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 Ta voonuata unelwkota eivat cuxvda...

— 3000 avBpwroL ava ekatopuplo mTANBuopol vooouv KABe
XpOVO

— Elte avetaptnta voonuata eite cuvouAalovtol LLE CUOTNLLOTLKA
voornpata.

— MoAU mBavo va dlaxelploteite aoBeveic ota emeilyovta.
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* Ta voonuata unelwkota eivat cuxvda...

— 3000 avBpwroL ava ekatopUplo mTAnNBuopol vooouv KABe
XpOVO

— Elte avetaptnta voonuata eite cuvouAalovtol LLE CUOTNLLOTLKA
voornpata.

— oAU mBavo va dlaxelploteite aoBeveic ota enelyovta.

* ... KOL aoutouv oAoEva mepLoooTtepPn e€eLbikevoN
— MANBwpa SLayVWoTIKWY Kol BEPATTEVTLKWY TEXVLKWV

— Avaykn Twv MIVEULOVOAOYWV v €ELOLKEUTOUV Kall Val
SLaTNPROOUV TPOKTLKEC TEXVLKEC

— Aloxeiplon Twv a.oOevwWV TIEPLOCOTEPO EKTOG VOOOKOMELOU
— Elo0d0¢ VEWV TEXVIKWY O0TA VOO LaTO UTTE(WKOTA
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National Patient Safety Agency

Rapid Response Report

NPSA/2008/RRR003

From reporting to learning 15 May 2008

Risks of chest drain insertion

Respiratory TO I.léaq H.E ROAAE'Q

UNIVERSITY OF

Unit LOTPLKEC ETUITAOKEC OXFORD

British Safety alert due to major
complications of pleural procedures.
Guidelines: pleural procedures should
be performed by highly specialised
doctors.

National Reporting and Learning System in England and Wales
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BeAtiwon Bewpntikng yvwonc Ko
TEXVLKNC KOTAPTNONC TWV LATPWV:

22 supwrnaika / SieBvn ogpwvapLa
Hands on courses kaBe 2 PAVEC
Train the trainer course
KatevBuvtnplec odnylec ya
UTE(WKOTLKA VOoonuaTa

UNIVERSITY OF

OXFORD

U200 giEmENs
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Neomiaouara
MetaoTatikd Kapkivopo
Kakonfeg peconiiopa
Aépoopa
Aowuaon vooijuara
Baxtnpraxéc Aopméers
loyevi|g mhevpitida
Dupoatiddng mevpitidn
Mvukntuaoikn mhevpitidn
[Tapaoitikn mievpitidn
Noonuara 'EX
Prén otcopayov
Ocela ko gpévia Taykpeatitida
Evdokothaxko amoctnua
Noonyuata Koiiayovov
Pevpatoeidnc apbpitida
YEA
2ovopopo Churg-Strauss

MK VOGOS GUVOETIKOV 1GTOV

AvocofraoTikn Aepgadevonddeia

20ovopopo Sjogren

Kokkimuaroon Wegener

Meta ano yeipovpyikés emeupfacers
Xepovpyeio koag

Metd ano bypass

Metd and petapdoyevon mvevpova

Metd and oxAnpobepamneia KIpo®V 0160QEYyO

[Tvevpovikn epfoin
2vvopopo Dressler
‘Exbeon oe apiavto
YapKoeidmon
Apvrogidmon

Ovparpikn mhevpitidn
Xovopopo Meigs
ZOVOPOLO KITPIVOV VOYLOV
DappokevTiky mievpitida
[Taydevpévog mvedpovag
MetaakTivikn Tigvpitidn
HAextpika eykavpoto
ZOVOPOLO VITEPIIEYEPOTC MOOMKOV
XvhoOompaxog
Apobopaxag

Ovprvobmpakag

UNIVERSITY OF

OXFORD

Table courtesy of Dr Kalomenidis
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e 3077 aoBeveic pe vypo
— KakonBela -27%
— Kapdlakn avemapkeio — 21%
— MNaparnvevpovikn cuAoyn — 19%
— Qupuatiwon- 9%
— Xelpoupyeio kolhtac — 4%
— Kippwon- 3%

Porcel JM et al. Arch Bronconeumol 2014; 50:161-5
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Mn ldkn

 AUoTvola

* Bnxag
* AloBnpua Bapouc oto
otnboc¢

* MMupeTog

Hoper C, Lee YCG and Maskel NM. Investigation of a unilateral pleural effusion in
adults, BTS guidelines 2010
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BTS guidelines Pleural Disease 2010
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MuUOoc¢

Audpwpa

Kakonlong

UTTE{WKOTLKN
ouAloyn

Xpwpa vypou

UNIVERSITY OF

OXFORD

Mpaypatikotnta

750 aoBeveic
11% Subpwpdtwy gival
awgoBadn
Alpatnpn uTtelwKOTLKN
ouAloyn
* KakonBng
* MapamnmVEUUOVIKA
* Meta ano by pass
* KaAonBng cuAhoyn
QLAVTOU
 Tpavua

Movo armo tnv oy Tou vypou eivat
eriodaAnc n Stayvwon

Villena V et al. Chest 2004; 125:156-159
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Mn TPAUUATIKA QLLOPPAYIKN AlpoOwpakog (TpauHaTIKOC 1 un)
UTLE{WKOTIKNG GUAAOYN - Atdyvwon (Ht vypol >50% Ht aipotoc
- Kakon®ng unelwkotikr) culoyn Mn TPAUOTIKOC alTlal (QVTUTNKTIKA,
- Meta ano by pass UTtE{WKOTLKN G cLUdUONC, KaKONBELQ,
- MNveupovikn epfoAn aptnPLObAEPLKH AVAOTOLWEN, PAEN AOPTLKOU
- KaAonOng ouMoyn Aoyw apLaviou  qveupUopHOTOC, KOUUAPWIKA OVTUTNKTIKA,

voooc Von Recklinghousen
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[EVIKA LETPAL

— QAeBokaBetnpag, LETAYYLON, AVOTTANPWGCN LYPWYV,
otaBepormnoinon acBevouc

TomtoBetnon Bwpakikol cwAnva yla EAeyxo cUAAOYNC Kall
UTTOAOYLOMOC OTTWAELOC OLLULOLTOC

Afovikn Topoypadia Bwpakog

‘EAeyxoC TNC aLpoppayiog (cuvABwc BwpaKoXELPOUPYLKA N UE
eMEUPATIKOUC AKTLVOAOYOUC)

Psallidas | et al. Thorax 2014;
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Mn TPAUUATIKA QLLOPPOYLK MeydAn axupdxpon cUAAovA
uTte{WKOTIKNG GUAAOYN - AdSpwpa
- Koakononc vnelwkotik ) cuAAoyn - E&dpwpa

- Meta armno by pass
- Mvevpovikn epBoAn
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Nonlarge Effusions Large Effusions Massive Effusions Total
Condition (n = 603) (n="70) (n = 93) (n = 766)
Malignancy 142 (23) 34 (40)1 55 (59)1 231 (30)
Parapneumonia 114 (19) 15(21) 21 (23) 150 (20}
Tuberculosis 04 (16) 10 (14) 9(10) 113 (15)
Other exudates} 146 (24)1 §(11) 4(4) 158 (21)
Transudates§ 107 (18)1 3(4) 4 (4) 114 (15)

Porcel JM et al. Chest 2003; 124:978-83
Jimenez D et al. Respir Med 2005; 99:1183-87
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u1707/2007  giemENS

e Avomvola a.ocBevwv Aoyw 8
nieon/emunedwong
NSl pAyuaTog amo
CUCCWPEUCH LYPOU.

* [Mapoxetevon PEYAANG £ oo
noootntac uypou-Kivbuvoc ] e A
TIVEULOVLKOU OLSAHATOC amtd g o $ “‘E
ETIOVEKTTTUEN g 1 ) A
 Adoalpeon vypou ew¢ 1.5 3 .
i < 50 . . '
Altpa ya vat > < - <
I I QQ QQ QQ
ehayLotornonOet o kivouvog S & o
& Y

Psallidas et al PROMs study. BMJ Respiratory Research in press
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unt - gTOAOUV OO TA EMElyovVTO? REIE

pH ko yAukoln

TUTOC KUTTAPWV TTAEUPLTLKOU LUYpPOU
KaAALEpyetla yia kowva kot TB

KuttapoAoyikn eé€taon vypou (50mls uypou)
ElbikeC e€eTAOELC LYPOU KATA TIEPLTTTWON

1BTS Pleural Disease Guidelines. Thorax 2010
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! Epmunua
— XuAoOwpakog
WeudoxuloOwpakog
—

Entopevo BApa: duyokEvtpnon MAEUPLTIKOU Uypou
Davepec oTPadeC LeETA TOTE EUMUN AL
Aev Eexwpilouv ToTE £ite YUAoBwpakog N WeudoxuloBwpakog
2e nepintwon xuAoBwpaka i PevdoxvAoBwpaka LETPNON
XoAnotepOANC, TPLYAUKePLSLA, YUAOULKPAL.
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Pleural effusion in the
context of possible infection

Sample Fluid
{(image guidance if required)

. | !
Intercostal [ [ <7.2 ] [ >7.2 J Confirmed pleural
Drainage infection

y A

Complicated Simple
parapneumeonic parapneumonic
effusion effusion r

Intercostal
drainage

h

Intercostal [ Drainage not required ]
Drainage

L Corcoran et al. Lancet Respiratory Medicine 2015
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* Early recognition and accurate diagnosis is key

— pH has greatest diagnostic accuracy for pleural infection... 1

pH

0 010203 0.405 06070809 1
FALSE POSITIVE FRACTION

1
0.9
S 0.8
5 07 ] .
74
=L
620
& 0.6
Yos-
E p.ad
o
2 0.3
w 0.2
2
£ 0.1
O——TT T T T [1] T T T T T T 1 T
0 0.102030405060.7 0809 1 0 0020304050607 0809 1
FALSE POSITIVE FRACTION FALSE POSITIVE FRACTION

Glucose LDH

2220

LHeffner et al. Am J Resp Crit Care Med 1995
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* Early recognition and accurate diagnosis is key
— pH has greatest diagnostic accuracy for pleural infection... 1
— ...but beware the pitfalls of sampling...

4C1-S

EGRNGE  140mm

Abdomen
General

80dB T1/ 0/3/3
Gain= 15dB  a=2

BEStore in progress|

pH 6.9 pH 7.4
LHeffner et al. Am J Resp Crit Care Med 1995
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* Early recognition and accurate diagnosis is key
— pH has greatest diagnostic accuracy for pleural infection... 1
— ...but beware the pitfalls of sampling... and analysis 2

4 hours 24 hours & - . 1.0
0.0 03 0.05 £<0.001 W—gg? '00
12 %Cl 006t 95% Ci 04310018 521100 939100
0,031 0.08
p<0.001 p=0.001
0.003
o8, 2
it i .
2 o “iis Ao .
e .|  eiilil. 3 i r 1T_
; S : : s
. eefiiil, : iy o
© Hd - o
S = oF A H i
L
(e s Ml
[}
- .z
@ s o I -
- s Bt HE p
o
L
. 0z 04
Air Volume of lidocaine (ml)
LHeffner et al. Am J Resp Crit Care Med 1995

2Rahman et al. Am J Resp Crit Care Med 2008

4
Time (hours)
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* Early recognition and accurate diagnosis is key
e ...asis choosing the correct antibiotics

— clear distinction between parenchymal and pleural infection !

Bacteriology of Empyema vs Pneumonia

Other s intermedius-anginosis Other H- INfluenzae (2%)

Protaus (4%)  -consetelatus group (7%) Proteus (19%)3%)
\ b

Mixed Anaerobes
Pseudomonas " ° » S. Pneumonia (5%) Pseudomonas (1%)

S. intermedius-anginosis
-consetelatus group (24%)

Single Anaerobe Other Enterobacteriacea

B Empyema Enterobacteriacea . Streptococcus (6%)

Aerobic Gram Negative I Pneumonia (18%) (7%)

___Staph Aureus Enterococci
(10%) (1%)

Enterococcus

Other
«~— S. pneumoniae

(22%)

"Atpyicals"
Enterococci _—~ Anaerobes (20%)

M catarrhalis (12%)

MRSA (25%) MRSA (2%)

Anaerobes o . Other Streptococcus
(8%) Staph Aureus (8%) (8%)

Hospital-acquired Community-acquired

Legionella

Hinfluenza

Microbiology

S Aureus

Other streptoccus sp
S pyogenes

S milleri

S pneumoniae

’ " 2 % 0 * * 1 Maskell et al. Am J Resp Crit Care Med 2006

Percentage of positive Isolates
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* Early recognition and accurate diagnosis is key

e ...asis choosing the correct antibiotics
— clear distinction between parenchymal and pleural infection *
— reduce the significant minority of culture negative samples 2

Table 2 Pleural fluid culture results for each culture method

Royal Free laboratory standard BCE culture {combined aerobic and

Home laboratory standard culture culture anasrobic)

Infection Caontrols, Infection Contraks, Infiection Controls,

patients, n (%) n (%) patients, n (%) n (%) patients, n (%) n (%)

12 W Extra cases detected from
Mo pathogen 33 (B2) B (B3) 37 (70) B (100) 31 (54) 8 {1o0) 10 blood culture bottle
Streptococcus preumonias 5(9) 0 1(2) 0 112 0 culture after combining
Streptococcus anginosus group® 4 (8) 0 102 0 24 0 8 the standard culture
(§ anginosus, § constellatus, results
S intermedius) 5 m l
Other streptococci 0 1{11) 204 0 B (11) 0 Fca - W Extra cases detected by
Anaerobic *aerobic 5(9 0 4(8) 0 G (11) 0 repeating the second
Staphylococcus sureus 0 0 0 0 1(2) 0 2 l standard culture
Mixed zerobic (2 0 (4 0 24 0 o] T T u 1
Gram-negative bacteria 5(9) 0 B (11) 0 B(14) 0
- 0 : : {\(.:-Q‘ .ﬁa o"b 6"\(‘ @ & .;\00 \0(3,
BEIBI:\IlI:;IlInIilI\IrIl.:rl'l!:L ..ﬁrsﬁwccia;r.rx milleri group’. (‘\0 . 0,,\) Q\DG @é %ﬁﬁ '\é‘ ..,F:b standard culture at
. blood culture bottle. z\:- o @ od ' o L o
o PR R G recruiting hospital
8 ? A s} £ o
n n 3 & Car
Q By k<] &
& °

1 Maskell et al. Am J Resp Crit Care Med 2006
2Menzies et al. Thorax 2011
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* Improve yield to advance treatment & understanding

— Blood culture bottle culture (+ “standard” culture)

— Molecular techniques (nucleic acid amplification)

| Pleural Fluid Samples n=377

/ 7
Culture positive % Culture negative \
n=158 n=219

165 rRNA Gene

MNAAT negative NAAT positive NAAT nggative NAAT positive
- n=3 n=155 n=40 n=179
Seq only mPCR only Both positive Seq onl mPCR only Both positive
positive n=0 positive n=20 n=135 positive nF0 positive n=5 n=174
| |
Concordant Cancordant Caoncordant
18 114 172
Culture & mPCR Positive Culture & NAAT Positive Seq & mPCR Positive
Culture Superior = 11 Culture Superior = 18 Seq Superior = 104
mPCR Superior =2 mPCR Superior = 4 \ mPCR Superior = 23
Mo Superior Test =5 Seq Superior = 26 \ Mo Superior Test = 45 /

Culture & Seq Superior = 25
Culture & mPCR Superior =12
Seq & mPCR Superior = 10
Mo Superior Test = 19

John Wrightson, loannis Psallidas et al Thorax
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AUDIO study

UNIVERSITY OF
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25 patients screened for

AUDIO study
.ﬁﬁi';iiﬁn“;ﬂf‘“'"a D
| :».W |
17/20 (15.%) 3/20 (%S%)
acs 3::‘:;1?:: ral acq u|‘::3esc'|J I;Iaelural
infection infection
2/17 Corrlplex non- J
Septated 2/3 Complex
3/17 Humoggnous Septated
17 ot eptated Rt
The AUDIO study:
c - US-guided pleural biopsies feasible and safe
[=] y
s 50- - . . ’A-’
E - Increase the microbiology yield by 30% o
o= 404 . . e . . /
ER o - Design specific microbe primers (Strep /
K . .
.§§ " pneumoniae, Staph aureus MSSA, MRSA,
g " anaerobes) with excellent
2 o
.9 . . . . . .
g L sensitivity/specificity
= @ ) XY
ob“&\& &
Q° <€ Q\°&

Psallidas et al, The Lancet under revision
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fnals RAPID score i O

Urea <5mmol/L 0
5-8 mmol/L 1
>8 mmol/L 2
Age <50 years 0
50-70 years 1
>70 years 2
Purulent 0
Non-purulent 1
Community acquired 0
Hospital acquired 1
Albumin | =227mmol/L 0
<27mmol/L 1
Score 0-2 Low risk
Score 2-4 Medium-Risk
Score 5-7 High Risk

Corcoran JP, Psallidas et al, The PILOT study 550 patients
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Avtiplotika (avaAoya e To TUTO TG AoluwéNng
KOLWVOTNTO 1] VOGOKOMELOKN)

MuwkpoU peyeBouc Bwpakikot owAnvec (<14F)
Yuyva flushes — 50mls of N/S 0.9% (4/day)

MopakoAoUuBnon KALWVIKAC/EpyaoTNPLAKNG
BeAtiwong: 5-7 NUEPEC

Xelpoupyeio VOO WAUTLKA

1BTS Pleural Disease Guidelines. Thorax 2010
Skouras V, Bhatnagar R, Rahman NM and Psallidas I. ERS Monograph 2017
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Noonuata ure{wkota oto TEI

Yrie{wkoTLKr) cUAAOYN MvevuoBwpakac
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* ATMOAUTO ETIELYOUOO KATAOTOON

* Mnyoviopoc BaABidac —eioodoc aepa- BeTikn
riteon o€ evOOoOBwWPOKLKEC OOUEC-
KapOLOAVATIVEUOTLKO arrest.




Chest Unit, Churchill JMW 17:15:18 Su 01/06/2008
SMITH, PETER 80Years 0614330

CH5-2

Abdomen

30 dB

5.0 MHz

DR 60 dB

Edge 1

Persist 3

R/S 3

Map D

Tint 1

30 fps

o

Chest Unit, Churchill JMW 10:29:37 Fr 20/06/2008
FAULKNER, EDWARD 84Years M 0855676

CHS5-2

Abdomen
2505 Right|

3.6 MHz S0 -

DR 55 dB

Edge 1

Persist 3

RIS 3

Map D

Tint 1

25 fps

P 100%
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1" kivnon- dtayvwon tng
VOGOU

2" kivnon — tonoBETnon
LLEYAAOU EVUPOUC

dAePokabetnpa oto devtepO

necomAeuplo dLaotTnua
LECOKAELOLKOL

3" kivnon — tonoBEtnon
Bwpakikol cwAnva

oo oy TVEULOOWpOKOLC

UNIVERSITY OF

Unit UT[é T('XO' N OXFORD

[I—

Sternal
Angle

i :
2nd Intercostal
Space

Time is the essence in tension
pneumothorax
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Onit EXEI XEIPOTEPN TTPOYVWON? A

Primary Spontaneous Pneumothorax: Secondary Spontaneous Pneumothorax:
0.08% mortality 15% mortality

65% aspiration success 40% aspiration success
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; if - Re:spiratory ,
d - TTveupoBbwpakag (PSP) oo
EmitTrTwon:

« 5,000/ £€Toc UK?
« 20,000 / éT0C USA

Apopa:
* NEoI ye KA QuUOIKA KATAOTOON
« OQvnTtoTnTa <0.5%
« Méon TTapapovr) OTO VOOOKOMEIO 6-8 NUEPEC?
* OIKovouIKO KOOoTOC - $130m / year USA

IMelton LJ. Am Rev Resp Dis. 1979; 102: 1379-82
2Schoenenberger RA. Arch Surg. 1991; 126(6): 764-6
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ETriTrrwon:
« 2000 / xpovo UK

Apopa:
 Méon BvnroTnTa ~15%:!
 MEon TTapapovr 0To VOOOKOUEIO 14-16 NUEPEC
« Rx cost £3,500 / patient (hospital stay alone)

* AUgnon TnNG ETTITITWONG OEUTEPOYEVWG ATTO TNV
augnNon TNG ETITITWONG TWV AVATIVEUOTIKWY
VOO NUATWV.

1 Shields TW, Oilschlager GA. AnnThoracSurg 1966;2:377-83
2 Respir Med1998;92:757-61.
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MANAGEMENT OF SPONTANEOUS
PNEUMOTHORAX

andlor
Breathless

*In some patients with a large

Guidelines! 1

UNIVERSITY OF

OXFORD

messune the infterpleural
# digtance at e bevel of e hilum

e

YES

If Bilate ral/Haemodynamically unstable

[ Spontaneous Pneumothorax ]
proceed to Chest drain

Age =50 and significant
smoking history

Evidence of underlying
lung disease on exam or
CXR?

>2em or
Ereathless

1BTS Pleural Disease Guidelines. Thorax 2010
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Iria TVELU LOBwpaKaL S
e ,.r"ﬂ_ B
N T x‘xn Table 1 Comparison of guideline definitions of ‘large’
/ | AN pneumothorax
[/ 1 W\ Guideline Definition of Recommended initial
[/ |' \ YA large PSP treatment strategy
| I | \ §
[ f ( b BTS? Presence of a visible  Aspiration
] ~ \ )
[ | \ O\ rim of 2 cm between
[ / I lung and chest wall
;'f / \H Accp? More than 3 cm apical Intercostal catheter
[/ / (R interpleural distance drainage
C BSP* Pleural gap along the Aspiration or small bore
entire length of the  catheter thoracostomy

|
lateral chest wall drainage

1
a= apex o cupola distance - Amencan Guidelines
b= interpleural distance at level of the hilum - British Guidelines

Kelly AM. Respiratory Medicine 2008;102:1830-2.
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¢ >2CM ouvnNyopnTIKO
> 50% lung collapse

by volume
o KatadelkvUel TNV
ao-(pdAelu Lateral edge
TOTTOBETONG Ny

Owpakikou cwAnva
OTO QOPAAEC
Tpiywvo (safety
triangle)

5™ intercostal space "‘/

Lateral edge of latissemus dorsi

MacDuff A et al. BTS Guidelines Thorax 2010 65:ii18-ii31
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* H mapoxéteuon agpa/TorofE£TNON CWANRVA OEV
emdlopOwvel TN diaguyn aépa N TN BAGBN oTov
OTTAQYXVIKO UTTECWKOTA.

e 2KOTTOC TTOPEUPBATEWV:
e BEATIWOEI TO CUPTITWHOTA TWV ACBEVWV
* [1poAaBel TRV dnuIoupyia TTVEUPOBWPAKA UTTO TAON.
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Mpoortikn peAeétn 2007-2009, 55 acbeveic e mpwtomadr autopaTo VEULOBwpIKA.

loaéla emituyia amAng avappodnc kol TonobETnon cwAnva
EAQTTWON NUEPWYV VOonAeioag

Mpoortiki neAétn 2007-2009, 122 acbeveic pe mpwtomnadn kat deutepormnabn)
TIVEULOBwpaKa.

loala emttuyia artAng avappodnc Kal tomoBETnon cwAnva

Parlak M et al. Respiratory Medicine 2012;106: 1600-1605
Thelle et al. Eur Respir J. 2017 Apr 12;49

2To pwTtomadn autopato nvevpobwpaka: loafla amoteAéopata Kat idla
ouyxvotnta enavepdavione LetTa amno 1 £toc.

Wakai A et al. Cochrane Database Syst Rev 2007;1:CD004479
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Avodpopkn peA€tn peAetn 2003: 55 aoBeveic 0Ll amoTEAECUATIKOTNTA
LLLKPpOU Kol LEYAAOU EUPOUC CWANVEC.

Ermtituxio <14 F: 72%

Ertituyia tonoBetnong >14F: 80.6% (p:0.11)

ALYOTEPEC ETUITAOKEC OL LLKPOTEPOU EVPOUC CWANVEC

Vedam M et al. Int Med J 2003;33:495e9. (3).

Alyotepo enwduvol yla Tou¢ a.cBeveic oL pKpoU eUPOUC OCWANVEC.
Akowuah E et al. J Thorac Cardiovasc Surg 2002;124:1027
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Hallifax RJ, Psallidas, Rahman RAMMP study currently recruiting in 36 centers
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* Noonuoto UTtE{WKOTO CUXVA KoL ATIALTOUV LOLaTEPEC
TEXVLKEC KOlL YVWOELG

* |Slaitepn poooxn ota TEN
— MvevpoBwpakac uTtO TAoN
— AwpoBwpakog
— Epnminua

— XepLopog aoBevoug pe umelwKoTLKA GUAAOYN

Providing safe and effective pleural medicine services in the UK; challenges and
recommendations
A consensus statement from UK pleural physicians

Matthew Evison?, Kevin Blyth 2/3, Rahul Bhatnagar, Tarek Saba, Tracy Duncan, Rob Halifax, Liju
Ahmed, Alex West, Justin Pepperill, Mark Roberts, Pasupathy Sivasothy, loannis Psallidas,
Najib Rahman & Nick Maskell

Thorax 2017 in press
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