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NMapaonovOouAikog Ano
(NM=ZA)

OpICHOC

Rami communicantes

® 'Eyxuon TA/Zuvodwv ®appakwv P
otov NMapaonovduAiko Xwpo Pareverotisl space

Posterior primary ramus
Intercostal nerve, «

® MapanAsupa kar Kata MAkog TnG =

® [ToAU KovTa oTo onpeio ekpuonc NN

® OuoOnAeupog
> WHATIKOG/ZuunabnTikoC ANOKAEIONOC

® > ¢ [ToAAanAd k Zuvexopeva NeupoTopia
® MNavw/KaTtw ano 1o Znueio 'Eyxuong

® Epana& n Zuvexopevn 'Eyxuon
Atanassof PG, ESRA Highlights, 2005




NMapaonovOuAiKkOG
(N=A)

I6TOPIKG STOIXEI

e Hugo Sellheim of Leipzig (1871 - 1936) 1905
MN>A: AvaAynoia / MuoxaAaon KolAlakng Xwpag
e Arthur Lawen (1876 - 1958) 1911
BeATioTOonoinon Texvikng — Avaiobnoia pe NZA
e Kappis 1919
TeAeionoinon TexVIKNG
AvaioBnaoia yia XIEIA Owpaka / KolAiag
e AekasTia ‘50 MNZA yia ZTnOayxn
ENAAAAKTIKH Ynapayxvoeidoug Avaiobnoiac




Eason & Wyatt, 1979

- Enave&eTraon MebBodou
- Epapuoyn KaBetnpwv Zuvexouc 'Eyxuonc

Eason MJ, Wyatt R

Paravertebral Thoracic Block — A reappraisal
Anaesthesia 1979; 34: 638 — 42




Wood, 1981

- Epappoyn MeBodou via Taxeia Alakivnon AcBevwyv
(Ambulatory Setting)
- EnepypBaoceic Anokataoraonc BouBwvoknAng

Wood GJ, et al

Postoperative analgesia for day case
herniorrhaphy patients: A comparison of
cryoanalgesia, paravertebral blockade and
oral analgesia

Anaesthesia 1981; 36: 603 - 610




Weltz, 1995

- Epappoyn MeBodou via Taxeia diakivnon acbevwyv
(Ambulatory Setting)
- EnepBaoccic yia Kapkivo MaoTtou

Weltz C, et al

Ambulatory Surgical Management
of Breast Carcinoma

using Paravertebral Block

Ann Surg 1995; 222: 19 - 26
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® Sabanathan S (US)
® Richardson J (UK)
® Lonnquist PA (Scandinavia)

® Naja & Lonnquist PA (Middle East)
® Lang D (Canada)

e Karmakar MK (Hong - Kong)

® Greengrass R (US)

® Klein SM (US)

® Cheema & Coworkers (UK)
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Auxevikn Moipa 2>
Owpakikn Moipa 2>
Owpakooopuikn Moipa >

Oopuikn Moipa ZZ

AIAOOPEZ ZE:

Evodeielc

EmBupunTn 'EkTacn AvaAynoiag
EnceuBaon

duoioAoyikec EnNTwoelc ANOKAEIOUOU
Ganapathy S et al.
Int Anesthesiol Clin 2005; 43: 185 - 193




NMapaonovOuAiKkoG
(NZA)

Auyxevikn Moipa

e ANokAgIONOC Bpaxioviou MAgypaToc

e AlaoKAANVIKOC AMOKAEIONOC
e EvaAAakTikn MpooneAaon

e OnioBia NMpooneAaon

e Eneppaceic 'Quou

Pipa P, et al. Eur J Anaesthesiol, 1990, 7: 411 - 420
Boezaart AP, et al. Can J Anesth, 1999; 46: 275 - 281




NMapaonovOuAiKkoG
(NZA)

Oopuikn Moipa

2YNQNYMO

e Oo@UIKO MAgyua
e OnioB10¢ ANOKAEIONOC
e Encupaosic Katw Akpwv

Chayen D et al.
Lumbar Plexus Block: A new posterior approach
Anesthesiology, 1976; 45: 95 - 99




EOAPMOIEZ - ENAEI=EI2
[12 AINTOKAEIZMQOY

MEPIErXEIPHTIKH ANAATHZIA
vAleyXeipnTika £ FA/Sedation
vMETEYXEIPNTIKA

« EnepypBaoccic NMveupovog, Owpakikou TolxwPaToC — OwpakoToun

- EneuBdaocsic Maotou — MaoTekToun, Blowieg

« VATS (Video Assisted Thoracoscopic Surgery)

« CABG / MIDCAB

« EneuBaocceic Avw KoiAiag - XoAokuoTekToun, ZUykAgion EiAeooTopiag
« Ayyeloxelpoupyikec EneyBaccig

« EneuBaocic Neppwv — Oupntripwv

« EnepyBaoceic BouBwvoknAng — KoiAloknANG

e ZKWANKOEIOEKTOMN

« EneuBaoceic Avw Tunuatog Katw Akpou




EOAPMOIEZ 2 Al10O

XEIPOYPIIKH ANAIZOHzIA

« MIKkpeC enepPBaccic Owpakog — OwpakikoU ToIXWHUATOC

- EnepypBaoceic MaoTou

 MAaoTikN BouBwvokNANG

« AfYn 00TIKOU JOOXEUUATOC ano 10¥io

« Case Report: Alepeuvnon BwpakikoU TpaupaToc o€ acBevn
ME METAPOOXEUGON NVEUPOVOC




EOAPMOIEZ N2 ATTIOKAEIZMOY

=0=Y2 MH XEIPOYPIIKOZ MONOz

= QdUvecg TokeTOU

= KaTaypaTta nAsupwv
= Kokwon Bwpakikou ToIXwuaToC (HWAWMEC)
= [Tovoc HnaTikng Kawag

= OEUc MaykpeaTikog Movocg

= >TnBayxn

= O&sia MeBepnnTikn NeupaAyia




EOAPMOIEZ 2 AlOK

= XPONIOZ NMONOZ (MeTeyxelpnTIKOC i Mn)
= MeBepnnTikn NeupaAyia

= XpOviog MNovocg HETA OwpaKOoTOMN

= XpOviog MNovoc HeTG MaoTEKTOMN

= QwpakaAyia

= >TEpVaAyia

= CRPS

= [10voG peconAgupiwyv dlaoTnUATWV
(veupaAyia, kauoaAyia)

= Kapkivikog Movog

=

AAANA

= Qepaneia Ynepidpwaiag




EMIMNEAA M2 AMNOK

» EngpBaoceic MaoTtoU/ MaoTekToun: ©1 - ©6

= Bioyia MaoTouU: >70 eninedo nou 6a yivel
(epanag eyxuaon)

* OWPAKOTOMN: O5 - O6
» EngpBaoceig KolAiag: ©9 - 010

* BouBwvoknAeg: ©11 - 02
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Brown — Atlas of Regional Anesthesia




|
1. Spnous process of T3 13 Ligamentum favum
2 Spinous process of T4 14 Narve roo!
3. Transverss process of Td 14 Internal intercastal membrane
4. Spinous procass of TS 16 Intemal intercostal muscl
5. Zygapophyseal joint capsule 17 Loftlung
& Costotransversa ligament 14 Parietal plaura
7 Lateral costotransversa ligament 19, Visceral pleura
& Inlerranswarse igament 20. External nlercostal muscie
S Supenor costotransvense igament 21, Erecior spnat muscle

e " e SRR | Bozaert AP et al
e RAPM, 2006; 31(5): 470 - 476




NapaonovduAikog X
AvaTopuia

'Op1a NZ Xwpou (OMZI)

TpIywvikoc Xwpoc
EZQ
>wpaTta ZnovouAwv
MZ Tpnuarta
MZ Aiokol
nizQ
Avw Eykapolog
MAEUPIKOC ZUVOEOHOG
MIIPOZXTA - EZQ
YnelwkoTag

Esophagus
Thoracic duct
Descending aorta
Sympathetic chain

|
Superior costotransverse ligament

-+ o~ compartment

Interpleural
space

Extrapleural

Subendothoracic

Intercostal
nerve

Posterior
primary rami

ANSQ - KATSQ2
KepaAn - Auxevacg MAseupwv

Karmakar MK
Anesthesiology 2001; 95: 771 - 780




NMapaonov3uAikoG
AvaTtopia

Emkoivwvia NZ Xwpou (Owpakikn poipa)

Esophagus
Subserol
E Z.Q E " Thoracic duct

EniokAnpidiog Xwpog Exofon , m::x;:;cm

(MeooonovdUAia Tpruara) i A e
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MeooNAEUPIOC XWPOC :
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M= Xwpoc

EniokAnpidiog Xwpocg

!
Superior costotransverse ligament

Karmakar MK
Anesthesiology 2001, 95: 771 - 780




Thoracic Paravertebral Block

Manoj K. Karmakar, F.R.C.A.*

PLEURA:

Parietal
Interpleural space
Visceral pleura

Anesthesiology 2001; 95:771-80
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® Imaging Article

In Situ Images of the Thoracic
Paravertebral Space

Stephen M. Klein, M.D., Karen C. Nielsen, M.D., Nadeem Ahmed, M.D.,
Chester C. Buckenmaier III, M.D., and Susan M. Steele, M.D.

Regional Anesthesia and Pain Medicine, Vol 29, No 6 (November-December), 2004: pp 596-599




Costotransverse Ligament

Superior Intervensbral foramina

Hole crealed by trochar w

Y

Hole created by trocar T12 spinal nerve exiting the intorvertabral foramina (medial view)

Fig 3. Image of the T12 spinal nerve exiting the inter-

Fig 2. Image of the superior costotransverse ligament.
The trocar and camera made the puncture hole in the vertebral foramen. The camera is angled medially and
right lower corner. LIU\CI' IhJ” 'l“l 4.

SUPERIOR
T6 parietal pleura

MEDIAL Trochar hole B

Intervertebral foramen

T12 Nerve Root

Rami communicantes

Fig 4. Image ol the T12 \.pill.ll nerve |H'.'h|i|l).1 toward the

posterior intercostal membrane. The camera is with-
drawn more than Fig 3 and angled laterally. Fig 5. Image of the parietal pleura covering the lung.
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NMapaonov3uAIKOG
Texvikn

YAIKG

BeAovn Tuohy 22G
>uplyya — BeAovn TA
[MpoekTaAON




Paravertebral anaesthesia/analgesia for

ambulatory surgery
Roy Greengrass MD, FRCP

Senior Consultant
Department of Anesthesia, Mayo Clinic, 4500 San Pablo Road, Jacksonville, FL 32224, USA

Best Practice & Research Clinical Anaesthesiology
Vol. 16, No. 2, pp. 271-283, 2002
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NMapaonovOuAikog Xw
Texvikn

. Oeon: kabioTn N nAayia

- Kapyn Ke@aAng
- AkavBwdnc Anopuaon A7




NMapaonov3uAiKOG
Texvikn

2.5 cm €ni Ta ekTOC
TNG akavewdouc
anoguonc

«» Tonikn AvaloBnoia




NMapaonov3uAiKOG
Texvikn

«» BeAovn Tuohy 22G,
extension, oupilyya 20 ml

+» Ekkivnon ©3 04

+» Eioodoc BeAovnc kabeTa
nepinou 2-4 cm

HEXPI ENAPNC JUE EYKAPOIA
anoguaon

» ©1, ©2 Aiyo nio Babia Aoyw
huikng palag AMZZ




NMapaonov3uAiKOG
Texvikn

% 2NMEiwon Badouc
« Anooupan BeAovng

« MpowBnon BeAovng KePpaAika
N oupaia 1.0 - 1.5 cm

+ AioBnon anwAe&lag avTtioTaong

< Avappognon -
Evdayyelakn TonoBeTnon

« 'Eyxuon 3-5ml TA ava ninedo

N 15 - 20ml ocuvoAika




NMapaonov3uAiKOG
Texvikn

v Too much angulation to walk caudally??
Reinsert 1cm more caudal
Angle cranially
Blocking 1 level higher
v All bony contact??
Too medial
(walking on lamina)
Transverse processes close together
Cranial/caudad insertions
Flex patient’s spine
Scoliosis
Insert parallel to spinous process




NMapaonov3uAikoG
AvaTtopia

Sympathetic trunk

Genitofemoral n.

Lumbar plexus

Figure 35-3. Lum-
bar somatic block—
cross-sectional anatamy.

Somatic n,
Quadratus :
' lumborum m.

//
=




NMapaonov3uAikoG

AvaTtopia |

AVATOHIKEC AIGQPOPEC

0 Anouoia Avw Eykapoiou
[MAgupikoU ZUVOECHOU

0 Anouoia YnewkoTa

0 AENTOTEPEC
Evkapoiec AnopuUCEIC

0 Mn kaAa oploBeTnUeEVOC
N Xwpocg
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Ta Ooduika Nevpa e€epyovtal amo ta
M2 TpApoata

KAtTwOev TNC Eykdpoloc Antopuong

MNpocOiot KAadolt 01 — 04 & ©12
O>DYIKO NAETMA

somatic n.

Inferior surface
of lumbar vertebra
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OM22 - OM22
NZ Xwpog

® 'Evrovn Naviwon AkavBwdwv
Anopuoswyv OMZZ

®* OMZZz:
To dvw oplo TS AkavBwdoug |
AnoQpuong oTo UWoC TNG Thoracic
Evykapoiac Anoguong Tou
KATWEPEPEOTEPOU ONMovOUAOU




T i
FIGURE 1 Dissection data collection landmarks. (1) Distance skin/transverse process L, (2) distance skinflumbar plexus nervous trunks,

(3) distance nervous trunks/median sagital plane, (4) distance psoas major lateral border/median sagital plane, (5) psoas major frontal
diameter, {(6) psoas major median sagital diameter.




NMapaonov3uAiKOG
Texvikn

Differences:

< 0.5 - 1.0 cm past transverse process
<« Lumbar processes not as angulated
<« Very difficult to pass catheter

<« No “pop” through ligament

< Inconsistant literature
as to cranio-caudal spread

<« Inject at each level




Avixveuon TlapaomwovOuAikoU
Xwpov

Texvikn ATTwAgia¢ AvTiaTtaang
YT1repnxoypapia

[TapAdAANAN AKTIVOOKOTTNON
Me Tn xpnon NeupodieyEpTn




KAivikec Eqpappoyeg MNZA

- NAnBwpa BiBAloypaiac via
- ENEPPACEIC paoToU
- enepBaocelc Bwpakog

- Kanolec ava@opeg yia
- K/X enegpBaoccic
- EnepBaoceic kolAiag
- KNAeg

« MOAU AlYEC Ol OUYKPITIKEG UEAETEC
ueTa&u MNZA & eniokAnpidiou

« Kupioc K/X engupaoccic &
OWPAKOXEIPOUPYIKEC ENEPPATEIC




Outcomes After
Paravertebral Blocks

Sugantha Ganapathy, FRCA, FRCPC
Karen C. Nielsen, MD

Susan M. Steele, MD

Int Anesthesiol Clin, 2005; 43 (3): 185 - 193




EOAPMOIEZ M2 AMNOKAEL

Owpakoxelipoupyikec EneuBaoceic

MN>A vs EniokAnpidlog




/ British Journal of Anaesthesia 98 (2): 159-62 (2007) \

doi:10.1093/bja/ael360

Editorial II

Pain relief after thoracotomy: is epidural analgesia the optimal technique?

kNg A, Swanevelder ]

H WY
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OWPAKOTOHEC

Deveic pe Ca nveupovoc/XArl
&N NAsupwv
AaBn MeoonAeupiwv V.
nwduvec EnguBaocic
AVAMNVEUOTIKEC ENIMAOKEC
apataon Xpovou NoonAeiacg

EI1I0'KAI‘|pI5IO¢; A
n£p|000Tspo anoTeA
ano YeoONAEUpPIO AMOK
svéo(p)\sﬁlo/svéoune(w <
xopnynon oniogidwyv

XopnyoUpeva dapHaka
TA & OnioeIdEG

MpoAnywn Xpoviou MNMovo
MeTa OwpPakoTONN

POAoc AnokAgIopoU
ZUHnNadnTikou

Ng A & Swanevelder J. Br J Anaesth, 2007; 98(2): 159 - 162
Savage C et al. Chest Surg Clin N Am, 2002; 12(2): 251 - 263




S1appayHaTikn AvaAynoia
AsiToupyia Wu et al

Anesthesiology 2005;103:1079-1088
Polaner et al Anesthesiology 1993;79:808-16

Warner et al Anesthesiology 1996;85:761-773




@ )
Paravertebral Block With Ropivacaine 0.5%

Versus Systemic Analgesia
Kfor Pain Relief After Thoracotomy )

Marret E et al.
Ann Thorac Surg, 2005; 79: 2109 -2114
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7 -
Paravertebral Block With Ropivacaine 0.5%

Versus Systemic Analgesia
\for Pain Relief After Thoracotomy )

Marret E et al.
Ann Thorac Surg, 2005; 79: 2109 -2114

KaTtavaAwaon
hHoppivnc 48h

36 Bes  Time (hour)




Paravertebral Ropivacaine 0.3% and Bupivacaine 0.25%
Provide Similar Pain Relief After Thoracotomy

Marta Garcia Navlet et al.

Journal Cardiothor Vasc Anesth, 2006 (October); Vol 20(5): 644-647

Table 2. Average VAS Scores at Rest Upon
Mobilization and Coughing

Group BU
(n = 30)

Group RO
{n = 30}

VAS rest first day

VAS move first day
VAS cough first day
VAS rest second day
VAS move second day
VAS cough second day

2.13(0.8)
4.36 (1.2)
5.63 (1.1)
1.01 (0.4)

3.5(1.4)
4.71 (1.6)

2.35(1)
4.76 (1.9)
6(1.3)
1.4 (0.3)
3.81(1.6)
5.33 (1.3)

NOTE. Values are mean (standard deviation).




Paravertebral Ropivacaine 0.3% and Bupivacaine 0.25%
Provide Similar Pain Relief After Thoracotomy

Marta Garcia Navlet et al.
Journal Cardiothor Vasc Anesth, 2006 (October); Vol 20(5): 644-647

Table 4. Perioperative Spirometer Values

Drop% First Drop% Second
Preoperative First day PO Day PO Second Day PO Day PO

BU Group 89.5(17) 37.3(9)* 56.8 (18) 42.8 (11)*t 50.0 (19)
RO Group 88.6 (19) 38.9 (10)* 54.5 (16) 44.7 (9)*t 47.7 (18)
Sig (BU v RO) NS NS NS NS NS
BU group 94.6 (16) 34.6 (11)* 56.8 (19) 41.1 (11)*t 48.1 (16)
RO group 93.9 (13) 32.1(8.6)* 69.7 (20) 37.4 (10)*t 52.8(21)
Sig (BU v RO) NS NS NS NS NS

NOTE. Values are expressed as mean (standard deviation).




(Bilateral continuous paravertebral block
used for postoperative analgesia

in an infant having bilateral thoracotomy
\_
Karmakar MK, Booker PD, Franks R

Paediatr Anaesth, 1997; 7(6): 469 - 471

= Bpegpoc 11 pnvov
= KaBetnpeg otov MNZX aupw
= BUPI

= A& XPEIAOTNKE CUMNANPWHATIKN avaAiynoia
= Kapia Aipoduvapikn EninAokn
= Enineda BUPI oT1o aipa: pyn To&ika



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Karmakar MK"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Karmakar MK"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Karmakar MK"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Booker PD"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Franks R"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

“A prospective, randomized comparison
preoperative and continuous balanced e
paravertebral bupivacaine on post - tho
pulmonary function and stress response

Richardson ], Sabanathan S, Jones J, et al
British Journal of Anaesthesia, 1999; 83 (

« 100 aobeveic: OwpakoTopn (Nveupovacg — o100pAayoq)

- MpogyxeipnTIKaG

TEA 0©O7 - ©10 N= 49, Bupi 0.25% 10 - 15 ml
NMNZA 06 - ©8 N= 46, Bupi 0.5% 20 ml

- MeTEYXEIPNTIKA

TEA Egpanag Bupi 0.25% 10cc
>uvexng eyxuon Bupi 0.25% 0.1 ml/kg/h

NzA Epanag Bupi 0.5% 20cc
>uvexng eyxuon Bupi 0.25% 0.1 ml/kg/h




“A prospective, randomized comparison of
preoperative and continuous balanced epidu
paravertebral bupivacaine on post - thoraco
pulmonary function and stress response”

Richardson J, Sabanathan S, Jones J, et al
British Journal of Anaesthesia, 1999; 83 (3): 3

Oupada NzA

« XapunAotepo VAS oTtnv npeuia / BRxa
« MIKpOTEPN KATAVAAWON HOPPIVNG
« KaAUTepn o&uyovwon (Sp02)
« YynAotepecg Tinec PEFR
« MIkpOTEPN VvOONPOTNTA ANO TO AVANVEUOTIKO oUCTNNA
« MikpoTEPN auénon eninedwv kopTI{OANG — YAUKOZNC
« MIKPOTEPO NOCOCTO AVEMNIOUHMNTWYV EVEPYEIWV
- vauTia (10/2) - Aoipwé&eic avanveuaTikou (8/1)
- €yeTtoc (7/2) - veupaAyia peta Bwpakotoun (10/3)
- unotaon (7/0)




“A prospective, randomized comparis
preoperative and continuous balanced
paravertebral bupivacaine on post - t
pulmonary function and stress respon

Richardson J, Sabanathan S, Jones J, et a
British Journal of Anaesthesia, 1999; 83

Oupada NzZA
Mapopolog Xpovog voonAsiac ue opada TEA

YWnAOTEPO NOCOOTO NAPODIKNG oUYXUONC — OIEYEPONG

??? To&ikoTnTa ano Bounifakaivn




A prospective, randomized, blinded comparison between
continuous thoracic paravertebral and epidural infusion
of 0.2% ropivacaine after lung resection surgery

A. Casati’, P. Alessandnm M. Nuzzi', M. Tosi", E. Totti , L. Ampollini’, A. Bobbio',
E. Rossini", G. Fanelli”

European Journal of Anaesthesiology 2006; 23: 999-1004

« 42 AdoOeVEIC: NVEUHOVEKTOMN
- MpoeyxeIpNTIKA
TEA O5-061n06 - 07 N= 21, Rop| 0.75% 5 ml
NMNZA 04, 05, 66 N= 21, Ropi 0.75% 5 ml
KaesTnpaq o4
- MeTeyxeIpnTIKA
TEA >uvexng eyxuon Ropi 0.2% 5 ml/h (2.5 - 10)

NZA >uvexng eyxuon Ropi 0.2% 5 ml/h (2.5 - 10)




MeTeyxeipnriki AvaAynoia oTig 3Uo Opadeg Acgdsvav

VAS during coughing (cm) & VAS at rest (cm)
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Casati A et al
Eur J Anaesthesiol 2006; 23: 999 - 1004



MooooTdé YnoTtaong oTig duo Opadeg AcOsvav
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Casati A et al
Eur J Anaesthesiol 2006; 23: 999 - 1004




NoocooTo Yno§uyovaipiag
oTIC dUo Opadec AcBevmv

Baseline Recovery 24 h
room

Casati A et al
Eur J Anaesthesiol 2006; 23: 999 - 1004




BaOpog Ikavonoinong AcOevav
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NMNzA vs TEA
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TEA vs MN2A

AvanveuoTiKEG ENINAOKEG

Review: Paravertebral block
Comparison: | 15 Pulmonary complications
Outcome: 01 Pulmonary complications

Study PVB OR (fixed)
or sub-category n/N 95% CI

OR (fixed)
95% Cl

Kaiser et al."’ 0/13
Bimston et al.® 4/30 e
Richardson et al.>® 1/46 =

Leaver et al®* 2114 =
Total (95% CI) 103 -
Total events: 7 (PVB), 16 (Epidural)

Test for heterogeneity: 1°=2.87, df=3 (P=0.41), P=0%
Test for overall effect: Z=2.13](P=0.03)

0.17 (0.01, 3.92)
0.87 (0.17, 4.39)
0.11 (0.01, 0.95)
0.67 (0.09, 4.73)

0.36 (0.14, 0.92)

— 001 01 1 10 100
Favours PVB Favours epidural

Davies RG et al. Br J Anaesth, 2006; 96 (4): 418 — 426




TEA vs MN2A

AvanveuoTikn Asitoupyia 24h

At24 h

Review: Paravertebral block
Comparison: | 08 Respiratory function 24 h
Outcome: 01 Respiratory function at 24 h

Study PVB Epidural WMD (fixed) WMD (fixed)
or sub-category N mean (sp) N mean (sb) 95% Cl 95% Cli

De Cosmo et al.® 25  54.00 (38.00) 25 58.00 (50.00) _.b —4.00 (—28.62, 20.62)

Wedad et al.*® 20  60.00( 5.00) 20 54.00 ( 5.00)
Perttunen et al.*® 15 71.00 (12.90) 15 60.00 (18.10) - 10.40 ( —0.85, 21.65)
Kaiser et al."’ 13 50.50 (47.30) 13 41.20 (31.50) —t 9.30 (-21.59, 40.19)
—
‘

6.00( 2.90, 9.10)

Bimston et a/. 30  47.60 (23.80) 20 59.30 (29.65) g -11.70 (-27.24, 3.84)
Richardson et al. 46  85.00 (34.60) 49 72.00 (35.70) 13.00 ( -1.14, 27.14)

Total (95% Cl) 149 142 5.87( 3.02, 8.71)
Test for heterogeneity: x°=7.1g 9.21), 1% = 30.4%
Test for overall effect: Z=4.05 | P=0.0001)

100 50 Q50 i
Favours epidural|] Favours PVB

Davies RG et al. Br J Anaesth, 2006; 96 (4): 418 — 426




TEA vs MN2A

AvanveuoTikn AsiTtoupyia 48h

At48 h
Review: |T’aravertebral block

Comparison: |09 Respiratory function 48 h
Outcome: 01 Respiratory function at 48 h

Study PVB Epidural WMD (random) WMD (random)
or sub-category N mean (so) N mean (sp) 95% ClI 95% ClI

De Cosmo et al.® 25  65.00 (50.00) 25 64,00 (50.00) 1.00 (~26.72, 28.72)
Luketich et al.?® 47  37.00( 7.50) 44 41.00 (13.00) —-4.00 ( -8.40, 0.40)
Wedad et al.*® 20  69.00( 5.00) 20 57.00 ( 5.00) 12.00( 8.90, 15.10)
Perttunen et al.* 15  62.60 (10.30) 15 53.50 (19.10) 9.10 ( -1.88, 20.08)
Kaiser et al.'” 13 51.10 (40.60) 13 34,50 (22.50) 16.60 ( -8.63, 41.83)
Bimston et al.” 30  57.70 (29.00) 20 56.00 (28.00) 1.70 (-14.37, 17.77)
Richardon et al.*® 46 93.00 (41.50) 49 68.00 (42.90) 25.00 ( 8.03, 41.97)

Total (95% Cl) 196 186 7.98 ( -0.88, 16.83)
Test for heterogeneity: 1°=39. =5(P<0.00001), /°=84.9%
Test for overall effect: Z=1,76 | P=0.008)

——

-100 -50
Favours epidural | Favours PVB
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BACKGROUND: Thoracotomy induces severe postoperative pain and impairment of
pulmonary function, and therefore regional analgesia has been intensively studied
in this procedure. Thoracic epidural analgesia is commonly considered the “gold
standard” in this setting; however, evaluation of the evidence is needed to assess
the comparative benefits of alternative techniques, guide clinical practice and
identify areas requiring further research.

METHODS: In this systematic review of randomized trials we evaluated thoracic
epidural, paravertebral, intrathecal, intercostal, and interpleural analgesic tech-
niques, compared to each other and to systemic opioid analgesia, in adult
thoracotomy. Postoperative pain, analgesic use, and complications were analyzed.
RESULTS: Continuous paravertebral block was as effective as thoracic epidural
analgesia with local anesthetic (LA) but was associated with a reduced incidence of
hypotension. Paravertebral block reduced the incidence of pulmonary complica-
tions compared with systemic analgesia, whereas thoracic epidural analgesia did
not. Thoracic epidural analgesia was superior to intrathecal and intercostal
techniques, although these were superior to systemic analgesia; interpleural
analgesia was inadequate.

CONCLUSIONS: Either thoracic epidural analgesia with LA plus opioid or continuous
paravertebral block with LA can be recommended. Where these techniques are not
possible, or are contraindicated, intrathecal opioid or intercostal nerve block are
recommended despite insufficient duration of analgesia, which requires the use of
supplementary systemic analgesia. Quantitative meta-analyses were limited by
heterogeneity in study design, and subject numbers were small. Further well
designed studies are required to investigate the optimum components of the
epidural solution and to rigorously evaluate the risks/benefits of continuous
infusion paravertebral and intercostal techniques compared with thoracic epidural
analgesia.

(Anesth Analg 2008;107:1026-40)




A Systematic Review of Randomized Trials Evaluating
Regional Techniques for Postthoracotomy Analgesia

Procedure Specific Postoperative Pain Management
(PROSPECT) Working Group
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Joshi GP et al. Anesth Analg, September 2008; 107 (3): 1026 - 1040




A Systematic Review of Randomized Trials Evaluating
Regional Techniques for Postthoracotomy Analgesia
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EniokAnpidiog vs NZA
VAS Score & ZupnAnpwpuartikn AvaAynoia

Table 2. Regional Analgesic Techniques Versus Other Regional Analgesic Techniques: Effect on Pain Scores and
Supplementary Analgesia

Effect on pain scores

Effect on
Regional analgesic technique Day of supplementary
versus active control surgery Day 1 Day 2 analgesic use

Thoracic paravertebral block with LA~ v vel v
versus thoracic epidural LA NS4 Nge!-63 NG6e263 NGAZES
Thoracic paravertebral block with LA~ A% NS48 )\ i 4 woo
versus thoracic epidural LA plus NS* NS NS**
opioid®>**
Thoracic paravertebral LA plus opioid A% A7 NS NS*
versus thoracic epidural LA plus
opioid®”

Joshi GP et al. Anesth Analg, September 2008; 107 (3): 1026 - 1040




EniokAnpidioc vs NZA
VAS Score 24h, npepia, BAXacg, kivnon

A
Mean/median VAS pain scores, mm
(paravertebral)

100

“Bimston 1999, 24 h rest, p=0.02

80 — “De Cosmo 2002, 24 h movement, NS
*®Kaiser 1998, day 1 rest, NS

60 “Matthews 1989, 24 h rest, NS
“Perttunen 1995, 24 h cough, NS

40 —
6 *Richardson 1999, 24 h cough, p=0.0001

QO LA alone in both treatment groups
® LA + opioid in one or both treatment groups

| |
20 40 60 80 100

Mean/median VAS pain
scores, mm (epidural)

Joshi GP et al. Anesth Analg, September 2008; 107 (3): 1026 - 1040




EmokAnpidiog vs NZA
VAS Score 0h - 4h, npepia, Bnxag, kivnon

Mean/median VAS pain scores, mm
(paravertebral)

100

“Bimston 1999, 0 h rest, NS

“De Cosmo 2002, 1 h movement, no p-value
“Dhole 2001, 0 h cough, NS

60 — ®Kaiser 1998, day 0 rest, NS

“"Matthews 1989, 4 h rest, NS

40 — “?Perttunen 1995, 4 h cough, NS

7 *Richardson 1999, 4 h cough, NS

O LA alone in both treatment groups
@® LA + opioid in one or both treatment groups

80 —

100

Mean/median VAS pain
scores, mm (epidural)

Joshi GP et al. Anesth Analg, September 2008; 107 (3): 1026 - 1040




EmokAnpidiog vs NZA

Ynortaon

Paravertebral Thoracic
block epidural OR (fixed) OR (fixed)
Study n/N n/N 95% ClI 95% CI
“Dhole S 2001 1/20 ; 0.32 (0.01, 8.26)
“‘Matthews PJ 1989 6/9 - 0.03 (0.00, 0.58)

“Richardson J 1999 7/49 —— 0.06 (0.00, 1.10)

Total (95% CI) 76 78 == . 0.07 (0.01, 0.40)
Total events: 0 (paravertebral block), 14 (thoracic epidural)

Test for heterogeneity: Chi*=1.23, df=2 (P=0.54), I’=0%
Test for overall effect: Z=2.98{(P=0.003)
1 1 1 1
001 01 0 10 100

Favours paravertebral Favours epidural
Figure 6. Odds ratio for the incidence of h o T avertebral block with local anesthetic versus thoracic

epidural local anesthetic.

Joshi GP et al. Anesth Analg, September 2008; 107 (3): 1026 - 1040




Figure 8. Overall PROSPECT recommendations: regional techniques for post-thoracotomy analgesia. *Either thoracic epidural
local anesthetic (LA) + opioid or paravertebral block with LA is recommended as the primary analgesic approach; further
studies on efficacy and safety are necessary to determine which technique is superior. **If intercostal LA is used,
administration by continuous infusion is recommended, despite limited data, because of the requirement for continuous

analgesia for the long duration of post-thoracotomy pain.

Joshi GP et al. Anesth Analg, September 2008; 107 (3): 1026 - 1040




EniokAnpidioc vs NZA

OwpPakKkoxXeIPoupyIkeEG Enspupaoceig

Owpakikn EniokAnpidiog: “Gold Standard”
E&ioou kaAa anoteAéopara: NZA

Mo anoTEAECONATIKN N CUVEXOMEVN EYXUON O OXEON UE TNV
e@ana€ diakonTOPEVN Xopnynon ¢apuakwy otov N Xwpo

NnzA

« Alatnpnon AvanveuoTikng Mnxavikng MTX

« EAGTTWVEI TN OUXVOTNTA XPOVIOU NOVOU HETA BwpaKoTOUN

« MIKPOTEPO NOCOCTO AVENIOUNNTWY EVEPYEIWV

- 2Ta nNAdiola JovTEAOU NoAunapayovTikNG avaAlynoiac iowg
avwTepn pEBodOC o oxeon Ke TEA

Karmakar MJ]
5th International Conference on Pain Control & RA
Cuba, 12 - 16 November 2008




The Journal of TRAUMAY® Injury, Infection, and Critical Care

Acute Pain Management of Patients with Multiple
Fractured Ribs

Manoj K. Karmakar, MD, FRCA, and Anthony M.-H. Ho, MS, MD, FRCPC, FCCP
J Trauma. 2003:54:615-625.
MapaonovdoulikoG ANOKAEIOHOG

= EUKoOAOC, AGQaAnG

= Texvika ANAOC ANOKAEIONOC vs EniaokAnpidiog
= Aev anaiTeiTal ynAaenaon NAEUpwV

= Aev oXeTi(eTal HE WHOMAATN

= Aev npokaAei Enioxeon Oupwv

= Kapia KataoTtoAn KN

= Aev ennpedlel NApoxXETEUOEIC Bwpaka
= Aijpoduvapikn ZTabepoTnTa

= 'Oy KivnTIKOG ANOKAEIONOG

= Kivouvoc NMveupobwpaka

= 'OxI NpoBAEWYIUN ENEKTAON

= To&ikoTnTa TA
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MapaonovdouAiko¢ ANNOKAEIOHOG

Bolus
BUPI 0.5% 20 - 25 ml - 0.3 ml/kg

Aoosic pEow KABeTRPA
BUPI 0.5% 10 - 25 ml/6 - 8h

MapaonovouAikoG¢ AnoOKAEIOLIOC

Anoucia ZUyKpITIK®OV HEAETWV
Zuvexng ‘Eyxuon o€ oxeon HE TEA
BUPI 0.25% 0.1 - 0.2 ml/kg/h

Williamson S, Kumar CM. Anaesthesia 1997
Karmakar MK et al. Br J Anaesth 2000
Karmakar MK et al. Reg Anesth Pain Med 2001
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Paravertebral block: new benefits from an old procedure
Hector Vila Jr, Jinhong Liu and Darien Kavasmaneck

Current Opinion in Anaesthesiology 2007, 20:316-318

MapaonovouAikog ANOKAEIOLIOGC

Anouocia ZuyKkpITIKOV HEAETOV O€ oxEon HE TEA
IS1aiTepa AnoteAsopaTikn MEBodoc AvaioOnoiag - AvaAynoiag




Use of Paravertebral Block Anesthesia in the
Surgical Management of Breast Cancer

Experience in 156 Cases

Eamonn Coveney, MB, FRCSI," Christina R. Weltz, MD,” Roy Greengrass, MD, T J. Dirk Igiehart, MD,"* George S. Leight, MD,"

Susan M. Steele, MD, T and H. Kim Lyerly, MD*

Avadpopuikn MeAETn
= [epiodoc 2 eTwV
= 145 aobeveic / 156 enepBaocceic Ca paotou: MNZA (A7 - G6)
BUPI 0.5% & eniveppivn 1:400.000 & 3 - 4 ml/eninedo

= 100 aobeveic eneppBaoceic Ca paotou: MA

EKBAZH
= 133/156 aocBeveic (85.3%): povov MNZA

= 9/156 aocBeveig(5.7%): MNZA & Tonikn AInBNon

= 919% (142/156 aogBeveig): oxI A
= 999 (14/156 aoBeveic): psraTponn oc A

=*MikpoTEPA NocooTa MTX NauTiac / EpeTou
=sAlyoTepa Oniosidn
=TaxuTepn Alakivnon AcBevwv

ANNALS OF SURGERY
Vol. 227, No. 4, 496-501
© 1998 Lippincott-Raven Publishers
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= EniokAnpidioc enektaon 2/156

= Anoppognon eniveppivng 1/156
= MveupoBwpakac (15%) 1/156

= 5YNOAO 4/156 (2.6%)

Napapovn oto NooOKOMEIO
= 28.2% (MNZA) vs 11% ([FA): €€iTnpio TNV idla uEpa

= 3.8% (MZA) vs 24% ([A): napauovn >24h
p < 0.0001
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MeTeyxeipnTikn NauTia - ‘EHETOG

= ZYNOAIKO % MoocooTro MTX NauTtiacg / EHETOU
24/156 (15.4%) otnv opada MNZA
40/100 (40%) otnv opada A
p = 0.03
= 90 MooooT0 MTX NauTiac / EHETOU OTOUG ECWTEPIKOUC ACOEVEIG
23/112 (20.5%)oTnv opada MNzA
35/89 (39.3%) otnv ouada MA
p=0.01
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MeTeyXEIpNTIKOG MOVvog

* % Mooo0oTO a0BevmwV Nou XpeiaoTnkav aueca MTX AvaAynoia
14/112 (12.5%) otnv opada MNZA
72/89 (80.9%) oTtnv oudada A
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Thoracic Paravertebral Block for Breast Surgery

Stephen M. Klein, MD*, Arthur Bergh, MD, PhD*, Susan M. Steele, MDr,
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' Anesthesia & Analgesia, 2000; 90: 1402 - 1405
60 aoBeveic

Eneupaoeic Meyebuvong MaoTou (KOOUNTIKEC)
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‘KaAuTtepn MTX AvaAynoia: 30min, 1h, 24h vs TA
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Thoracic Paravertebral Block for Breast Surgery

Dukes University Medical Centre, Durham, North Carolina |

3450 aoOeveig
EnepBaoceic yia Ca paotou uno MN>A 6M3 >

= 90.2% nocooTO €nITUXiag yovo pe MZA
= EninAcov 4.4% nooooTO €niTUXiag HE NPOoONKN
Tonikng dinénong pe TA
= ApioTn avaAynoia (VAS 0-2) oto 89.8% TwV aoBsvwyv
= Anoucia MTX vauTiac / egeTou oTo 94.2% TWV A0OEVWV
= Movo 1% Twv aocBevwv voonAegia > 23h
= [ToAU uypynAO MOOOOTO IKavomnoinong acbsvwv
- 24h 99.8%
- 1" wk 98.5%

Ganapathy S et al,
Int Anesthesiol Clin, 2005; 43 (3): 185 - 193




Paravertebral Blockade for Minor Breast Surgery
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] (Anesth Analg 2002;94:355-9)
30 aoBeveig

MikpEc eneuBaoceic paorou

Opada MNZA: TonoBeTnon kabernpa oTov M2 Xwpo
n=15
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KaAuTepn avaAynaoia otnv opada MZA 2h (p<0.01)
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'OMWC PETA TIC 2h napopola anoTeAEouaTa kai oTic OUo oPAadeg

« ANQ@iBoAn n xpnoipoTnTa NZA o€ TETOIEC HIKPEC ENEPPACEIC
« Kivouvoc eninAokwv
« Risk — Benefit Ratio




Single-Injection Paravertebral Block Before General

Anesthesia Enhances Analgesia After Breast Cancer Surgery
With and Without Associated Lymph Node Biopsy

Pekka M. Kairaluoma, MD*, Martina S. Bachmann, MD, PhD*, Aulikki K. Korpinen, MDt,
Per H. Rosenberg, MD, PhD*, and Pertti J. Pere, MD, PhD*

(Anesth Analg 2004;99:1837-43)

60 aobeveic
MaorekToun £ Asupadevikoc KaBapiouog

Opada MNZA: BUPI 0.5% (1.5 mg/kg)
n=30
Opada Placebo: n=30

KaAuTepn avaAynoia otnv opada BUPI

40% pPIKpOTEPN KaTavaiwaon oniosidwv otnv opada BUPI
MeyaAuTepog t pexpl Tnv 11 xopnynon oniogidouc avaAynTikou
TaxuTepOC XpoOvoc avavnyne otnv opada BUPI

MIKPOTEPO MNOCOCTO KATACGTOANCG w¢ 24h

YwnAOTEPO €ninedo Ikavonoinong acbevwyv otnv opada MNZA BUPI




Thoracic Paravertebral Block for Breast Cancer Surgery:
A Randomized Double-Blind Study

Moller JF et al, Anesthesia & Analgesia 2007; 105: 1848 — 1851

79 aobeveic, EnepypBaoccic yia Ca paoTtou
Oupada NzZA: n = 38
A7 - G5
30 ml ponipakaivn 0.5%
5 ml / eninedo

Oupada Placebo: n = 41

« XapnAn gvraon noévou (VAS) otnv opada MZA Ropi vs Placebo (<3)
p=0.0001

« MikpOTEPN KaTavaAwaon onosldwyv (gaivravuAn) otnv oyada Ropi
p=0.001

« MOvo yia TIC NpwTeC MTX wpPEeg

« Mikpn ¢ di1dpkelag avaAynaoia

« MikpOTEPO NocooTo MTX NauTiac / EpyeTou otnv opada MZA Ropi




A Prospective Comparison of Continuous Wound
Infiltration with Ropivacaine Versus Single-Injection
Paravertebral Block After Modified Radical Mastectomy

Tatiana Sidiropoulou, MD*
Oreste Buonomo, MD+

Eleonora Fabbi, MDf}

Maria Beatrice Silvi, MD}
Georgia Kostopanagiotou, MD*
Alessandro Fabrizio Sabato, MDt

Mario Dauri, MDf

BACKGROUND: The efficacy of continuous wound infiltration with local anesthetic
has not been compared with that of thoracic paravertebral block (PVB) after breast
surgery. In this study, we evaluated the analgesic efficacy and morphine consump-
tion of the two techniques after mastectomy.
METHODS: Forty-eight patients undergoing modified radical mastectomy with axil-
lary dissection were randomly assigned to either a preoperative PVB with 20 mL of
rogivacaine 0.5% (group PVB) or a continuous ropivacaine 0.5% infusion (CRI) at
mL/h rate for each of two multilumen catheters placed subcutaneously at the
end of the procedure (group CRI). The catheters were left in place for 24 h
postoperatively. A standardized general anesthetic was administered to all pa-
tients. Postoperative morphine consumption, pain scores and painful restricted
movement of the shoulder for 24 h postoperatively as well as incidence of adverse
events, including postoperative nausea and vomiting, were recorded.
RESULTS: Morphine consumption was similar between groups (PVB: 42.6 * 11 vs
CRIL: 38.7 = 11 mg in 24 h, P = 0.225). Absolute pain scores were low in both
groups. Four hours after surgery, rour PVB showed a significant reduction in
postoperative pain (PVB: 0 [0-10] vs CRI: 0 [0-30], P = 0.002) and reduced painful
restricted movement (P = (.004), whereas the CRI group had lower pain scores
(PVB: 10 [0-30] vs CRI: 0 [0-20], P = 0.034) and painful restricted movement (P =
0.043) 16 and 24 h (PVB: 10 [0-30] vs CRI: 0 [0-30], P = 0.012) after surgery
Postoperative nausea and vomiting was significantly more frequent in the CRI
group (P = 0.017).
CONCLUSIONS: Continuous wound infiltration of local anesthetics is an effective
alternative to paravertebral analgesia after mastectomy with axillary dissection.
(Anesth Analg 2008;106:997-1001)




NZA vs Enlakl\npiiilo|

EnsuBacelc
Kap310XEIPOUPYIKI




[Maykoouia !!

:|:€KCIT01J1JL'J_DIO aoBeveic nepinou / €toc: CABG
= 322.000 CABG / €10oc aTIic HMA
MeTeyxelpnTikn Ovnoipornta: 1.7%
MeTeyxelpnTikn Noonpotnta: 2.4%

(Kupiwc Ioxaipia Muokapdiou)

post - CABG

17000 ©avaTol / €10C
24000 peteyxelpnTika Epgpaypata Muokapdiou / €T0C
>TnVv apeon MTX nepiodo (25% - 38%)

>UCYXETION UE ekBaon acBevwv

Leung JM et al, Anesthesiology 1989

Smith RC et al, Anesthesiology 1991

Nalysnyk L et al, Heart 2003

Society of Thoracic Surgeons National DATABASE




Apaye, unapxel KAl
MOU EUEIC WC IATPOI
'Ba pnopoUcapE va BEATIWOOUNE???

1

EAaxioTonoinon apibuwv




Gvnootnta Noonpotnta

L\ D¢ 1.7 % 2.4 %

[oyoiuia
Mvoxapoiov

= Meiwon nooootou kata 1% ——
4600 aoBeveic

British Cardiac Society, Heart 2003



NeipapaTtikeg MeAeTec & TEA

m |Vik — Mo H et al. Cardiac effects of thoracic epidural analgesia before and
during acute coronary occlusion in open chest dogs.
Scand J Clin Lab Invest, 1978; 38: 737 — 746

m Klassen G et al. Effect of acute sympathectomy by epidural anaesthesia on the
canine coronary circulation.
Anesthesiology, 1980; 52: 8 — 15

m Davis R et al. Thoracic epidural anaesthesia reduces myocardial infarct size
after coronary artery occlusion in dogs.
Anesth Analg, 1986, 65: 711 — 717

m Blomberg S & Ricksten SE. Effects of thoracic epidural anaesthesia on central
haemodynamics compared to cardiac beta adrenoreceptor blockade in
conscious rats with acute myocardial infarction.

Acta Anaesthesiol Scand, 1990; 34: 1 — 7

m Meissner A et al. Protective effects of thoracic epidural anaesthesia on
arrythmogenesis in chronically instrumented dogs.

Anesthesiology, 1998, V89: 627



ISCHEMIA

Mechanical
Metabolic Abnormalities
Electrophysiologic

Traditional Approach Cardioprotective Therapy

e.g. Beta Adrenergic
Antagonists

e

i CBF: Normal Heart Rate
Regions
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Contractility

TT CBF: Ischemic Zone | N

Subendocardium Afterload




Neipaparikec MeAeTec & TEA

APBAUvVON evepyonoinonc ZupnadnTikou
wC anavrtnon o€ EM
4 Napeyopévou 02 oTO PUOKAPDIO

¥ KaravaAiokopevou O, ano 1o yuokapdio

MikpoTepN NTwon ST

Meiwon peyeBouc epppaypaTikng nepioxne (46%)
AvakaTtavopn O1aToIXWUATIKNG oTEPavIaiac
AIJATIKNG PONC NPoc To evookapdlo, 10iwC o€
eNIBapupPevo puokapdIo

EAGTTWON ayyEIakwy avTIOTACEWV GTEPAVvIaiwyV
ayyeiov (20% - 25%)

Eusl\p/i\I(sler'] enidpacn oTnv NapanAeupn KUKAoPopia
o€



Effects of High Thoracic Epidural Analgesia on Myocardial
Blood Flow in Patients With Ischemic Heart Disease

Eigil Nygard, MD: Klaus F. Kofoed, MD, DMSc; Jacob Freiberg, MD, BS; Seren Holm, PhD:
Jan Aldershvile, MD, DMSct; Kirsten Eliasen. MD: Henning Kelbzk. MD. DMSc

Circulation. 2005;111:2165-2170
‘ i i 2TAOEPOINOIHZH A2OENQN
= AVTIIOXQIUIKN Opaan ME AXTAGH *THOAIXH
- AVTIO'TI’]@GYXIKF'] 6pa0r] ANOEKTIKH 2E ®APMAKA
NOREPINEPHRINE avi i
— _ = Mikpotepn TTTwon ST
splllover = BeAtiwaon KivnTIKOTATAG TOIXWHATWY
0 E)\C'I'I'I'(DOT] qppuew(bv = BeAtiwon LVEF oTo stress
= [Maparaon avepeBIoTNG "} Muokapdiakou epyou
: : - 1 MuokapdIaKr¢ POrS AiUaTOC
nePIOOOU, AIlYOTEPEC SVT ) ,
' ' 5 1 AIQUETPOU OTEVWHEVWV
= 7?77 Mnxaviopog nnéng / OTEPAVIAiWY, GPA Kal POrG
PLT = EAdTTWON puokapdiakoU stunning

m  AyyelodIa0TOAN €0W PACTIKAG

Alvarez J et al, Curr Opin Anaesthesiol 2005



Anesthesiology 2004; 101:153- 61 © 2004 American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Effects of Perioperative Central Neuraxial Analgesia on
Ouitcome after Coronary Artery Bypass Surgery

A Meta-analysis
Spencer S. Liu, M.D.,* Brian M. Block, M.D., Ph.D.,T Christopher L. Wu, M.D.%

205.000 aoBeveic Mapopoia nocoota BvnrotnTac MA: 0.3%, EA: 0.7%
15 RCTs Kauia diapopa os EM TA: 3.4%, EA 2.3%
1178 aoBeveic TEA >NUavTIKN MEiwon appubuIwyV, avanveuoTIKWV EMIMAOKWY,

17 XPOVOU anocwAnvwong os EA

668 aobeveic IT
TEA vs GA, IT vs GA
27?7? EKBAZH

KaAuTtepn MTX avaAynoia pe EA

A/ IT: napouola anoTeAECUATA yia BvnToTNTA K
OvnoiuotnTta 1.7%



KENTPIKOZ NEYPA=ONIKOXZ AMNOKAEIZMOx

KINAYNOI — ENINAOKEZ

NRTIAIO AIMATQ2MA
s PoAoc Hnapivng — Mieon NM

s Mn KX aoBeveic:
1/150.000 (EA), 1/220.000 (IT)

s 50% kaTa TNV agaipeon Tou KabeTnpa
m KX aoBeveic: 1/1100 - 1/1500 wc kai 0.35%
(100 popec peyaAuTepoc kivouvoc) HTEA

m KX aobeveic: 1/2400 - 1/3610 IT



Epidural Anesthesia in Cardiac Surgery:
Is there an increased risk?

2 €TN Sanchez Ricardo et al,

J Cardiothorac Vasc Anaesth, 1998

HTEA, T1 T2
Tnv napapovn TnG eneppaonc
EniokAnpidio aipatwpa: 0/558

1991 - 2003

8621 CABG, 2113 TEA (C7 —T3)
J Cardiothorac Vasc Anaesth, 2005

s Tpwon okAnpac (0.85%)
m [lapodikn veupoloyikn cuvdpoun (0.18%)




ElTL2KNAHPIAIO AIMATSMA

‘IECITEUGUVTr']pIE(; odnyiec dev unapyouv yia KX acBeveic
EmAoyn acBevwyv / Evnuepwpevn Zuvaiveon
'EAeyxoc nnkTikoTnTac, ACT

Hnapiviopog TouAayioTov 1h pera TEA e &
KaBeTripag o€ ayyeio: avaBoAn XT yia 24h | &
'Ox1 enavahapBavopEeVEC NPOCTABEIEC Ty %
Meon Mpappun

NS 0.9% npo TonoBeTnonc kabeTnpa
AuoTnpPO VEUPOAOYIKO monitoring
Tayeia diayvwon eniokANPIGiou aluaTwUATOC
N/X eneypBaon (anoocupnieon) 6h, max 8 — 12h

Vandermuelen EP et al, Anesth Analg 1994 Ho AM et al, Chest 2000




KINAYNOI — EMNINAOKE2 KENTPIKOY
NEYPA=ONIKOQOY AINOKAEIZMOY

+

EniokAnpidio anooTnua
m 1:800
m Av kabetnpac > 48h

Phillips JM, BJA 2002



KINAYNOI — EMNINAOKE2 KENTPIKOY
NEYPA=ONIKOY AMNOKAEIZMOY

AnoTtuyia TEA
m 'EAA€Ipn anoTeAeouaTikoTnTac
m 33% - 50%
m >xedov 1:2
Tpwon okAnpac
m 1:200
TEA nepIoooTEPO €UEPYETIKN ano LEA

McLeod JA et al, Anaesthesia 2001
Rigg JR et al, Lancet 2002

Kamming D & Davies W, EJA 2005



Regional Anaesthesia in Cardiac Surgery
A friend or a foe?

+

[1a KGBe enEICOdI0 VEUPOAOYIKNC GUVOPOUNG

s 20 EM
m /6 AF
©a pnopouacav va npoAnedouv

ONHZIMOTHTA

Djaiani G et al, Semin Cardiothorac Vasc Anaesth, 2005



Kapdiayyeiakec EnNAOKEC
MepleyxeipnTIKa

o> 50% TWV BavaTtwv:
NepIEYXEIPNTIKA kapdlayyeiaka cupfapara

e AINAACIA0POC KOOTOUC av oupdBel MTX B6avaTog
kapdlayyeiakng arrioAoyiac

e 50% uywnAoTEPO KOOTOC av MTX EM

e AgBeveic nou snifiwvouv yeta MTX EM:
AinAaoclaopoc niBavoTnTac Bavatou os 1 xpovo
OUYKPITIKA PE aoBeveic e aveninAokn eneppacn

Beattie SW: Evidence — based perioperative risk reduction
Can J Anesth 2005; 52: 6 / R1 —R11



Editorials

Cardiac surgery and intrathecal /epidural
techniques: at the crossroads?

Mark A. Chaney MD

CAN J ANESTH 2005 / 52: 8 / pp 783-788

Epidural Anesthesia and Analgesia for Coronary Artery
Bypass Graft Surgery: Still Forbidden Territory?

Christopher J. O’Connor, MD, and Kenneth J. Tuman, MD Anesth Analg 2001,93:523-5




The Use of Epidural Analgesia in Cardiac Surgery
Should Be Encouraged

For patients undergoing cardiac surgery, anesthesiologists
should choose analgesic options that focus more on
minimizing risk than maximizing the potential of
unproven benefits.

Mark A. Chaney, MD

Department of Anesthesia and Critical Care
University of Chicago

Chicago, Illinois

Anesthesia Analgesia, December 2006; 103(6): 1592




Effect of Postoperative Analgesia on
Major Postoperative Complications:
A systematic update of the evidence

O tCTS, n>200

m 18 peravaAuoelg

s 10 OUCTNUATIKEC AVAOKOMNOEIC

m 8 eninAsov RCTs

m 2 PJEAETEC NapaTnpnonc ano Bacn 0edoueEVwY
m AoBevnc evoelgn ouoxeTiong EA k BvnToTnTag
m AoBevnc evOei€n ouoxeTionc EA k EM guvoAika

s EAaTTWON ouxvoTnTac EM k kapdiayyeiakwv eninmAokwv ae AlTX
enePPaocelc k acbeveic uywnAou Kivouvou

= AnairouvTal K AANeC HEAETEC yia aoPaAr CUPNEPACHATA

m 2WOTOC oXeOIA0UOC NMPWTOKOAAOU, OTATIOTIKN avaAuan, NeyaAUuTEPa
deiyuata RCTs

Liu S & Wu CL. Anesth Analg, March 2007




Continuous Percutaneous Parave
for Minimally Invasive Cardiac Su

Ganapathy S, Murkin JM, Boyd DW, et al
J Cardiothorac Vasc Anesth, 1999; 13 (5): 594 - 596




Comparison of Continuous Thoracic Epidural
Paravertebral Blocks for Postoperative Anal
Minimally Invasive Direct Coronary Artery b

< Tuxalonoinuevn, MpoonTik MeAETN
< 2Uuykpion TEA & MNZA via EnepypBaoceic MIDCAB
< 41 aoBeveic

TEA (04-05) vs M3ZA ApioTepd 04-05

= Kapia diapopa oto VAS Score
= Kapia diagopa oTIC eENINPpOCOeTEC AVAYKEC YIa avaAynTika
= YynAOTEpOC CI otnv opyada TEA 4h, 6h MTX

< Opada NMzA: Kauia sninAokn
< Ouada TEA
— 1 eneigodio napodiknG unoTaong

— 1 eng100d10 paxliaAyiag Dhole J. et al

J Cardiothoracic Vasc Anesth, 2001 Jun; 15(3): 288-292




Bilateral Paravertebral Blockade
for Conventional Cardiac Surgery

Canto M et al. Anaesthesia, 2003; 58(4): 365 - 370

MpoonTikn MeAeTn MapaTtnpnong
111 aobeveic CABG

MNZA (03 N ©4): ROPI & daivravuAn
>uvouaouoc e MA

= Ailgoduvapikn ZtabepoTnTa
- E&aipeTikil MTX AvaAynaia
- Taxeia AnoowAnvwon

- EAaxioTec EninAoOKEC




44530 - PARA-VERTEBRAL BLOCK VERSUS EPIDURAL ANESTHESIA IN ULTRA
FAST TRACK CARDIAC SURGERY

Jean-Francois Olivier, Montreal General Hospital, Montreal, QC, Canada;
David Bracco, Montreal General Hospital;
Nicolas Noiseux, Hotel Dieu de Montreal,;
Ignacio Prieto, Hotel Dieu de Montreal;
Fadi Basile, Hotel Dieu de Montreal;
I M Hemmerling, Montreal General Hospital;

52 aoBeveic CABG

Ouada N3A (v=36)

Epanag 'Eyxuon, T1 - T7, ap
BUPI 0.25%, 3ml/eninedo

Opada TEA (v=36)
T3 -T4, BUPI 0.1%, 8 -1




44530 - PARA-VERTEBRAL BLOCK VERSUS EPIDURAL ANESTHESIA IN ULTRA
FAST TRACK CARDIAC SURGERY

Jean-Francois Olivier, Montreal General Hospital, Montreal, QC, Canada;
David Bracco, Montreal General Hospital;
Nicolas Noiseux, Hotel Dieu de Montreal;
Ignacio Prieto, Hotel Dieu de Montreal;
Fadi Basile, Hotel Dieu de Montreal;

I M Hemmerling, Montreal General Hospital;

Visual analogic score

TEA KaAuTtepn MTX AvaA
NIYOTEPEC AVAYKEC O
'OxI ZoBapeg EninAok

NZA Aiapkela 245 min




Indian J. Anaesth. 2003: 47 (4) : 269-274

COMPARATIVE EVALUATION OF THORACIC EPIDURAL
VERSUS THORACIC PARAVERTEBRAL BLOCKFOR POST
THORACOTOMY PAIN RELIEF WITH 0.25% BUPIVACAINE

Dr. T. Santhosh Kumar' Dr. R. Rajendran?

50 acBeveic nAaoTikn PITPoEIdoUC BaABidac

Ouada MA (v=25)
Eqpana€ 'Eyxuon, T5 - T6
BUPI 0.25%, 8ml

Quada TEA (v=25)
T5 -T6
BUPI 0.25%, 8ml

 —————————————————



Indian J. Anaesth. 2003: 47 (4) : 269-274

COMPARATIVE EVALUATION OF THORACIC EPIDURAL
VERSUS THORACIC PARAVERTEBRAL BLOCKFOR POST
THORACOTOMY PAIN RELIEF WITH 0.25% BUPIVACAINE

Dr. T. Santhosh Kumar' Dr. R. Rajendran?

= Xpovoc yvia anoAutn avaAynaoia (VAS = 0)
id10¢C kal oTIC OUO OPADEC
= Xpovocg via anoteAeopuaTikn avaAynoia (VAS < 4)
id10C kal oTIC OUO ONADEC
= Ynotaon 10 min - 1h
- 50% TWwV aoBevwv pe TEA
- 8.6% TwVv acBevwyv pe MNZA
= [lapopolec peTapoAlec HR kal oTic dUo OpAdEC
= [looooTO AnoTuyiag
- 20% TEA
- 8% [l12A

—




A novel approach for pain management in cardiac surgery
via median sternotomy:

Olivier JF, Bracco D, Nguyen P, et al.
Heart Surgery Forum, 2007; 10(5): E 357 - 362

TEA - NZA (Gpepw)
TEA unepTepei Evavri NZA

1. XapnAotepo VAS Score 6h, 24h

2. Kapia EninAokn k Pe TIC duo peBodoug

3. Apeon AnoowAnvwon MTX k Pe TIC dUO
nebodouc




Comparison of Continuous Thoracic Epidural
and Paravertebral Block for Postoperative Analgesia
after Robotic — Assisted Coronary Artery Bypass Surgery

Mehta Y, Arora D, Sharma KK, et al.
Ann Card Anaesth, 2008; 11(2): 91 - 96

TEA - NZA (apioTepa)
Ioa&iec M£Bodol

. Mapopoia VAS Score 12h, 24h

. Mveupovikn Asitoupyia MTX -
Mapopolec MeTaBoAEG

. 'Id1ec Avaykec oe MTX AvaAynoia




Minimally Invasive CAD

NMapaonov3uAikoG ANOKAEIOHOG
= AnoowANvVwaon oto Xelpoupyikd Tpanell (Apeoa MeTeyxelpnTika)
= [ToAU IkavonoinTikn MTX AvaAynaoia

= 'E€000¢ ano To Noookopeio 48h

Ganapathy S et al
Int Anesthesiol Clin, 2005; 43 (3): 185 - 193




KolAlakec EneppBaaceic

NMapaonov3uAikoG ANOKAEIOHOG
= XOAOKUOTEKTOWN

= Enepypaocic Neppwv




EnepBaoceic XOAOKUGTEKTOHNG

Giesecke et al. Br J Anaesth, 1988; 61: 652 - 656

« MZA: Epana& 20ml 0.5% bupivicaine
« 6h apioTn PETEYXEIPNTIKN avaAynaia




EneppBaoceic XOAOKUOGTEKTOHNG

Bigler D et al
Acta Anaesthesiol Scand, 1989 Oct; 33(7): 561 - 564

<« AINAN Tu@An MeAetn: NZA vs TEA
« 20 aobeveig
+~ MEZA (03, 04 wg 011)

BUPI 0.5% (15ml epana& k pera 5ml/hr)
» TEA (©3, 04 w¢c 011)

BUPI 0.5% (7ml) & Mop@pivn 2mg (epanag)

hMETA 5mi/hr & popeivn 0.2 mg/h
« MZA: YynAoTepo VAS score

MeyaAUTEPEC avAyKeC yia OUOTNHATIKR Xopnynon Hop®ivNng

« MZA & TEA: MNapopoleg Alpoduvapikes AIAKUPAVOEIG
« MZA: AvEnapkng w¢ n povn avaAynTikn peBodog




EnepBaoceic BouBwvoknANnG

Klein SM et al
Reg Anesth Pain Med, 1998 May-Jun; 23(3): 306 - 310

- 22 aoBeveic, 5ml 0.5% bupi & eniveppivn (010 - 02)
- 2 aocBeveic: anoTuxia AnokKAEITUOU

- 3 aobBeveic: enokAnpidloc eNEKTAON

- 13/20 nAfpn¢ avakou®ion novou >10h

Wassef MR et al
Reg Anesth Pain Med, 1998 Sep-Oct; 32(5): 451 - 456

- MZA vs field block

- 15 aoBeveic ava opada

. M=A: ©12, 01, 02

- MZA: NiyoTepog novog dieyxeIpnTIKA, HIKpoTEPN doan TA, AIYOTEPEG
NAPAKEVTNOEIG

- KaBoAou aveniBupnTeC eVEPYEIEC




EnepBaoceic BouBwvoknANnG

NMapacnovOUAIKOC AMOKAEIOHOG
©11 - 02 'l

Enioxeon oupwv 0%

Napapovn otn MMA® 2.5h

20% TwV acbevwv kapia avaykn yia MTX oniosidn
[MoAU PikpO noocooTo MTX NauTiac k EpeTou
EnioTpo®n oTnVv €pyacia o€ 5.5 nuepec

Weltz CR et al
World J Surg, 2003; 27: 425 - 429




Paravertebral Somatic Nerve Block Compared
With Peripheral Nerve Blocks for Outpatient
Inguinal Herniorrhaphy

Stephen M. Klein, M.D., Ricardo Pietrobon, M.D., Karen C. Nielsen, M.D.,
Susan M. Steele, M.D., David S. Warner, M.D., Joseph A. Moylan, M.D.,
W. Steve Eubanks, M.D., and Roy A. Greengrass, M.D., F.R.C.P.

Regional Anesthesia and Pain Medicine, Vol 27, No 5 (September-QOctober), 2002: pp 476-480
' kR Al TS
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EneppBaosic KolAiacg

ZUYKAEION EIAEOOTOMIAC
(Kalady MF et al, Dis Colon Rectum 2003)

M2A vs TA
Meiwon kooTouc kaTta $1100 / aoBevn

Anokaraotaon KoilAlokRANG
(Naja J et al, Eur J Anaesthesiol 2002)

NZA (aupw) vs TA

NoonAeia pikpoTepng diapkeiag (2.3 vs 4.1 nUEPEQ)
XapnAoTtepo VAS score

NAIYOTEPEC AVAYKEC O OMIOEIdN

MikpoTepn ouxvoTnTa MTX NauTiag — EpeTou (3.3% vs 26.7%)
YwnAO score ikavonoinonc acBevwy (90%)

Xeipoupyikn O1copayou (Kelly FE, Anaesthesia 2005)
MNZA - kabeTnpag: Taxeia kivnTonoinon acbevwyv 1" MTX nuepa




Puol1oAoYIKOC TOKETOC

Meguiar RV, Wheeler AS.

Lumbar sympathetic block with bupivacaine. Analgesia for labour.
Anesth Analg, 1978; 57: 486 - 490

Suelto MD, Shaw DB.

Labour analgesia with paravertebral lumbar sympathetic block.
Reg Anesth Pain Med, 199; 24: 179 - 181

Leighton BL, Halpern SH, Wilson DB.

Lumbar sympathetic blocks speed early and second stage induced
labour in nulliparous women.

Anesthesiology, 1999; 90: 1039 - 1046




PuoI0A0oYIKOGC TOKETOC

+ 4 €NITOKEC Ye avTeVOEIEN yia eniokAnpidio

dlaTtapaxec nnéng, HELLP
veupoBAaoTwpa, d1oxIONC paxn

« 1° ZT1adI0 TokeToU - MZA (010 - 02)

< BUPI 0.5% 4ml & eniveppivn 1:200.000

« 4/4 avakou@ion anod odUVEC TOKETOU
< Algoduvapikn ZTabepoTnTa
« KaBoAou AveniOuunTtec Evepyeleg
< ANAQ...
Ev Tw Babsgl nueAikog novocg K novog opbou

Ae cuvioTaral yia 6Aoug!!!
Nair V & Henry R
Can J Anaesth, 2001 Feb; 48(2); 179 - 184




ANAESTHETIC TECHNIQUES DURING PREGNANCY.
A CASE REPORT AND REVIEW OF THE LITERATURE.

! Simeotoridou Marina MD., ' Stamatiou Georgia, MD, PhD, ° Papaioannou Vasilios, MD, PhD.
! Stamoulis Konstantinos, MD., ' Vietzakis George, MD, PhD

The Greek E-Journal of Perioperative Medicine 2007; 5:58-61
Eldnviko TTeprodkd [epreyyeipntiknic latpknc 2007; 5:58-61

= Eykupoouvn 20 wks

= 'OyKOC JaoToU apioTePa

= Anoguyn Mevikng Avaicbnaoiag

= [1ZA aploTepa ©1 - 67

= PoniBakaivn 0.5%

= 5ml ava eninedo

= ANOKAEIOHOC EMIMOANG AQUXEVIKOU NAEYUATOC
= AlIGpKeIa Xy&elou 65min

= Apiotn MTX AvaAynoia 24h




Anesthesiology 2001; 94:531-2 © 2001 American Society of Anesthesiologists. Inc. Lippincott Willims & Wilkins, Inc.

Subcutaneous Paravertebral Block for Renal Colic
Sergei Nikiforov, M.D.,* Arthur J. Cronin, M.D.,T W. Bosseau Murray, M.B., Ch.B.,T Virginia E. Hall, M.D.§

-Kt'mon'29 sBéoHdéwv -AUon Znaopou OupnThpPa
°K(1)')\IKOC VEQpPOU ' *VAS Score: ano 10 === 0
«Anoppaén OupnTtnpa ocgia [110 aNOTEAECUATIKN

[1Z AnokAgiopog ©10 - 02 avaAynoia cuykpITIKa JE
-A1dokaivn 2% 6ml onioI€IdN

-BouniBakaivn 0.25% 6ml ‘Mikpn didpkela dpaonc 2h




NMapaonovOouAikog Ano
Xpoviog NMovoc

Anouacia TuXalonoiNUEVWY N CUYKPITIKWOV HEAETWV
MN>A vs EniokAnpidiou

Epapuoyn o kaAonln kK KAapKIVIKO NOVO, UE KAAUTEPQA
anoTteAeopaTa otTnVv 11 nepinTwaon

XpovioG NovoG HETO OwpakoToun k MNZA
99% AuEON ANOTEAEONATIKOTNTA

ANNA

1°6 unvag 58% BeATiwon

206 unvacg 30% BeATiwon

4 uNvec 8% BeATiwon

XpOVIOG NOVOG HETA HACTEKTOMN

88% TwvV MNZA BswpnOnkav eniTuxn Tov 1° ynva




NMapaonovOouAikog Ano
dappaka

- BouniBakaivn 0.5% r 8 |
- Aidokaivn 1% s "‘
¢ By}
-

« PoniBakaivn 0.5%

NpocOnkn Eniveppivnc 1:200,000 n 1:400,000

w¢ OEIKTN EvOAYYEIAKNC £YXUONCG

Richardson J & Lonngvist PA. Br J Anaesth, 1998
Karmakar MK, Anesthesiology, 2001




NMapaonovOouAikog Ano
dappaka - AocoAo

= Anouaoia BiBAloypapikwv dedopevwy yia akpifn docoAoyia
yia epanag rj ouvexn eyxuon

ENHAIKEZ

« 15ml oykogG: enekTaon o€ 3 OEPUOTONIA

« 3 - 4ml poniBakaivng n BouniBakaivng PE ENIVEPPIVN
ava eninedo €yxuong

MNMAIAIA
« Epana€ eyxuon 0.5ml/kg

Richardson J & Lonngvist PA. Br J Anaesth, 1998
Karmakar MK, Anesthesiology, 2001




AoocoAoyia — ZUVeEXNG®

dappako

> UYKEVTPWON

Epana
‘Eyxuon

EvNAIKEC

BouniBakaivn

A1dokaivn

0.25 - 0.5%

15 - 20ml
n 0.3ml/kg

15 - 20 ml

BouniBakaivn

A1dokaivn

0.125 - 0.25%
+ enive@pivn

1% = epinepherine




NMapaonovOouAikog Ano
dappaka - AocoAo

AvaAynTiKO ZXNHA YIa OWPAKOTOMEC

Bounifakaivn 0.25% - 0.5%

Bolus Aoon 15 - 20 ml, 10min npo TouNCG

Bolus Aoon 10 ml katd Tn ocuykA&ion Tou Bwpaka
'Eyxuon 0.5% pe pubpo 0.1mi/kg/h yia 2d

'Eyxuon 0.25% pe pubpo 0.1ml/kg/h yia Tic enopeveg 3d

Sabanathan S, British J of Hospital Medicine, 1993
Karmakar MK, Anesthesiology, 2001




NMapaonovOouAikoG AnNOKA
Mnxaviouocg - En€Ekra

MiBGaveg AvaTopikEG «lMeploxeéc>» ENEKTAONG

® Tonika otov M Xwpo

» Suvexodpeva Enineda npoc Ta navw A KATw

® MeoonAgupioc Xwpocg

®» EniokAnpidioc Xwpocg (70% / diadepuikog MZA),
ouvnNOwc oJONAgUpa Kal o€ acnuavTo Baduo

®» Epana€ 'Eyxuon TA 15 - 20m!|
To i010 anoTeAeopaTikn e 3 — 4 ml/eningdo

® [1oAU Meyaloc 'Oykoc: ApgoTeponAgupn Avalobnoia

®» Av To €nBuunTO block > 5 depuoTdia TOTE OUVIOTATAl EYXUON O€
MoAAanAa onpeia n o€ 2 yOVO onNUEIa JE APKETN anooTaan
LMETAEU TOUC Karmakar MK, Anesthesiology, 2001




Thoracic Paravertebral Block
Manoj K. Karmakar, F.R.C.A.”
Anesthesiology 2001; 95:771-80

Lateral costotransverse ligament

Intartransvers:s [igamant

Faragpinal muscle




NMapaonovOouAikoG AnNOKA
Mnxaviouocg - En€Ekra

MOaveg Tponol EnéEkTaong

B MegUOVWHEVA OTO HECONAEUPIO XWPO

® Empnkng EnékTaon

®» EniokAnpidioc Xwpocg

®» Aiknv «=Uvvepou» (Cloud like Spread)
> MikTOG TUNOG EnekTaong

Karmakar M, Br J Anaesthesia, 2000
Karmakar M, Anesthesiology, 2001
Karmakar M, Reg Anesth Pain Med, 2001




Marret A, Ann Thorac Surg 2005;79:2109 -14

—



Thoracic paravertebral block: radiological
evidence of contralateral spread anterior
to the vertebral bodies

Karmakar, MK et al
BJA 2000: 84:263-265



EnekTaon ANOKAEIOHOL

<« Agv unapyouv dedopeva
Yla TNV €NEKTACN TOU ANOKAEIOUOU
O€ OXEON ME TOV OYKO, TN 800N, TNV NUKVOTNTA K
TN BapuTnTa TOU PAPNAKOU

<« BUPI 0.375% 15 ml
Enektaon o€ 4 yeconAeupia diacTnuara

(Eason & Wyatt, 1979)

6 aoBeveic, 15ml Bupivicaine 0.5%
©9 - ©10 / akTivoAoyikn eniBeBaiwon Beong BeAovng
MovOonAgupoC ANOKAEIGHOC
> WHATIKOC ANOKAEIONOG 0 5 degppoTopia (1 - 9)
>upnadnTikog ANoKAEIONOC o€ 8 deppoTopia (6 — 10)
'Ox1 coBapec AIJodUVANIKEC AIAKUNAVOEIC

Cheema SP et al. Anaesthesia, 1995 (Feb); 50: 118-21




EnEkTaon AnokAEeic

+ ZTa naidia 0.25ml/kg okiaypa@ikou otov MZX

EnekTaon anokA&iopgouU kaTta 5.7 deppoTopia
(Eason & Wyatt, 1979)

16 €BeAovTeg, 22ml AiIdokaivn 1% 0.5%

©11 / akTivoAoyikn enipeBaiwon B€onc BeAovng
MovOonAgupoC ANOKAEIGHOC

KaBoAou ETeponAsupn Enekraon

> WHATIKOC ANOKAEIONOC o€ 12 depuoTopia

(6 keE(paAIka 6 oupaia)

>uhnadnTIkog ANOKAEIOHOC TOUAQXIOTOV O 6 OEPUOTONIA
Au&non All, ox1 KX og oAoug

ETeponAeupn EAGTTWON Beppokpaciac deppaTog kaTta 1°

Saito M et al — Acta Anaesthesiologica Scandinavica, 2001 Jan




Enékraon ornv OMZz?

% Lonnqvist PA — Anaesthesia — 1992 Dec; 1051-52
= 13 nTwpata
= Meilwv Woitng: «Zppayiler» Tov NMNZX kATw ano Tov 012

% Saito M - Surg Radiol Anat - 1999, 21(6), 359-63
= 12 nTwuaTta
= 15ml okaiypagpikou oto ©11
= Eicodog oTnVv evdonepiTovaikn KOIAOTNTA HECW NAayiwv

OUVOEOUWYV

EMNEKTAZH

YnonAgupio v

AayovoBouBwVIKO V

AayovounoyaoTplo V

MnNpPOYEVVNTIKO V

'EEw MnpodepuaTiko v

Mnpaio v




MoapoaornovOuAiko¢c AMOKAELOUOC

Epanaé Aoon
Ertavaappavopevec Bolus Aooelc
Alakekoppevn Xopnynon TA ano KaBetnpa
KaBetnpec 2uvexouc Eyyvonc umopouv va
XpnotpomnotnBouv




Thoracic Paravertebral Block: Influence of the
Number of Injections

Zoher M. Naja, M.D., Mariam El-Rajab, M.D., Mohamad A. Al-Tannir, M.PH.,
Fouad M. Ziade, Ph.D., Khalil Tayara, M.D., Fadi Younes, M.D.,
and Per-Arne Lonngqvist, Ph.D.

Regional Anesthesia and Pain Medicine, Vol 31, No 3 (May—June), 2006: pp 196-201

NMoAAanA&g / AiakonTOpeVEG Eyxuoeig oTov NEX
 MepiocoTepo AEIONIOTN

AkTIVoAoyikn & KAIvikn KaTtavopn Tou AnokAgIgpoU
 MepioodTepo ACPAANC MpakTikn

E€aipeon iowc o1 naxuoapkol acbeveic

Epana§ Xopnynon
MoAU KaAn AvaAynoia o cuvduaouo Pe M'A, oxI avalobnaoia

Eyxuoeig o NMoAAanAda Eningda
Xelpoupyikn Avaliodnoia




deHdKOKIVI]Tl:-

2 20ml BUPI 0.5% =) Cmax 1.45mcg/ml nAaopaToc

% 2€ Xpovo 25min (10 - 60 min)

+ MpoodeuTikn cucowpeuon BUPI o cuvexn €yxuon
(pappakou ortov MxX

«» Xwpic onueia To&ikoTnTag, napoAo nou C > oudoc¢
via onueia To€éikotntag ano KN (2 - 4.5 mcg/ml)

« EEapTaTal ano pubuo auénong

« MOavov n aitia yia MTX ouyxuon
nou nauvel JeTa tTn diakonmn Tou papuakou

« /A1dokaivn, HIKpOTEPN KapdloToEIKOTNTA
EAkuoTIK EMmAoyn

Karmakar MJ. Anesthesiology, 2001




tbappaxom_

'Eyxuon BUPI 0.5%
Pubuoc 'Eyxuonc 0.1 ml/kg/h
Alapkela 'Eyxuonc 120h

Max C oTic 48h = 4.92 mcg/ml
Evag Aoesvnq 7.48 mcg/ml
Kaveva onueio To&ikoTnTac ano KN

Why?

Berrisford B. Br J Anaesth, 1993; 70:201 - 204
Karmakar MJ. Anesthesiology, 2001




D apHAKOKIVNTIKN

+ To eAeuBepo kKAAoua Bounifakaivng oTo NAaoua NApapeVvel
oTaBepo

% AUEnon TnG al 0&Ivng yYAUKoNnpwTEivng nou OECHPEUEI TN
BUPI

+» MeyaAuTepn au&non cuykevTpwonc S — BUPI 1copyepouc o€
oxeon ME R - Toopepeg
Dauphin A et al. Can J Anaesth, 1997; 44:367 — 370
Karmakar MJ. Anesthesiology, 2001

Richardson J, Sabanathan S. Acta Anaesthesiol Scand, 1995, 39: 1005 - 1015
Booker PD et al. Br J Anaesth, 1996; 76: 365 — 368




NMAPAZTTONAYAIKOZ ATNOKAE

AvoooAoyikn Anavrtnon & Anavrnon

The Effect of Thoracic Paravertebral Blockade on
Richardson J et al. Anesth Analg 1998; 87:373-6

BouniBakaivn 0.5% 1.5 mg/kg oTtov MN=X

= 10 aobeveic

- MeoonAeupia SSEPs
EnekTaon anokAgiopou 1.4 deppoTopia navw & 2.8 depuoTodia KATW
NAnpng karapynon SSEPs
- 2 depuoToOMIa o€ 4 aoBeveig
- 3 dgpuoToOpIa o dUO acbeveic
Mapopola anoTEAEONATA PE KEVTPIKOUC VEUPAEOVIKOUC ArMOKAEIOUOUG
Meiwon stress: Ac oxeTileTal ye Tumor Growth Factors

Richardson J et al. Anesth Analg, 1998
O’ Rian SC et al. Anesth Analg, 2005




ANTENAEI=EI2
NMAPAZINMMONAYAIKOY ANMOKAEIZMOY

AnoOAuUTEC

> OAeypovr oTnVv NEPIOXN NAPAKEVTNONG

> Epnunua Owpakog

> AAAepyia og Tonika AvaioBnTika

> XwpokaTtakTnTikn EEepyacia MapaonovduAikou Xwpou

ZXETIKEG

Alatapaxecg MNN&Eng
AvTINNKTIKA/AvTiaigoneTaAiaka
Ku@ookoAlwTikoi AoBevVEig
(?nveupobwpakac/unapaxVvoelidng eyxuon))
MponyeiBeioca OwpPaKOTON

(Tpwon nveupovoc/unelwkKoToc)

Richardson J & Lonngqvist PA. Br J Anaesth, 1998
Karmakar MK, Anesthesiology, 2001




ErtumtAokéec M2A

Toélkotnta amo Tormiko AvaloOnTiko
MveuvpoBwpakacg < 1%

Yrotaon < 5%

Awayvon otov EmokAnpidlo Xwpo 1%
Awayvon otov YookAnpidlo Xwpo

OAwn «Paytoion

KepahaAyia ano Tpwon ZKANPAC
Yuvdpopuo Horner (povomAgupo — apudotepOmAEUPO)
MuehonabBela, MapdAvon Brown Sequard

Evéayyelakn Eyxvon otnv Katw KoiAn OAERa i otnv Aoptni

Richardson J & Lonnqvist PA. Br J Anaesth, 1998
Karmakar MK, Anesthesiology, 2001



EMINMNAOKEZ
NMAPAZIMONAYAIKOY ANOKAEIZMOY

ZXETIKG XapnAo NMNoocooTo

> 50
Richardson J & Sabanathan S. Acta Anaesthesiol Scand 1995

> 2.6% eneUPACEIC HAOTOU
Conveney E et al. Ann Surg 1998

> 367 aogBeveic (319 evnAikecg, 48 naidid)
Tpwon ayyeiou 3.8%
Ynoraon 4.6%
Tpwon une{wkoTog / nveupovog 1.1%
NMveupoOwpakac 0.55
Lonngvist PA et al. Anaesthesia 1995

Richardson J & Lonngqvist PA. Br J Anaesth, 1998
Karmakar MK, Anesthesiology, 2001




ErtumtAokéec M2A

156 EneuBaoeic yia Ca puaotou

4/156 EmutAokec (2.6%)

2/156 emiokAnpidloc daxvon

1/156 amoppodnon emvedppivng

1/156 nveupoBwpakag (Ukpog - 15%)

Conveney E et al. Ann Surg 1998
Richardson J & Lonngqvist PA. Br J Anaesth, 1998
Karmakar MK, Anesthesiology, 2001



Moocoota Artotuyioc MNZA

MZA: EukoAla EkpaBnong

YYnAo mocooto Emttuyiog

aveéaptnta ano aplbuo blocks mou gywvav
Mooooto Amotuyiag: 6.8% - 10%

(kuplwc emepPaocelc paotou)

2UYKPLOLLO TTOO0O0TO PE AANEC TIEPLOXLKEC TEXVLKEC

Conveney E et al. Ann Surg 1998
Richardson J & Lonngqvist PA. Br J Anaesth, 1998
Karmakar MK, Anesthesiology, 2001




Anotuyio TEA

2€ 677 agBeveic TToooaTo atroTuyiac 6.9% (C7-T7) Aoyw:
Aduvauiac avixveuang emakAnpidiou xwpou3.8%
NavBaopevn TotroBetnon Kabetnpa 1%
Avetrapkec block 2.1%
Tpwan akAnpac 1%
Ailparnpen NMapakevinaon 1%
Bayotovia 0.6%

[MBavo MNMNoooatd Atrotuyiac~ 10%- 30%

Salvi et al. EJA, 2005; 22: 723




Who Is doing It?

Table 1. Success Rate and Recommended Case Load

EokAnpidiog 95%
H o SUoKOAN Success Recommended  confidence
: : rate case load interval for
ﬂaprG,T T TEXVIET Procedure (%) (Mean) success rate’
TTEPIOXIKNG
Spinal 90 71 0.75-1.0
M . E . anesthesia
0000TO ETTTUXIAS Epidural 78 90 0.71-085
80% pera 90 anesthesia
TTPOCTTAOEIEC Brachial plexus 87 62 0.76-0.97
block
Konrad et al Arterial line 84 60 0.60-10
Anesth Analg 1998;86: 635 “Confidence intervals are given for the mean recommended numbers

(values were calculated from all 11 residents).



[MTOIA H IAANIKH EMNIAOIH??

MN>A n EniokAnpidioc




NMEPIOXIKH ANAIZOH2IA — ANAATHZIA

“AuokoAn Anogpaon”
Eidooc Engupaonc
Aidpkeia

lMporiunon AoBsvoug

XapakrnpioTika
AoBsvoug

BaBuoc Ikavonoinong

Eumrsipia Zuvodd
XEIPIFOY Noorjuara

ANAIZOZ/TOY
Kivduvocg lNapéuBaong

Sullivan B Regional Anaesthesia Core Program, 2003




Table 1. Advantages of Thoracic Paravertebral Block

Technical

Simple and easy to learn
Safer and easier than thoracic epidural
Palpation of rib not necessary and scapula does not interfere

with block

Safe to perform in sedated and ventilated patients

Catheter placement under direct vision during thoracic surgery
is safe and accurate

Chest drain loss of local anesthetic is four times lower than
that of interpleural block




NMAPAZIMONAYAIKOZ ANOKAEIZMO2

Clinical

Single injection produces multidermatomal ipsilateral somatic and
sympathetic nerve block
Reliably blocks the posterior primary ramus

Abolishes cortical responses to thoracic dermatomal stimulation
Inhibits stress and pressor response to surgical stimuli
Maintains hemodynamic stability

Reduces opioid requirements

Low incidence of complication

Preserves bladder sensation

Preserves lower limb motor power

Promotes early mobilization

No additional nursing vigilance required




NMAPAZIMONAYAIKOZ ANOKAEIZMO2

EAGTT®WON TOU NOCOOTOU EHPAVIONG
XPOVIOU NOVOU HETA HAOTEKTOMN / OwpakoToun

= Meiwon Tou NooooToU PETANTWONG ToUu 0&€oc MTX NOVOU G€ XPOVIO
= [1ZA: 0% nooooTo
= AA\ec MeBodol: wg kal 80%
= AgOeveic nou unoBANOBNKav o€ HaAOTEKTOMN uPavidav
UIKPOTEPA NOO0O0TA AAAG KAl PIKPOTEPN EVTAON XPOVIOU NMOVoU
oToucg 12 pfiveg MTX

Kairaluoma PH et al.

Preincisional paravertebral block r
prevalence of chronic pain after su
Anesth Analg, 2006, 103: 703 - 708




NMAPAZIMONAYAIKOZ ANOKAEIZMO2

EAGTT®WON TOU NOCOOTOU UNOTPONNG — HETAOTAONC OE ACOEVEIC
nou unoBaAAovTal O€ HAOTEKTOMN

= Meta NZA, EniBiwon eAeUBepn unoTponng TnG VOOOU O€
noocooTo 94% oTouC 24 unvec evavti 82% o€ AAAEC OpadeC
aocBevwyv (MA)

=" EniBiwon eAeUBepn unoTponnc TnG vOoou O€
noocooTo 94% oTouC 36 unvec NeTa ano MZA evavti 77% os
aoBeveic nou unoBAnBnkav os M'A

Exadaktylos AK et al.

Can anaesthetic technique for prima
surgery affect recurrence of metas
Anesthesiology, 2006, 105: 660 — 664




PARAVERTEBRAL BLOCK

THE "HOLLY GRAIL” OF REGIONAL ANAESTHESIA?

A SLEEPING BEAUTY?




