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INTRODUCTION

e Hrstirnroduced by Jacobaeus (inerng, 1910,

Sockhd n) as diagnostic procedureintwo
cases

d exudati ve (tubercuous) deurtis

*Accumul a ed experi ence o thoracoscopy wth

—Mali gnant PE (differenti a e bet ween 1° & 2°
tunours o chest wdl, geura, lung & med asti num

—Tubercd a PE

—Rheumati ¢ and nonspedfic parapneunonic
eff usons

—Empye mas (esp nort uber cul &)
—Pneumot hor ax (M sualia ng def ect 1 nid opath ¢ spont



INTRODUCTION

Subsequent 4 decades - Thoracoscopy used
worl ow de d nost exdusvdyfa lyss o
adhesions by thor acocautey ("Jacobaeus

(per ati on') —faalitat e pneunothorax as Rx d
B

Intiation of usefa evduation o d-pu
d seases

Hirope - MT came under scope o
respraay physi d ans

Concurrent use of ST (VATS) by thoradc
sur geons



MT vs VATS

MT VATS
Mal n Dx o B dsease |Rx
poched RBSia  |LA Sedation | GA
| rt ubati on No Yes (Doubl el uren)
Procedure Ste |SutédRoom OT
Ports d entry (3 nde Doude |Mutige (X3
Instrument s Non-d sposald e |D sposalde
| nvasi veness + ++
Saf gy ++ +
Cost + ++




Medical
Thoracoscopy




WHEN TO DO?



INDICATIONS

Heurd Hfuson of Uhknown Hi dogy

e >20-25% of PEremd n und agnosed even
aiter edens ve d agnostic wor k-up of PF

 Dx by cytd ogc examnati on - Met ast &ic
deurd invdvenent (60to80%)

 Dx by d osed need e Bx ~ 45% ( neop astic
1 NV)

o |ffacilities exst, MI' shou d be perfamed
(h gh sensitiityfor ndignancy and TB - ~
4%rema n und agnosed o trdyidopathc




INDICATIONS

Heurd Hfuson of Uhknown Hi dogy

e Intid Bvd uaion of PEnond agnostic (esp if
suspiaon d neopdastic d sease) - MT:
— Exporaion +parigd deurd Bx—=>Dx in90-100%
— S agng
— Comd eefludrenovd - Re-expands on pad enti d

« VATS ~ MT (mor einvas ve &expens Ve,
resuts aml a) —reserved for cases where
MT dfficut oI npossidee g severe

d europul nonary adhes ons (repeat ed
therapeuti cthor acenteses)



INDICATIONS

Tubercdar Reural Hfus on

« Dx by d osed need e Bx ~ 70% ( 30-90 %

e Use of M:

— M sualizaion o grayish- wite grandona (pari ¢d
& d aphragnaetic d esp cost overtelrd guter)

— Multigd e hops es from sdected stes (=HP Dx in
94- 98 %)

— TB cutures nore frequently positive (esp when
filri nproductionis sgnficant)
e Dx by MI' + Cuture + HPE - ~100% (>
d osed neede Bx + Qltue d PE



INDICATIONS

Tubercdar Reural Hfud on

e Areas wthlow prevdence d TB MI shou d
be done when need e Bx are —ve

e Areas wth hgh prevdence, MI na usually
reqd fa Dx since most cases Dx by need e
Bx (HPE + AFB stan& 0 Sfrom each of 3
Speci nens).

If Gitdogy &d osed neede Bx bah —ve,
proballity o Dx by MI' ~ 5 6%



INDICATIONS

Tubercdar Reural Hfus on

e |ndcaions —whenrequremen for:

- Lys s d adhes ons

- Large anounts o tissue bahfa Dx and
testing far drug res gance and suscepti ality

e ?Intid conpetedranage o PE during MI
= ged er sympt o maticimpr ovement ~ any

o her Mk drategy (ind use o serads)

e No studestoconmpare dfect d MT (early X

+ conpl ete dd nage) + A

wth A

done



INDICATIONS

Mesa hdioma

Dx by cytdogc exam—> <20% (4 —77 %)
Mf. cause o fdse-vecytdogy — Early MM

d osed neede Bx —sped nens sndel (93ze &
no) -2 inadequate fa dl

| mmunoh ssochem cal $ans & EMexam
needed fa defi ntive Dx

Adv of M:

1 Spedmens |lage &ful-thckness fromseverd
areas (noreqfa open @ BXx bylat a mn
tharaca omy) 2> Early Dx (accuracy by HPE upto
08% + Better HP d asgficaion +Mor e



INDICATIONS

Mesa hdioma

2

Ifinrapgdeurd CT o surgcad Rx nat under
consideraion - Dx + Heurodesis
3 mutaneoud y

Bengn asbest os-rd ated PE (Dx d exd uson):
H brohydine/ calafied, thck, pearlywnite g

d agues

H +pd Bx >demonstraion o asbestos fibres

nntati ons:
| nadequat e vi sudi zai on (ext ensive adhes ons)

Tunor gow hthrough thoracoscopcinas on
dtes Rad aionto aea suroundngtheindas on
Stes?

| nherent dffictlties i noat hol oa c i derkificaion =



INDICATIONS

Recurrent Reural Hfus on o Bengn Eidogy

e CCF, cad ac surgery, nephraic syndrome,
CT disarders

e Indcatedfa recurrent eff usions causing
sy mpt ons & not contrdl ed by repeat ed | a ge-
vd ume thoracentes s

* Heurd Bx - Exdudeinfectious or neofdastic
etlidog es -2H eurodes s



INDICATIONS

Malignant Reural Hfus ons

MC indcaionfa M (bah Dx & RX)
DX by PF Gtd ogy =2 ~ 60%
DX by Gosed need eBx 2 ~45%

DX by PF Gtd ogy +d osed neede Bx - ~
75 %

Dx by MI done 2 ~95% (Lung Ca, Dffuse

MM BExtrahoradac
Orl ari es)

DX by MI' + PF Cytology =2 ~96 % ( )
DX by dl comb ned =2 ~ 97% ( )




INDICATIONS

Malignant Reural Hfus ons

S aging (esp Bronchogen c Ca - Determ ne
operallity)

Metast a@ic PE 2Large Sze Bx (drect vigon)
- Determ nation of 9te d pri nary

Met ast a@ic PE (lbreast cancer) 2>ER PR
Sta us

Ly mphomas - Better d agnostic eld +
mor phd og cd dassficaion



INDICATIONS

Malignant Reural Hfus ons

1

Removd o max gy o fludwthm n risk of
ou ocedema (I mmed ae equlibration d
oressures by drect ertrance o arinogd
cavty)

Re- expansg on pa enti d of lung evd uat ed by
v sud 1 nspection

Break ng up/renovd of | ocd &ions &

adhes ons

H eurodes s — chemcal a by deurectony
usi ng standard d ssection techniques o

hhdr nd ccartinn




INDICATIONS

Chyl at hor ax

« M C cause —Trauma or ndignancy
(l'ymphoma)

o Exdoraion (MT/VATS can precedée/ref ace
open t hor acat omy

e Iftanthoraac duct Msudized ( PO heavy
cceam 1 hr pria to procedur €
- Qipped|iga ed

 Antiad paed Survva Tme short (esp
lynphoma) - Reurodess > Resduion d
PE + pevertion of Nuritiona &I mmundogc

Aat ari cor ati N



INDICATIONS

Enpyema

e Debridenment of fi bri nous adhesions +
evacuation o locdat ed flu d debris> |
duration o hospta gay + avadance d open
thoracaony

e i nnng of thoracoscopicirtervention aiticd
(? 35 dafte | CTDI neff ecti ve)

e VATS 9Success rde d >80%
CassnaPC a d. J Thorac Card ovasc Surg 1999, 117. 234

238

e ? Thoracoscopy vs STK use vs OT +
Decorti cati on



INDICATIONS

Pu monary D seases

 Indcationsfa thoracoscopy:
1 Evduaiono 9ngée mitide peripherd pu
opadties where TBLB/ Percut aneous LB non Dx

2. DPLD wth peripherd invd vement (dter 3 nple
techni ques unsuccessfu) eglynphangtisetc

3. Bx d vscerd g +lung sufacein pgswthproven o
suspected d ndignancy (nets/ MV fa gag ng
e Sendt +Invasiveness - OLB > MI/VATS >
TBLB



INDICATIONS

PUu monary D seases

e Adv over TBLB
1 Larger Bx 9ze
2. Adlityto choose Bx ste(drea vsudizaion)

3. Heedngcan be M wthed edrocoagu aior/l aser.
Bx can betaken us ng endoscopc stading dewv ce.

e Senstivity —overdl >00%
1 Sarca dosis gage ll/lll 2~ 98 %
2. Dffuse ndignant lung dseases 2 ~90%
3. Hbraiclung dsease 2> ~85%



INDICATIONS

Pu monary D seases

Dsadv— Parigd/vscerd g seed ng o tunor
cdls dter thoracoscopicremova d lung
nodu e/ masses.

Mor ki dty raes mn nd evenin gswho are
d derly, have poor |ung function or reduced
perfor mance saus. Postop post-procedure
sayinlQJrardyreqd. Wsudly gsb Sin <3
days



INDICATIONS

Spont aneous Pneunothorax

e Rswthrecurren/@donged (> 5d)
pneunoTx MIT/VATS betta ~repeated ICTD

 Thoracoscopc find ngsinPSP:
— Type | ( Nor rd appear ance)
— Type Il (R-PU adhes ons)
— Type lll (Small debs o bullae <2cm)
— Type | V(Large bulae > 2cn)
 Arleakslocdized by sdine bah ng o
cdlapsed lung + Use d PPV



INDICATIONS

Spont aneous Pneunothorax

e Hebsbulae —ligaedrenoved by APC
gec_irocaut ey, Nd YAGI|aser or gagding
evice

« Wedge resection of Hebs/bula { LA
descri bed

e Resuts~ Ol - Trade df b wh gher
recurrence (5-10% vs 1-3% ANDIower
mor b dty. Can precede/red ace OI

* | nproved M sudizationtechniques ->No Such
Thing as Endoscop cdly Nor el Lung (Type
) =M nor debs (= smdl bulae) 1-2 nm — Too
snall fa det ection bv CT or resecti on




INDICATIONS

Spont aneous Pneunothorax

e COPD + SSP:

— Prospectivd y study of thoracoscopctdc
d ewrodes s

— 41 ps wth COPD and SSP

— Mean FEV1 41 % pred ced

— Mg of SPs 20-50%i n9ze— 1/ 3recuren

— Successrae d S %atea medan HU o 3 yrs
— Mortalityrare d 10%wthn 30d o procedure

— ‘CGan be perfa ned wth acceptad e nortdity in
pati ents wth advanced COPD

Lee & d, Chest 2004; 125 1315-

129N



INDICATIONS

Bulect omy/ LVRS
« Endoscop cloopligaion + gapling >
Endoscop claser resecti on ( Ndt YAG

« B Lprocedures > UL procedures

e Resutgmorh dty nortdity ~OT but costs <

oT

NETT Research Goup N End J Med 2003, 348 2059
2073

« Shorttem T P f, exerd se perfamance &
QOL

e Longtem FEV1 | (=preresectionvd ues
wthn 2 vrc




INDICATIONS

Chest Trauma

« Evdudioy M inblurt/peneraingtrauma:
D aphragmaticinuy

Chest wdl b eeding

Traumati ¢ pneumo Tx/chyoTx he no Tx

Lung par enchymal lacer ati ons

Trapped lung (after prd onged He moTx) - Removal
o filrous ped +Ilocuati ons/ adhes ons -2l ung re-
expans on - deuw odes s

 Dfficuty (adive deed ng/ subopti nd ang e-
lung ventil aiovinense deurd infl - Convert
to OT

o~ WP P



WHEN NOT TO DQO?



CONTRA-INDICATIONS

e Unconmmon, rady absdue

1 Sze dfree d space <6-10 cmusually due
to extensve adhesions

2. Qhers
 |nractad e cough
e Hypoxema
« Heedngand coaguationd sarders

e Unstad ecardovascu a sta us
e Contrandcaionsfa GA(fa VATS



CONTRA-INDICATIONS

H

Pu Bx ava dedif:
MPAP > 35 mm Hg

End stage pU filros swthext ens ve
honeycombi ng

Suspaon o PAVM hydatic cyst o vascu a
tunours



WHY NOT TO DQO?



M'I-.

COMPLICATIONS

 Mortdity0.01-0.25 %
e Morh dty.

Transien hyperther ma (<38.5 C) x 12-24 hrs —
15%

Desatu aion during procedure (4 LA —<2%
Pergsten post op arleak (>7 d) —<2% (pts wth
sportaneous pneunothoax) likdy d sease

rd a ed

S Cenphysema ~0 5%

Nedig de— benign card ac arythmas, trans ent
hypaens on and seedingd pahinpgs wthMM



COMPLICATIONS

VATS
 Mortdity<l1% (~0.3%
o Morh dty.

e Anesthes a Rdated ORInstrunent Relaed OR
Procedure Rd at ed

e ConversontoOT =1-5% ( Adhesions, equ pment
falue, uncontrdl ed d eeding)

» Pergsternt post op arleak (>7 d) 4%
 Post op deed ngregimtervertion ~0.5-1.5%



HOW TO DO?



PROCEDURE

S ngle Puncture

e Rgdthaacoscope (W C=35mm, Trocar
(turaa + SheaaWCannda =10 nm d a)

Dould e Punctue

e Trocars
— Obtuata (D=7 mMm & L =10 cm — 1% ertry pa )
— Obturata (D=5 M &L =10 cm — 2" ertry pd rt)
 Te escope Drect/odique v ons =180°/50°

e Forceps:
— 7 mmopticd faceps (1% pant d entry)
— 5 mmcoagu aingforceps (29 pant d entry) — usefu fa Bx

of thck hardfilrous d lesons (esp daques) & vscerd d +
lung



Single Incision Thoracoscope

[

il —

Bx Forceps with Straight optics

i

G
Optics & Forceps in Shaft

o




PROCEDURE

Pa nts d Entry.

e Ardg Pant:
— 3440 CS Adlla(SP 2> W)

— 67| CS Axlla (PE - Daphragm Costovertebr d
guters)

— 4" 5h ] CS Adlla (Lung Bx - dl | obes)

e Second Pa nt:

— Det eem ned dter visudizaion by a odi que
v ewng 50° td escope



PROCEDURE

3 STICK APPROACH




PROCEDURE




FROrOGChFg AP window

ot Rodes o mmrd 8SopHagUs



PROCEDURE

| nducti on d& Pheumot hor ax:

e Reqdfa irtroductionof scopeintop cauty—
enough spacetomove dl insrunents around
eadly &vsudize dl important aeas

H trocar 23 mm d a 100 mmlengh —
Pa ntedoturaa (skinl/C nusd es) &ldunt

(parietd )
O dnary need es sharp =2 risk of | ung
punctue

Osdllaions on nanometer 2> lage &—ve (-8
to—2cm H,O) —lung punctue (lowanp, =0



PROCEDURE

Chest Dan
« |CIDInseted at end d procedure

e Re moved:

o Ater 3-4 hrs — as soon as lung re- expanded
(normal Dx procedur e)

o Afte 24-48 hrs (Lung BX)
« After 2-5 days whenflu d out put 4 (Reurodes s)



WHAT NEXT ?



FUTURE DIRECTIONS

Med astind Dsease

e Post & mdde ned astind tunors = convert
to OI >10% (poor access)

« Evduation o hla/ant med astind LNE (nat
access detoPCNA TBNA a TENA) —>dtto
cervcd med asti noscopy & art
med asti nat onmy

 Resection d bronchogen c cysts
o Uility  VATS andyzedin 34 pswth
med astind dsease (LN thymc, cystic &

sdidlesons) 2> Usefd for sndl | es ons
Ktamm @ d Ahn Thorac Cardiovasc Sura



FUTURE DIRECTIONS

Vasospastic D sease

e SympathectomesindcaedinRaynaud s
syndrome, causdg a or essenti al
hyperhydros s

 Thoracoscopc UL synpa hect omy

saf e eff ective
Satyapd @ d dinAna. 2003 16 538-41

— Ad a@ion o sy npat hetic gandi a by phend
Inedion eledrocoagu aion ar laser
pha ocoagu aion

— Done thruaxllary arnt approach



FUTURE DIRECTIONS

CVS Dseases

1
2
3.

1 gaion of PDA
Har vest IMA In @'s under going CABG

X dnage d pericardd dfus ons esp
mal ignant

3 gnificant reductionin postop pa n




FUTURE DIRECTIONS

USG gu ded MT

e TTUSGtolocaesa eenry stefao trocar
dacenent for MI' wthou inductiond a
preprocedur e pneu not horax

e USG codd sady, rdiably &successfuly
Identify entrystesindl 20pts (evenin
presence d @ adhes ons)

Hxsh CP & d. Respraion 2003, 70 299
301

e USG Replaa ng practice d pneunothorax
| nducti on before MT?



FUTURE DIRECTIONS

M nthor acoscopy
e Smallg instrunments used (3 M)
e Usudly?2 ports of erntry

e 17 small locdat ed PE (na accesd de wth
standard-9zed MI) &12]arger nonocdu at ed
eff usions (codd have been exam ned us ng
conventionad MT) ->Dagnostic yidd =93 4%

M sudi zati on equd toconventiond MT
Tass & d Chest. 2003 124 1975

1977.



Medical
Thoracoscopy




Medical
Thoracoscopy




CONCLUSIONS

e MT & VATS usdU fo Dx & Rx d variay d
deurd and even pd nonary ned astind
d seases

e MT (~ VATS — adv o bd ng done | LA inan
endoscopy procedur e room us ng
nond sposabl el nstruments ( Sef er, | ess i nvas ve

& | ess expens ve)

« Wherever avalable MI' & VATS shod d be used
fa Mx of geuropu nonary dseases
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