Basic science in laparoscopic surgery
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Pneumoperitoneum &1 “ig?jﬂiumiﬁﬂ laparoscopic surgery Huns create working space

Patient positioning d@1Agiilasaindaugiinlunisldiniaiie

Laparoscopic instrumentation

Access into the abdomen

Pneumoperitoneum

i pressure luildgaiuly dUaganunsausu physiology veesanels 1Wunneiinslavilinin increased

intraabdominal pressure

Mechanical effect (primarily) > upward displacement of diaphragm

T Intrathoracic pressure

| Diaphragmatic motion

l Lung volume > l vital capacity, l compliance

1 Airway pressure 2> 1 peak, T mean airway pressure
1 Work of Breathing

Metabolic effect

CO, absorption - lead to hypercarbia and acidosis

In healthy pt: correct by ventilation and body buffering system

In COPD: limit Tun1s9u CO, pan > CO, retention > hypercarbia

Expired CO, or ETCO, level Jalurmuzinisin ousuonin CO, Usuanilus masiinisiany blood gas

Wuszezs

Hypercarbia luauld#d limit lung capacity ex. COPD

Moderate increase (PaCO, 15-30 mmHg) : ixﬁ'ﬂﬁ?’]ﬂ%gﬂﬂﬁma SVR, CVP, HR, BP = try to keep

normal Cardiac output

Marked increase (PaCO, > 30 mmHeg) : 1inigynn cardiodepressive predominate, cardiovascular

collapse, severe acidosis, fatal dysrhythmia
uilalasnsifisl minute ventilation (20-30%)
Lowering IAP to 10-12 mmHg

Alternative gas - helium

Gasless laparoscopy
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Convert to open surgery
Cardiovascular change
Initially: dleld pressure IUlugesisadonlu splanchnic system anas > preload (venous return) T
Hudresverdug Jemseosaiiia pressure lugosios = Increase MAP
Later: arterial resistance T 2 R l,aowp? - Compensate with HR 1
Net effect = no change in CO
Intraabdominal pressure (IAP)
Afivaenste = 12-15 mmHg Wumildluniseinge
>20 mmHg : IVC is compressed —> venous return l

>40 mmHg : venous return drops precipitously

Patient positioning

Head down (trendelenburg position) l4lun1suisn lower abdomen 3o pelvis
1 Central blood volume and pressure
1 Cardiac output
T Chest wall resistance, dead space
Head up > airway %aéﬁu
l Venous return, cardiac output
1 Femoral venous pressure
1 Risk of DVT or PE
Arrhythmia
Vagovagal reflex tiadu inhibition signal nduluvilsiiie bradycardia, asystole wmswaztiy Yasld gas
FJautedrdguin
Raise PaCO, > ﬂizf?ju sympathetic response &4 catecholamine 88Ny 1fin tachycardia,
vasoconstriction, arrhythmia
Embolism
Renal blood flow
| Renal blood flow and GFR
T Renal vascular resistance, reduction in glomerular filtration gradient and decrease in CO
| Urine output and insensible fluid losses
CO, emboli lonaiintiasuin
Presenting signs: hypotension, jugular v distension, tachycardia, mill wheel murmur
Early (<0.5 ml/kg of emboli) - Hypoxemia, high increasing PaCO,
- High APaCO, - ETCO, (il dead space AnTu)
Late (>2ml/kg of emboli) - Increase CV
- Hypotension, arrhythmia

- Cardiac arrest
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- Treatment - Evacuate pneumoperitoneum
- Lt lateral decubitus, head down position

- Introduce central venous catheter

Laparoscopic equipment
- Laparoscopes
- Video tower
- Gas supply
- Suction device

- Equipment table

® Laparoscopes - Rigid d@uluig)

- Flexible Ansafiasuspmodls liluluiiuausls
- Deliver light from light source
- Conduct image to eyepiece

- Yanedu lens § 0, 30, 45 a3 wosyusnas Tdlunuas

® Gas supply

- Gas - CO2: WY, Inexpensive, linsliinnisszidna
N0
- Helium

® |nsufflator

- Control the flow of gas from the cylinder to the abdomen

- High flow insufflator can deliver 10 or more liters of gas per minute and rate can adjust from low
to high

® (Control panel

s €, NEBULAEI°
General Laparoscopic B+

(Acm ssure 0 Ackual flow 0 P,  GAS WARMNG
N e —————
sure Set
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® Video monitor
- Format = 4:3, 16:9
- Resolution = 480 (normal or standard resolution), 720, 1080 (full hd)
Full hd - 16:9 ratio for natural vision
- 16:9 provides lateral extension of field of vision
- Great color brilliance
- 1920 x 1080 offers 7 times the sd resolution at 480 lines

- Clear differentiation of tisse structures

Pressure Flow Cause
Low High Leak
Low Low Empty
High Low Relaxation/ occlusion
High High Multi factorial

Patient positioning
- Supine @wan
- Lateral decubitus
- Lithotomy
® Supine
- Arms out NUYUBBN
Talunswn upper abdomen, incisional hernia
- Tucking arms iuuau
W16 Pelvis and lower abdomen
- Trendelenburg
- Reverse tendelenburg &nvgs

H1 Upper abdomen #1l# small bowel, transverse colon ANAIAN

DVT prevention

- TupuniivseiAvselinaudes ex Obesity 81319 heparin %38 mechanical compression

£

- EdAuINn 2 Talug Aasil DVT prevention
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Primary access

®  Open udld hasson trocar letily

o7 [UaTlagdu Aogquiuiiag structure = injury AN
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® Direct vision HUNABY NABIHIUAT trocar WU

¥

Fof W1de Tdenaiunn Wil structure wiasduRIUNAD
Yafin deiilona injury U1
® \eress needle: Spring loaded needle

Y a a

Jof i spring agnsaUany LI resistance canula Tislurgnaliun LweyauAy oLl

neauly

v
o

waldiivzeniu udadiuauluey space 7ilifl resistance uda test Ao laundlunugidy ginih

Huazangde nturseld flow lUadn flow suasandisly udareeld trocar

Foids Tonalin injury 11nA17 direct

Luser lock
inket

i |
Sharp needle
Spring Blunt ceniral
housing = s tip trocar
Hole for insufflation
od P
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Current laparoscopic surgery
Uaguu Tudesvioshlaifiounneg Yasasdeuaslaunasgiuieiv open technique
- LC, CBD exploration, hepatectomy
- Anti-reflux surgery, achalasia, gastric surgery, hernia, peptic ulcer perforation, splenectomy,
adrenalectomy,
- Trauma

- Large bowel, small bowel, appendectomy

Surgical endoscopy

Endoscopic system: Monitor, Processor, Light source

Principle of flexible endoscopy

® Handle

- Fiberscope wuuli deseranluniuiisazifiunim




Outline
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Videoscope wuulaguiu nmeeaniiae monitor

Types of flexible endoscopes
Components of flexible endoscopes
Function of each part of endoscopes
Handling of endoscopes

Documentation of endoscopic findings

Types of endoscopes

Fiberoptic endoscopes: bundle of small fiberoptic fibers
Videoendoscopes: Light:  fiberoptic bundles

Image: charge-coupled device (CCD) chip camera #3uUsnn

Components
Supply plug
Umbilical cord
Control head
Insertion tube

Bending section Uanguad scope
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Light sources - Xenon arc Qﬂvm'aa

- Halogen-filled tungsten filament (150w) lamp
Control head - Suction, inflation

- Big knob: move up down

- Small knob: move left right

- Range of motion big knob > small knob

Insertion tube - Suction, air and water channel
- Waterjet channel
- Controlling wires @ wire filsilginszualvii wildlunis move scope
- Electrical wires
- Fiberoptic bundles
Bending section and tip - Angulation system
- Distal tip
mvﬂiﬂﬂa small and big knob
Grip - Two-finger grip
- Three-finger grip
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® [Endoscopic movements
1. Angulation

2. Pushing and pulling
3. Rotation

4. Bowing and looping
® Accessory devices
1. Diagnostic devices
2. Therapeutic devices

- Working channel vanagsldx1u working channel aaninfigilaiivanendas

Working
channel

Light source

Camera

Irrigation
channel

.

Diagnostic devices
- Biopsy and cytology devices
- Biopsy forceps
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- Cytology brushes Tdnseilanu area waue wu stricture Mudssldiinludnslundiyaen cell sanun

fFIUY slide

- Aspiration needles @151’17?4 solid wag liquid

Therapeutic devices
- Snare polypectomy
- Retrieval devices: tripod, pentapod, basket
- Dilatation devices: balloon

- Hemostatic device

® Snare polypectomy
- Wire loop housed

- Sheath

- Handle control

- Electrical connector
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® Retrieval devices
- Small polyp (<6mm): hot or cold biopsy, suction retrieval
- Large polyp (>6mm): snare
- Multipronged grasping forceps (tripod or pentapod), basket, net
/ \
-

® Dilatation devices




Minimal-Invasive Surgery and Laser 12

® Hemostatic device

Endoscopic clips

® |njection needles

Heater probe

Detachable loop snares 14U polyp 7l stalk ?Ju'mlmy'ﬁ clip laiaunsandeslanun

® Argon plasma coagulator (APC)

Over tube T9lunsaliisiasld scope WoanvaegAs



Surgical endoscopic procedures

EMR & ESD
Colonic stenting
ERCP

EUS

Single balloon enteroscopy

Endoscopic mucosal resection (EMR)
Purpose - Diagnostic aim
- Therapeutic aim

Indication - Lesion limited to mucosa

- No lymph node metastasis (early cancer)

Technique - With suction

- Without suction

Colonic stenting

Role - Complete colonic obstruction
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- Convert from emergency to elective operation

Indication

Malignant :  Palliative (advanced cancer with obstruction)
Preoperative decompression "bridge to surgery"
Closure of fistula §ialsifierlu standard

Benign : Benign stricture laifierlu standard

Contraindication
Free perforation

Insertion technique

Non-TTS placement 14 stent aane1u guide wire TU Lo1nasseanmou
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TTS (through the scope) stent placement aaanu working channel l¢iae
Colonoscopic technique

Single-handed one-person

Two-handed one-person

Two-person

ERCP

Duodenoscope LU side view scope

Indication

Choledocholithiasis

Malignant and benign biliary stricture

Sphincter of oddi dysfunction

Stent

Plastic

Metallic stent: expandable wiadu Non-covered fu covered (Hoarfu tumor ingrowth 14131lel we
fflona displacement 11nn7)

Complication

Bleeding

- %A1 sphincterotomy, within 3-5 days

- Mx: Rescope fhummﬁqﬂl@ﬁw endoscopic treatment

Perforation

infection (cholangitis)

Pancreatitis Linlives (<1%) uaillenalu severe pancreatitis 1@

vlu pregnancy 161 wiigosdl indication AiaLau (most common = choledocholithiasis)

7ludn as least BW 10 kg



