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Anatomy Anatomic variations

Anatomy
Usually y T b 8 ] 2305 5 1.Bilateral lobes with
- . L s n{ :"T' .‘;_: 20 G isthmus
Location: r — | Left & right lateral
) anterior neck 3 y lobes and the thin =04 2 Bilateral lobes with
The Thyroid Gland (superfcial structure) 3\ isthmus S isthmus and
CY (9 () (A9 premialine
Transducer: The superior border RERS BN GRS e 3 Bilatoral lob
linear begins at wihout st
Dr. CHAO WAI [ENG (7-15MHz) approximately the
Position: {hyreld cartlage. e 4.Bilateral lobes with
. !
supine \ The lobes over the &%{f&lﬁzﬁhﬁi
Hyperextending the second and third -
neck cartilaginous rings of 5.Unilateral lobe

the trachea.

Normal Thyroid Normal Thyroid Normal Thyroid
Anatomy

AP +Ts AP +CC

Superior thyroid arteries
Inferior thyroid arteries

Thyroid ima artery

(variation) L
e ——— Nt Thyn Lot - ingtodes v of it nte
Diagnostic sonography of THYROID Physical composition :
Pathology of thyroid gland Thyroiditis and diffuse thyroid disease
* 1. Location
* 2.Size
* 3. Sonographic characteristics Thyroiditis and diffuse thyroid disease Multinodular Goiters
(1) Physical composition
K Cystic kSolid % Complex Thyroid benign lesions Graves disease
(2) Pathology composition Thyroid malignant lesions Thyroiditis
mass sk Thyroiditis Jkhaemorrhagic ¥ calcification
(3) Vascularity
K CDFI kPW
i i Graves disease
Multinodular Goiter Thyroiditis Thyroiditis

Thyroiditis

Grave’s disease
VS

Hashimoto’s
Thyroiditis

Simple cysts

Grave’s disease VS Hashimoto’s Thyroiditis Thyroiditis . . .
, - Thyroid benign lesions

Non-neoplastic conditions -
A. Simple cysts

B. Nodular hyperplasia
C. Foci of thyroiditis

Neoplasms
Adenomas (Follicular adenomas)
1. Colloid variant
2. Embryonal
3. Fetal
4. Hurthle cell variant
Teratoma
Others: dermoid cysts, lipomas, hemangiomas




Ultrasound-Guided Injection techniques Cervical spine--Anatomy Cervical spine--Anatomy

Ultrasound-Guided
Injection techniques

Short axial out of plane
Short axial in plane
Injection procedures for cervical pain Long axial out of plane
Injection procedures for lunbar pain Long axial in plane

Dr. CHAO WAI IENG

Cervical nerve root

Anstomy of the Cervical Vertebrae Injection procedures for cervical pain = Cervical nerve root

With patients lying in
the lateral decubitus
position, ultrasound
examination is
performed using a high-
resolution linear array
transducer.

Sonographic Anatomy at evelthe C6,
Right side

Cervical nerve root Cervical nerve root Cervical nerve root

Sonographic Anatomy at the C5 Level,
side

Sonographic Anatomy atthe Ca Level,
Side

fthe C2[bifd); 53 spinous process of the C3.

Lumbar Spine

cervical facet joint

Prabe placement (blue ba) at facet onts. Probe placemen (o

) 3¢ C2-C3 and C3-C4, 2-2yg3pophysial joints.

1AP-nfriorartiular process; SAP-superor articuar rocess; I nteraticular space. et 1 oAb ert L et o1 5, 14, medial branch o i

a4, medis banch o C&

Lumbar Spine Lumbar Spine—Transverse view Lumbar Spine—Sagittal view Lumbar Spine—Sagittal view

Because the spine is located ata
depth, US imaging of the spine
typically requires the use of low-
frequency ultrasound (5 MHz) and
curved array transducers. Low-
frequency US provides good
penetration but unfortunately, it
lacks the spatial resolution at the
depth (5-7 cm)

Lumbar Spine—Transverse view Median sagittal view -- level of spinous processes Paramedian sagittal laminar view Paramedian oblique sagittal view -- level of lamina
= i (Showing interlaminar spaces)

&)

E5M, erector spinae muscle;

L4, lomina of L4 vertebra;
L5, lamino of L5 vertebra.




Knee and shoulde
anatomy

Distal femur

prominent
lateral ridge
prevents lateral
sliding of patella

/]

Lateral and medial condyles
-separated by a deep notch posteriorly
-fuse anterior into a trochlear surface for patella

End-on view of
distal right femur

Lateral Medial
condyle condyle

Menisci

End-on view of proximal right tibia

Medial meniscus

~C-shaped

-attached to the inter-articular area
of tibia

-less mobile than lateral, since it is
attached to the medial collateral,
therefore more prone to injury

medial

lateral

Lateral collateral ligament
-cord-like structure
-from lateral epicondyle to fibular head

Anterolateral view of right knee

Popliteus tendon

~arises from posterior
proximal tibia

-inserts by a cord-like
tendon on lateral femoral
condyle

-passes under lateral
collateral ligament

Posterior view of right knee

Learning outcomes Sources of illustrations

Agnur AMR (ed). 1991 Grant's Atlas of Anatomy. Williams & Wikkins, Baltimore.

Drake RL, Vog! W, Mitchell AWM. 2005 Gray's Anatomy for students. Churchil
Livingstone, Philadelnia

LastRJ. 1985 Anatomy. Regional and applied. English Language Book Society /
ChurchillLivingstone, Edinburgh

Putz R, PabstR. 2004 Sobotta Renli Jiepouxue Tupu. Peking University Press,

At the end of the talk, learners are expected to be
able to:

Knee

-list the main structures in the knee and shoulder

Peking.
Basmajian JV. 1975, Grant’ s Method of Anatomy. The Williams & Wilkins Company,
Baltimore.

-describe their anatomical relationships

Distal femur

Knee:
Bones and ligaments

End-on view of
distal right femur

i

-long, narrower,
and more curved
than the lateral
condyle

Anterior view of right knee, flexed

Proximal tibia Menisci Menisci
2 slightly concave articulating Menisci
-fibrocartilage
-white zone: inner 2/3, no blood
vessel
-red zone: outer 1/3, blood vessels,
can heal
-no nerve fibres
-mechanical functions:
increase contact surface
load distribution
spread synovial fluid

urfaces

-medial facet totally on top of tibia

-lateral facet curves back over
posterior margin of lateral tibial
condyle

End-on view of proximal right tibia

End-on view of proximal right tibia

End-on view of proximal right tibia

Lateral meniscus
-O-shaped

-attached to the inter-articular area
of tibia

-more mobile than lateral, since it is
not attached to the lateral
collateral (separated by the
popliteus tendon)

lateral

lateral

lateral

Cruciate ligaments

End-on view of proximal right tibia

A

End-on view of proximal right tibia

Posterior cruciate ligament
-attaches to the medial femoral condyle
-the only stabilizing structure when

Anterior cruciate ligament

-attaches to the lateral femoral condyle

-role is to prevent posterior displacement
of femur on tibia (but seldom occur) and
for proprioception

“ture role is in locking mechanism of the
knee

walking downhill

medial lateral

medial lateral

Anterior view of right knee, flexed

Medial collateral ligament
-a broad structure

~from medial epicondyle to medial tibial condyle
-can be tested but not felt

Arcuate popliteal ligament

Oblique popliteal ligament

-the edge of the capsule
where it was pierced by
the popliteus muscle

~arise from head of fibula, to gseess.

-an expansion from
semimembranosus tendon
-passes superiorly, laterally

fe— fe—
posterior capsule " -

& B
Medial view of right knee Posterior view of right knee

Posterior view of right knee

Bursae around the knee Bursae around the knee Bursae around the knee
-suprapatellar bursa

site of aspraton for knee efusion
-prepatellar bursa

swollen in housemaid's knee

-subcutaneous infrapatellar bursa

-anserine bursa
-deep infrapatellar bursa

Anterolateral view of right knee

Pes anserinus (goose's
foot)
Toscia

Sagittal section through right knee

[S
Medial view of right knee
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Anatomy-muscles

Biceps brachii 1

Origin
Long head - top of the glenoid fossa
Short head - coracoid processeé)
Insertion

Bicipital tuberosity of the radius

Four muscles which make up the rotator cuff (/5)
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SCANNING TECHNIQUE

Coraco-acromial ligament!3 /B8

oviavic-intermal/exter

SCANNING TECHNIQUE

Teres Minor/ il

g

Rotator Cuff Tears

Massive rotator cuf tear. The cuff i retracted under the acromion,
and the humeral head is high-riding.

A

Anatomy-muscles

Supraspinatus 1 -1

N
4 Origin

RS ‘i’ { Supraspinous fossa
Yar: 7 presp

( Insertion

Anatomy-muscles

Teres Major sl

scapula
Insertion

humerus

SCANNING TECHNIQUE

« Long head biceps tendon B —#AA 88
« Supraspinatus tendon S FALALEL

« Coraco-acromial ligament 12/E#%

* Acromio-clavicular joint(A-C joint) [E#{FER
« Subscapularis tendon @ -AALEE

« Infraspinatus tendon [T ALALE

* Teres Minor /)\EIAL

W SCANNING TECHNIQUE

Acromio-clavicular joint & Acromioclavicular ligament
BHMEREHE

Rotator Cuff Tears

Long-axis (A) and short-axis (B) scans of small full-thickness supraspinatus tear. The defect is

occupied by fluid (long arrows) and there is light herniation of peribursal fat (short
arrou i A) nto the defect

Rotator Cuff Tears

The effusion n the subdeltoid bursa(= 31 7 #) shows that the bursal
surface of supraspinatus is depressed (arrow).

Greater tuberosity of the humerus'

REme |

- L rigin

SN | /x lower 1/3 of the lateral border of the
SN |

<5

Intertubercular goove (betweenithe:
greater and lesser tubercles) of the

Anatomy-muscles Anatomy-muscles

Infraspinatus i 1
Subscapularis 5 1
Origin

Posterior surface of the scapula
(below the spine of the scapula)
Insertion

Greater tuberosity on the humefus

Origin
Anterior (costal) surface of the scapula
Insertion

Lesser tuberosity of the humerus

Anatomy-muscles SCANNING TECHNIQUE

Z "

<. Teres Minor il

¥ Origin

% Posterior surface of the scapula

(below the spine of the scapula)
Insertion
Greater tuberosity on the humerus

DYNAWICinte

SCANNING TECHNIQUE

Long head biceps tendonf Gl £

SCANNING TECHNIQUE

Subscapularis tendon
AT AL

SCANNING TECHNIQUE

Supraspinatus tendon(i Ll

SCANNING TECHNIQUE

Infraspinatus tendonii [ §jLEL#

[ g

Rotator Cuff Tears X Rotator Cuff Tears

small joint effusion (arrow) in a patient with a massive
Fotator cuff tear.

Long-axis scan of large ful-thickness supraspinatus tear. The tendon is
retracted (short arrow). Deltoid and fluid occupy the defect, and there is
considerable hyperostosis on the humeral head (Iong arrov).

g g g

Rotator Cuff Tears Rotator Cuff

Supraspinatus tendinosis: the arfow points to bursal thickening.
epression of the bursalsurface of the tendon, and heterogeneous
tendon texture

Joint sde partial tear between caliper marks,




Musculoskeletal Ultrasound : Knee

The American Association of Orthopaedic
Medicine (AAOM)
The American Association of Orthopaedic Medicine (AAOM)is a not-for-profit
organization, which provides information and educational programs on the
a is and i treatment of
musculoskeletal problems. The AAOM promotes Orthopaedic Medicine by
teaching doctors integrative diagnosis techniques and comprehensive,/

integrative nonsurgical treatment methods including proliferant injections
(prolotherapy), steroid injections, fluoroscopic spinal interventions,
osteopathic manual medicine, therapeutic exercise and interventions with
various pharmaceutical/ nutriceutical/ herbal/ homeopathic based treatments.

a The AAOM method of diagnosis/treatment s effective in providing gelief to
acute and chronic pain emanating from the Cervical Spine (neck], Thoratic
Spine (midback), Lumbar Spine/ Sacroiliac Region (low back), Uppet Liml
(shoulder-elbow, wrist-hand), and the Lower Limb (hip-knee-3nkié-foot):

FOOT ORTHOTIC THERAPY

————
The operator's left forearm contacts the patient’s right buttock
and introduces anterior and cephalad rotation o the pelvisy,
engaging the barrier at the L4 to LS level.

‘The operator introduces mobilizing thrust through the lef
forearm by a body drop in an anterior and cephalad direction

TAPING

e

Apair of orthotics was prescribed to patient
to aggressively correct the overpronation as
well as provide stable support for the
collapsing foot arch

Taping: Injury Protection Patella taping techniques
+ Used to prevent acute injuries

« Limits motion

« Secures special device

+ Brace
Splint 8 "
« Soft Cast X
Padding
- & =

the patella and taken mediallgtand
superiorly to rotate the patela-

Anatomy: Knee Joint

European Society of
MusculoSkeletal Radiclogy

MANUAL THERAPY

Taping

The application of adhesive tape around a
joint to provide a semi-rigid and
sometimes rigid splint

= Utilized in areas of

= Injury care
= Injury protection

INJECTION THERAPY

Ultrasound Equipment 82K

Musculoskeletal Ultrasound : Knee

Sonographic Technique: Knee

Transducers: 5 - 17 MHz linear

Focused examination
Complete assessment

Anterior

= - Posterior

Manipulation

+ Useful for loose bodies trapped inside the
knee joint

Overpronation of Feet
These problems include:
« Lateral patella

slocation or subluxation

- Patellofemoral pain syndrome

- lliotibial band syndrome

- Quadriceps and patellar tendinopathy

- Medial and patellofemoral compartmental
osteoarthritis

Taping: Injury Care

. Stabilization of compression bandages
utilized to control internal and external
bleeding

= Support for recent injuries in an effort to
prevent additional trauma

= Provide stabilization during rehabilitation

Trigger Point Injection

Appropriate transducer #R 8
el

el
~—

Linear transducers are more effective for visualizing superficial
structures such as nerves and tendons at higher frequencies.
a are better with deep
visualized with lower frequencies:

Musculoskeletal Ultrasound : Knee

Technique: anterior

+ Quadriceps tendon

+ Patellar tendon

+ Suprapatellar recess: joint effusion

+ Bursa:Prepatellar, superficial infrapatellar,

deep infrapatellar




Regenerative Injection Therapy
& PRP Injections

Chan, Wai Sin
President of The Macau
Orthopaedic Association

Chief Orthopaedic Surgeon of
CHCSJ, Health Bureau
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Why is it Important?
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Stem cells are the base cells of the body. The different tissues

form out of them — skin, muscles, bones, blood, nerve fibres,
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- 'C;D:;I:g:\

(A
C@ pmnewEn :
L

EMEEN LR SHBEJE.I

ez L

|

mEEE )"
¥
|
"

VI BT T » (2

TLh‘E 2 @m@@ a#
iﬂﬁf%e VJHFI'T ”:&fuzs E.H?Lfﬂﬁ

Lk
"Q&Ihﬂl%ﬂlh F %Iﬁlﬁﬁq—fMIHa‘x

mr.__: = = ,—

Why is it Important?

- Sports Injuries

linarity of Tissua Engineering

Scaﬁoldsil’ﬁ

. Varlous textures and

- Encourage cells to grow
- Allow nutrients to permeate
- Won’t harm the patient

BB 42?

T{L‘T
¥ '

Why is it Important?

- Birth Defects (genetic mutations)

## 5w %% (Stem Cell)

A cell that has the ability to continuously
divide and differentiate (develop) into
various other kind(s) of cells/tissues
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Basic principles of tissue engineering

Cells expansion
»

th Fact “
Growth Factors 2y, Cells isolation

Biomaterials
3-D Scaffold

7
.‘ In vivo implantation

Invitro culture

ble scaffolding materials
Synthetic polymer or natural material SK
« )

Fully differentiated cells

* From simple tissues and organs (skin, cartilage, urinary
bladders) to whole organs using stem cells
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