding
vital non-targeted structures. The  widespread use is not only
secondary to ultrasound being safe, effective, and accurate, but also a
reflection of a growing patient population presenting with common

musculoskeletal injuries involving muscle, tendon, and ligaments often



