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Date: 01/06/2022
Session: Department of Orthopaedics and Traumatology

1. Computer-aided orthopaedic surgery
a. Lecturer introduced the uses of real-time scanning (surgical navigation) during surgery to increase accuracy for implantation
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2. Computer-aided surgical modelling service
a. Lecturer introduced the uses of 3D printing in medicine as best-fit replacements and implantations for bone structures
‘ Maxillofacial Surgery |
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* Patient specific instrument =)

Paediatrics Application
Limb Deformity Correction
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3. DXA/HR-pQCT
a. Lecturer introduced the use of bone densitometry to analyse osteoporosis and fracture risks



Clinical Bone Densitometry Spine and Hip HR-pQCT Images micro Finite Element Analysis (UFEA)

* DXA (Dual energy X-ray Absorptiometry) * Computational simulation technique
o in i — Investigate the mechanical properties of bone
* For HR-pQCT (XtremeCT)

— Using SCANCO FE-solver in Image Processing Language (IPL)
software

— Validated by in vitro studies .

— FE Parameters: / ’,“
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4. MicroCT / VivaCT, digital x-ray for small animals

— Assessing bone mineral density
— Diagnosis for osteoporosis (by WHO)

* HR-pQCT (High resolution peripheral QCT)
— Assessing bone microarchitecture (in vivo)

— Monitor the changes in volumetric BMD, trabecular
microarchitecture

a. Lecturer introduced the use of MicroCT to produce a fine detailed 3D model of bone for bone micro-architecture evaluation
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5. Vibration platform

a. Lecturer introduced the use of vibration platform to combat bone density loss for bedridden patients as well as some insights into
the product design process and relevant considerations
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Date: 01/06/2022
Session: Department of Medicine and Therapeutics - Division of Endocrinology & Diabetes

1. Principles of endocrine disorders and common endocrine conditions

a. Lecturer helped us revise some important concepts of the hormonal system
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2. Glucose homeostasis, hyperglycaemia, diabetes and complications, care
a. Lecturer outlined the clinical procedures to the diagnosis for diabetes and precautions necessary to prevent mis-diagnosis

Clinical approaches Pulsatile secretion and dynamic
PP v LC-MS/MS measurement of Testosterone
tests
Careful history taking
Fullphysical examination + Hormones often secrete
| penvious wel in a pulsatile manner Benefits
investigations . - ¢ ===+ High orlow levels may . | )
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3. Examples of technology facilitating endocrine care
a. Lecturer introduced different types of treatment for neuroendocrine tumour
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4. Examples of technology facilitating diabetes care

a. Lecturer explained the diabete types and their development as well as the suitability of different treatment approachs

Path is of Hypergly ia in Type 2 DM " . 2 s
. ! P Evolution of insulin delivery Natural History of Diabetic Retinopathy

e Diabetic Retinopathy
A revolution for Diabetes injection
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Date: 01/06/2022

Session: Department of Medicine and Therapeutics - Division of Rheumatology

1. Rheumatological diseases and osteoporosis

a. Leceturer introduced a few cases of rheumatological patients and their treatments

Case presentation Il =

Gout (’ﬁ,ﬂ) « 20 years old, Claudia, a year 3 University student, good past health
« Complains of muiltiple small hand joints pain and swelling

results in of urate crystals * Also noted facial rash, photosensitivity, foamy urine

. P ak age of onset: 40-50 years old (males) and >60 years old (female)
+ Abrupt onset, monoarticular, occur during the night or early morning when the
joint is coolest Q
+ Painful, warm, red and swollen joints
* Risk factors: Obesity, Alcohol, bleeding, exercise, drugs, high purine diet, . e
fructose drink ingestion, renal impairment, dehydration —
~
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2. SpA
a. Lecturer described the use of MRI to detect early stages of SpA

Spondyloarthritides (SpA) X-Ray Radiograph Magnetic Resonance Imaging (&m#\‘%)-
. “ * MRI images are a map of proton energy within tissue of the body
Non-radiographic c { d x = Produces repeating sequences of radiofrequency pulses to 'excite’ protons in
Axial SpA Arthrits A Noemelox fuily Early the body
Axial Spondyloarthritis y As protons in the body 'relax’ they give off radiofrequency 'signal’ which is
Radiographic detected by the scanner and transformed into an image
Axial SpA o b | TS
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3. Bone anatomy and bone density assessment

a. Lecturer discussed the most common injuries and causes for osteoporosis as well as presenting some treatment options
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4. HR-pQCT

a. Lecturer discussed the advantages of HR-pQCT imaging over traditional technology as well as how it facilitates bone treatment
diagnosis

HR-pQCT

“High-resolution peripheral quantitative computer tomography"
Detection of bone changes typically achieved by conventional XR
HR-pQCT: a novel 3-dimensional imaging technique for detailed bone.
microstructure analysis

higher sensitivity in detecting bone erosions compared with other imaging
modalities and regarded as the gold-standard investigation tool

capable of offering high-throughput, low radiation and high isotropic
resolution (61 ym) imaging of the peripheral sites

BMD and body composition in a piece bone by DXA

Ragon ot arest (800 | Decates

Total weight (g) (A+8) 10.841

BMC (g) (A) 0.202

BMD (mg/cm2) 71.662
3

Soft weight (g) (B} 10.638

Lean weight (g) 4.807

Fat weight (g) 5.831

DXA weight (g) = BMC + Lean + Fat

Erosion healing

Repair of bone erasions in rheumatoid arthriis treated
with fumour necrosis factor inhibitors is based on
bone appasition at the base of the erosian

DXA Results Summary:
- T &R e
Ll B 81 0669 04
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4 1724 1526 08% 0.1
Total 6058 4867 0803 02

ol D CV 1P
WHO Classification: Osteopenia
sed

Fracture Risk: Increas

Erosion healing

Comparison of the effects of toclizumab

‘monatherapy and adalimumab in combination with

methatrexate on bone ercsion repait in
rheumatoid arthritis

1.
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. Proteomics: Protein

. Bioinformatics: Math models

NextGen Sequecing NGS:
gene-gene region
interactions N

structure

and tools to deduce these
relationship.

. Biotechnologist: Application

Identification and Quantification of new
bone formation




Date: 02/06/2022

Session: CU Medical Centre Training

1. Live ACL reconstruction surgery

a. We had the opportunity to watch a live ACL reconstruction surgery done by the doctor. It was a minimally invasive surgical
operation. The doctor first made three small incisions; he then extracted two tendons from the hamstrings and stitched them together
to form a graft ligament. Two holes were then drilled into the femur and tibia, where the graft ligament was threaded through.
Screws and a metallic button cap were used to secure the graft. He also did the mobility test before and after the graft installation,
and we were able to see that the movement of the knee was successfully restrained after the graft was in place.

2. Pathology

a. We have toured the pathology department, where analysts performed tests on samples using various automated machines, including
centrifuges, blood cell counters, coagulation testers, and antigen testers. We were also introduced to complementary machines such
as freezers and the monitory system that ensures appropriate lab conditions.

3. Radiology

a. We were briefly introduced to the capabilities of the Magnetic Resonance Linear Accelerator as well as to the control room. We
were also briefed on the safety precautions necessary when approaching the machine.

4. Pharmacy

a. We were introduced to machines that sort, combine, and package different medications into a single uni-pill to allow patients to
take their medication without mixups easily.

5. Surgery
a. We were introduced to the vital support machine used in surgery ventilations as well as its failsafes.
6. Sports Medicine and Rehabilitation

a. We briefly toured the exercise room for patients, where they can use a variety of machines and tools to aid their rehabilitation.



Date: 06/06/2022

Session: Department of Medicine and Therapeutics - Division of Nephrology

1. Haemodialysis

a. Lecturer introduced the complementary facilities and machines necessary for haemodialysis

Haemodia IySiS Mach ines Conventional HD Machine Portable HD Machine
Water Treatment System = . 2

T a—

b.
2. Peritoneal dialysis

a. Lecturer briefly introduced different designs for peritoneal dialysis

; i Fresenius CAPD systems i i
Types of peritoneal dialysis Baxter CAPD systems iu ¢ syst Evolution of APD Machines
Ultrabag i §- % % StaySafe - Balance system A % ¥
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* Types of PD fluid:
- ccPp 7 2 e Mot
8 K *+ Dianeal: 1.5%, 2.5% & 4.25% dextrose Glucose concentrations: ~
« NIPD ) * Extraneal: 7.5% icodextrin i
b - TPD * Nutrineal: 1.1% amino acid

3. Body composition measurement, Pulse velocity measurement

a. Lecturer briefly introcued these measurement metrics
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Date: 06/06/2022

Session: Department of Medicine and Therapeutics - Division of Clinical Pharmacology

1. Diabetes

a. Lecturer briefly introduced the definition of diabetes

Glucose sensing and insulin release Optimal internal environment
Glucose and fat (FFA) as energy substrates Loss of pulsation in insulin sacration in type 2 diabetes O niGle ah oA ndinintin kinction
Pact breaktast scpanso - =
* Insulin has multiple actions = o G i
— Only hormone that can lower blaod glucose ‘;.-71 J\’P\‘M\"F\h‘[\j\"‘ Cumerul (@ ® @ M
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« Use of fat (fatty acids) as alternative fuel generates ketones, an

~ Promotes glucose entry to the cells for consumption s Sl
Glycemic burden
and varlabllity
acid, which is health-damaging

- Stimulates iyeogen (in liver and muscle) and fat
~ Suppre: breakdown of fat
1\
f f ! I
* Lack of carbohydrate intake (e.g. starving) or excessive fat K I "
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2. Continuous glucose monitoring and insulin infusion system

a. Lecturer briefly introcued the types of CGM systems and discussed the design challenges, as well as the types of insulin pumps
and their advantages and trade-offs



Continuous glucose monitors (CGM)
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Date: 07/06/2022
Session: Electrical and Mechanical Services Department

1. Medical hazards and safety precautions
a. Lecturer outlined the steps for wearing and removing PPE

2\ 3 T I
Donning of Full Set Personal Protective o o | . |
Equipment (PPE) .. - |
> . =

6) Wear gloves of appropriate size. They should completely
cover the cuffs of the gown,
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b.

2. Electrical safety tester
a. Lecturer introduced the different classes and categorles of protective equipment and to what extent they are rated to protect
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3. Infusion pump and tester
a. Lecturer outlined the uses of infusions pumps and ways to test and calibrate their functionality

patient-controlled analgesia(PCA) Pump

IV SET

Smiths Medical CADD Solis




4. Uninterruptible power supply

a. Lecturer introduced how UPS can help protect sensitive equipment from damage due to irregular supply voltage, as well as the
capabilities of different types of UPS

Type of UPS
1. Off-line UPS
2. Line-Interactive UPS
3. On-line UPS

5. Haemodialysis unit

a. Lecturer introduced the considerations for blood vessel choice and the rationale for haemodialysis

L SIMPLY LAYOUT OF FLUID CIRCUIT
Access for Hemodialysis

Access for Hemodialysis = Dialyzer

* DIALYZER #EH723(ARTIFICIAL KIDNEY)

Blood -

Central Venous

.. Catheter (CVC)

flexible tube

Arteriovenous Fistula




Date: 08/06/2022

Session: Department of Medicine and Therapeutics — Division of Cardiology

1. Development and advances in percutaneous coronary intervention
a. Lecturer outlined how angioplasties are done and discussed the design challenges for stents

1980s: 15t Bare Metal Stents Developed Ideal Stent Features

Balloon Angioplasty To Treat & Prevent Acute Closure

e et
Cook GR Il

b 584 e RS — £ J8J Palmaz-Schatz

2" Gen Drug Eluting Stents

Drug Polymer

2. Peripheral, venous and structural interventions

a. Lecturer discussed imaging techniques used to assess stent performance as well as introduced numerous operation techniques



Intravascular Ultrasound

Septal Defect Closure
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Left Ventricular Assist Device




Date: 08/06/2022

Session: Department of Imaging and Interventional Radiology

1. Physics of MR Imaging

a. Lecturer briefly discussed the rationale for MR imaging

2. Components of an MRI scanner, procedures for performing an MRI scan

a. Lecturer went through each component of an MRI scanner

Main Magnet Gradient Coils RF coils

* R transmit coils: produce a time-varying excitation field

3. Principle of reading MRI images

a. Lecturer breifly outlined the image acquisition from raw MRI data and discussed how the imaging can be tweaked to highlight
different tissues



Image Noise and SNR Contrast

Low Sign: ise Ratio High Signal-to-Noise Ratio T1 contrast T2 contrast

+ Contrast is the difference in appearance of different tissues in an image.

b ( X-ray contrast is based on transmission

4. Concept of Interventional radiology
a. Lecturer discussed the use of real-time imaging to guide catheters

Interventional Radiology
(Imaging Guided Therapy)

V9 Monitoring the spread of local anesthetics.



Date: 08/06/2022

Session: Department of Srugery

1. Cancer and bioinformatics

a. Lecturer introduced what bioinformatics is and its sub-fields, as well as how it aids in new researches and discoveries

Fields of Bioinformatics Computational

formatics
+ Network and systems biglogy
+ High-throughput image analysis
+ Literature analysis/Text mining
+ Databases
+ Software and tools

b. | EEITTC. y '

understanding of life

brings order into our

“Computers do not just scale up the old
biology, they bring with them completely
new tools and questions, like statistics,
simulation, and data management, that
completely re-shaped the way biological
research is being done.”

- Hallam Stevens in Life Out of Sequence

]

Our
Research

c. Lecturer outlined the efforts and time neceesary for drug research, as well as outlined the common procedures taken for cancer

gene reserach

Our main focus: DNA, RNA and Protein

What is basic research in cancer?
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Evaluation of cell proliferation in vivo

Evaluation of the effect of inhibitor in vivo
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2. Medical robot

a. Lecturer introduced the challenges of endoscopic robots and the robotic designs and machine learning that can tackle them

Problem statement Kinematic modelling Background and literature review OBB-based instruments detection method
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c. Lecturer discussed the current accuracy requirement for colonoscopy and designs that can ease and automate the procedure

Conventional Colonoscopy Proposed solution Small-scale prototype for proof-of-concept Functionality evaluation

+ Colonoscopy
~ Gold standard for colon inspection and
treatment

+ Electromagnetically Actuated Soft-Tethered (EAST) Colonoscope System
- Mo em

- Loc

+ Objectives

d. Wi Qe A
Control evaluation Polyp Detection & Diagnosis

Automatic trajectory following control Manual control in a transparent colon mock-up




e.

Lecturer introduced a brain biopsy robotic system and its advantages over traditional brain biopsy, as well as their design iteration

process

Clinical background | FEIITURSS PR

Management

—

/'Brair\ and other nervous system cancers: 10th leading cause of death.
10U5.,23,890 and 18020 adul in 2020,
= 10 Hong Kong, there were 257 new cases and 124 deaths in 2018

—

Procedures in brain biopsy (Fine needle aspiration biopsy):

* Brain biopsy: gold standard to diagnose the type and grade of Canivoha Insertion

brain tumors - open and stereotactic.

Vacuum generation

Side-cutting et

Cannuta retraction

Cannula rotation (cinical requirement)
The sampling window migh be oriented to anather side
(e.9..3 o'clock, 6 o'cock, 3 oidlock, 12 o'ciosk)

3"1‘

Stereatactic surgery

Performance validations

Exvivo experiment
+ Overallworkfiow with the system;
a. navigation
b cannuis insertion
€. vocuum pressure generation
. sido-cutting,
e sample acquisition
£ reinstallaton
L side window arientation planning
. ropeat step 3 ane 4 unta finish

+ Feasibilty of the system is verlfied.

= Constrained cannula

= Constrained cannula

-

A novel brain biopsy cannula with a 0.4-mm ID tissue blacker is proposed

* Proposed cannula:
- within the range of -20 KP4 and 70 ¥Pa, the average yield fall in the
adequate range:
~the average sample weigntis 12,14 m,

Advantage:
- Guarantee adequate yield
= - Awoid tissue excess and haemorrhage
Y - Enhance surgical safety

— )



Date: 10/06/2022

Session: Department of Chemical Pathology

1. Principles of genomic analysis platforms

a. Lecturer discussed the rationale for genomic analysis
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2. Chemical Pathology
a. Lecturer outlined the commone procedures done by chemical pathology department
lon-selective electrode Specirophotometry Mass Spectrometry Work Flow in Reception
Mass Spectrometer Overview Collection of patient samples
Definition: measurement of the transmission properties * = § Soﬂlmo;ﬂmws
of a material as a function of light at selected \
: Registration
ed method of quantitative and qualitative i 3
analysis in chemical laboratory | Temporary storage in Reception ={  Aliquoting of samples |
Depends on the light-absorbing properties of the : )
substance or a derivative of the substance being = oTrans i nlmnu-paNnm(mdmlmm-Q:i-]
[Storage of mother samples & master
i ey et
Disposal of samples




A blood test report Importance of accurate

Liver/Renal Function Test results
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3. Rapid response laboratories

a. Lecturer described what the stations of a rapid response laboratory do respectively

Tour to PWH Rapid Response
Laboratory-Sample Transport
b — i

—

Tour to PWH Rapid Response Laboratory
Preanalytical Specimen Processing

Perform first verification Scan label(s) on job shest
Scan patient's wristband 20 barcode in sequence (if more than one)

When tinish scanning all
label(z). press [Enter]

®

Blood specimen collection in various type of
collection bottle

Tour to PWH Rapid Response
Laboratory - Preanalytical Specimen
Processing

Tour or Rapid Response Laboratory-
Collection of Patient Samples

stem (WPA)

- R 2

. sample Storage and Retrieval
Unit (p501)

Samples from wards, out-patient clinic
\ and other hospitals pending for
}; preanalytical specimen processing

Serum separator gel tubes (orange cap) selected
for automatic aliquot

4. Mass spectrometry
a. Lecturer outlined how mass spectrometry can be used to identify tissues and chemicals in a sample



dical Mass Sp y Procedures | Principle of HPLC
Chemical Pathology, PWH
3 major sections.
- Routine Service : 6 LC-MS/MS S [_]
- Toxicology and Protein :2 LC-TOFMS —
- Pharmacokinetic laboratory : 3 % — I
2LC-MS/MS PREETY Sams was Column
374 s ote [ - (stationary phase)
— Pump
(mobile phase) %
Liquis-Liquid Extraction ﬁ
campes
wim mesned by




Date: 10/06/2022

Session: Department of Medicine and Therapeutics — Division of Gastroenterology & Hepatology

1. Endoscopy room

a. Lecturer introduced the layout and facilities of an endoscopy room

Endoscopy Room Setup & Endoscopy Room Setup &
Equipment Equipment

[~ Wideo Monitor |

Room for OGD, colonoscopy
Fluoroscopy room for ERCP,
luminal stenting

2. Oesophago-gastro-endoscopy

a. Lecturer introduced the uses of OGE as well as different types of Gl bleeding and their treatments

Esophagus Duodenum

Indications for OGD Upper Gl Bleeding

+ Dyspepsia + Gl bleed (diagnostic » Upper Gl bleeding (UGIB) is one of the
« Epigastric pain +/- therapeutic) most common causes of hospitalization

+ Dysphagia * Screening & » About 1000 pts attend PWH AED per year
surveillance of

s Anemié esophageal varices . Gastrpduodenal peptic ulcers account for
+ Screening for (+/- treatment) majority of the UGIB cases

malignancy
* PEG placement
» Foreign body removal

« Stricture dilation or « Elderly pts are at increased risk

SEMhE « Mortality associated with peptic ulcer
« Targeted biopsies of bleeding remains high at 5 to 10%

T "
Ef’, Stomach Major papilla -’gj upper Gl tract ¥j4
b . i aniiien . ima Gralnek et al. NEJM 2008




Bleeding stigmata: Forrest classification

Visible vessel
(lla)

Clean base (Il

Endoscopic injection of epinephrine
for ulcer hemostasis

Endoscopic Hemostasis

» Thermal energy / Electrocautery
— Heater probes, Electrocautery probes

Injection + heater probe for DU with
visible vessel

Duodenal tlcer with
o~ iy N
* a.visiblg vessel:

— Mechanism: Coaptation - mechanical
pressure + heat/ electrical current to
coagulate vessel

Heater probe Bipolar probe

@ + 12:10000 adrenaline injection in 4
‘ quadrants
« Tamponade effect and
vasoconstriction with epinephrine

Image enhanced endoscopy +/-
Magnifying Endoscopy

White Light

Indigo Carmine

Dye —

5
3. Endoscopic Retrograde Cholangiopancreatography

a. Lecturer outlined how this technique can be used to stent blocked ducts or remove tumor tissues as well as introduced new robotic
systems

Duodenoscope

Biliary Sphincterotomy

« Cutting the biliary
sphincter:
- Stone extraction
— Stent deployment
— Access

Stenting

» Complications:
— Bleeding: 2 - 5%
— Perforation: 0.4 - 1%
— Pancreatitis: 1.9 - 6%

— Cholangioscopy

Verma et al. GIE 2007



SpyGlass Cholangioscopy
2nd generation - digital system

« Improvement: Digital system with much improved image
quality; system is easier to set up

SpyGlass DS + Spybite bx for CBD
stricture

4. Endoscopic ultrasound

a. Lecturer discussed how this technique can be used to provide how-resolution insights into the GI ducts to guide operations

Miniprobe

Curvilnear echoendoscope S . Diagnostic EUS +/- Fine " 4 Pancreatic mass: Large vs Small
Needle Aspiration / Biopsy

y 25 Large mass Small mass
= / - Indications « Often with overt « May or may not have
4 =~ / Choledocholithiasis - symptoms obwous»symptoms
‘}‘_ Ca siomach 2 e Deranged LFT A
S s [ == K P g %

Submucosal tumours of Gl

tract
Radial echoendoscope Forward view linear

R Pancreatic cystic lesions
echoendoscope : ) )
/ . Staging +/- tissue acquisition
y - X of tumours:
Jut ; Pancreatobiliary / liver
, h = Diated 1HD Gl tract
\ : Mediastinum
| Y i B4 Lymph nodes
b - - : ..

Case: EUS guided drainage of
pancreatic fluid collection

Case: EUSt.gquId?: drlalln::ge of Case: EUS guided drainage of
DALCIO S L COROCHON pancreatic fluid collection

A\c:esub?a uavaa ?)

ﬁ S Yes F»(h(‘l No

- i ELISRV P
4 Z \ 4 PYBD

smw
tract dilation with CRE balloon

EUS-RV: EUS Rendezvous ERCP
AG: EUS antegrade stentin

Iwashita et al. Clin J Gastroenterol 2014



Date: 11/06/2022

Session: Department of Anaesthesia and Intensive Care

1. Anaesthetic machine

a. Lecturer introduced the basic functionalities of anaesthetic machines

b.
2. Monitors

a. Lecturer introduced some vitality monitors as well as some scopes that can show airway obstructions

3. Ventilators

a. Lecturer introcued different types of ventilator masks and their capabilities, as well as an air warmer and humidifier



4. Accessories

a. Lecturer introduced the syringe pump, ultrasound machine, and simulator dummy

=
|

W .







