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THUYEN TAC PONG MACH PHOI MAN TiNH
Chronic thromboembolic pulmonary disease (CTEPD)
“Ddnh gid, lwa chon bénh nhan va két qud phdu thudt ”
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CA LAM SANG

Bénh nhan nam 46 tudi
TS: Chan doan huyét khdi ddng mach phdi cach 3 nam (khdng ré chan doan cap tinh man tinh ? Khéng
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CA LAM SANG
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CA LAM SANG
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HK BAM THANH DMP P

Dong mach phdi:

- Than chung: gidn, duong kinh ~ 69mm thanh déu, khong thay huyét khoi

- DM phéi phai: goc déng mach duong Kkinh ~ 59mm, huyét khoi man tinh bam thanh dong
mach phéi phai, day ~ 26mm, trén doan dai ~ 105mm, gay hep khodng 60% khau kinh long
mach, huyét khdi lan vao gy tac ban phﬁn nhénh dong mach thity trén va dudi.

- PM phoi tréi: goe dong mach dudng kinh ~36mm, huyét khoi bam thanh day 15mm, gay
hep ~ 45% dong mach phi tréi., huyét khoi lan vao gy the ban phan nhanh dong mach thiy
duai.
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KET LUAN |
Hinh anh huyét khéi ban ph'?m man tinh dong mach pho

i hai bén, gian dong mach phéi.
Cac dam kinh mé rai réc hai phéi. DA i

hai bén. .




N r
Bang 20. Khuyén cio vé diéu tri CTEPH

« Lwa chon diéu tri cho bénh nhan ? | e
- . . A Khuyén cio Nhém cll)li:;gg
* CO nén chi dinh phau thuat cho b&nh Nhan 7 e st o et e
< . a o . . 2 ; 7 c:ho.m(_)i‘bénhnh:?nnCTEPHA =
» Can lam thém tham do gi dé danh gia ? o

gia kha nang phau thuat béc tach ndi mac
DMP. Phau thuat boc tach ngi mac DMP
dugc khuyeén cdo cho cac BN c6 khanang| I
phau thuat (BN kho tho NYHA II-IV, vi tri
HK c6 thé tiép can, phau thudt thiee hién
boi phau thuat vien giau kinh nghiém...)

Riociguat duge khuyén cao dieu tri cho
BN CTEPH khong thé phau thuat, hodc| I
con tang ap lyc DMP sau phau thuat

Cac dieu tr1 noi khoa khac cho bénh nhan
CTEPH khong thé phau thuat, hodc con
tang 4p luc PMP sau phau thuat gom:| IIb
nong béng BPMP. Oxy. loi tiéu. thude trc
ché kép thu thé Endothelin




DINH NGHIA CTEPH

@ EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

ERS statement on chronic thromboembolic pulmonary hypertension

Marion Delcroix, Adam Torbicki, Deepa Gopalan, Olivier Sitoon, Frederikus A. Klok, Irene Lang, David Jenkins, Nick H. Kim, Marc Humbert, Xavier Jais, Anton Vonk Noordegraaf, Joanna Pepke-Zaba, Philippe Brénot,
Peter Dorfmuller, Elie Fadel, Hossein-Ardeschir Ghofrani, Marius M. Hoeper, Pavel Jansa, Michael Madani, Hiromi Matsubara, Takeshi Ogo, Ekkehard Griinig, Andrea D'Armini, Nazzareno Galie, Bernhard Meyer,
Patrick Corkery, Gergely Meszaros, Eckhard Mayer, Gérald Simonneau

2021 ERS Statement on Chronic Thromboembolic Pulmonary Hypertension (CTEPH)

Thuyén tac mach phdi man tinh (Chronic thromboembolic pulmonary disease - CTEPD):
|a tit ca cac bénh nhén c6 triéu chirng:

= B4t twong xirng gitra thong khi va twdi mau trén phim xa hinh (V/Q- ventilation/perfusion lung scintigraphy)
= Triéu chirng dic hiéu cda tac mach phéi trén phim cat I&p vi tinh, phim chup mach (CPA) or MRI

*  Tbn thuong hep kiéu vong nhén, dang Iwdi, hay tdc hoan todan dang tdi...
= Sau it nhat 3 thang diéu trj liéu phap chéng déng day di/tdc mach phdi cap tinh.

** Bao gém:
» Nhom: Cac bénh nhan khéng c6 TALDMP khi nghi
> Nhom: Cac bénh nhan c6 TALDMP khi nghi = CTEPH: Chronic Thromboembolic Pulmonary Hypertension

v Group 4 of the updated clinical classification of PH
European Respiratory Journal 2021 57: 2002828



TY LE MAC

Ty |& mac CTEPH trong dan s8: kho danh gid

Statements: epidemiology

3.1 CTEPH is a rare and underdiagnosed complication of PE and, upon first presentation, may
* Nhat Ban: 19/1.000.000 dan be misclassified as acute PE.

« MY, Chau Au: 30-50/1.000.000 dan 3.2 Persistent perfusion defects after acute PE are common, but have highly variable clinical
relevance, ranging from completely asymptomatic to established CTEPH.

CTEPH duwoc coi la bién chirng cla PE:
3.3 We have no evidence to suggest that CTEPD without PH is an early stage of CTEPH,

* 50-75% bénh nhan c6 tién st PE because of a lack of data on its natural history.
. T§/ & chinh xac CTEPH sau PE: 3.4 Current literature could not demonstrate any difference in CTEPH incidence in patients with
venous thromoboembolism treated with VKAs and NOACs, but rigorous studies have not been
* 0.1%-11.8% sau 2 nam PE done.
« Nham lan gitta chan dodn PE va CTEPH khi lan 3.5 Screening for CTEPH in asymptomatic patients with specific risk factors could be effective,

. but is not supported by any data.
dau vao vién



ORIGINAL ARTICLE

Article Incidence (95% ClI)
PULMONARY VASCULAR DISEASES iy
Miniari et al. 2006 [40) - 1.2510.5-3.2)
Kiok et al. 2010 [34) - 0.46(0.2-1.2)
Subtotal (17=98.34%) < 0.5610.1-1.0)
Survivors
e - - ch;uvi 02.:( 2014’ [31) — . —— 431N 77_10 5]
Incidence of chronic thromboembolic el = . i
- Subtotal (12=2.05%) e 3.212.0-4.4)
pulmonary hypertension after acute Sy e
Berouaus et al 2011 (18] —— 5.8(2.5-12.8]
pulmonary embolism: a contemporary iy Ly e
. . . Mown of ot 2010 (36) p—— 3411 9-6.1)
view of the published literature fsnougs, P giaian
o, o¢ 0 2014 (281 — 24016681
KavaaLp et al 2014 [33) —_—— 5.112.2-11.3)
Yvonne M. Ende-Verhaar', Suzanne C. Cannegieter?, Anton Vonk Noordegraaf®, i g =y el
Marion Delcroix?, Piotr Pruszczyks, Albert T.A. Mairuhu®, Menno V. Huisman' 5 : - 2
and Frederikus A. Klok' ncidence %

Based on data from 16 studies in 4047 PE patients<* mmm) Overall pool incidence =3.4 % 'i\
Survivors
without major
comorbidities

Ende-Verhaar YM et al. Eur Respir J 2017.

« Ty 1&é CTEPH sau APE: 0.4-6.2%. Ti |& tong hop khoang 3,4%

&
* Ly thuyét: 1000 ca CTEPH md&i/ 1 nam — ‘ﬁ\
* Thuec té: 200-300 ca CTEPH moi/ 1 ném Alomers | [RSEAIN  Survivors of PE

@ 4.13

> Nhiéu trudng hop CTEPH chua dugc chan dodn trong cong dong Unprovoked




TON THUONG GIAI PHAU BENH HOC

Acute PE CTEPH
Mau dé, gdm hdng ciu, tiéu cau va lwéi soi fibrin « Mau vang, gébm collagen, elastin, t& bao viém va calci hoa

Bam vao déng mach phdi * Dinh chat vao thanh bMP

Dé dang tach khoi déng mach phdi « Chi ¢6 boc ndi mac (true thromboendarterectomy) mai 14y toan bd HK




SINH BENH HOC

Acute Pulmonary Embolism
$

Intravascular obstruction of pulmonary arteries by
unresolved organized clots

4

Increase in pulmonary vascular resistance

4

Right heart dysfunction and failure

* HAI CO' CHE TON THUO'NG MACH PHOI GAY RA TANG SU'C CAN MACH PHOI (PVR)
1. Tac nghé&n bén trong déng mach phdi do thoai trién khéng hoan toan té chirc huyét khdéi gay TALDMP
2.  Bénh vi mach phdi thir phat dac trwng bdi tai cau tric vi mach mau phdi gém:
«  Pong mach phdi co (< 500 pm)

¢ Mao mach (pulmonary capillaries), tinh mach phéi (pulmonary veins)



1. Tac nghén bén trong DPMP do thoai trién khéng hoan toan huyét khoi

« Vi tri lién quan gém: than, nhanh chinh, thay, phan thuy va dwéi phan thuy, va nhanh xa trong nhu md phdi
« Toén thwong md hoc gom: tai théng mot phan, 1ang dong collagen, huyét khdi bam dinh vao thanh BMP
« Tén thwong Angiography : dang khe (slits), mang (webs), hep (stenosis) hodc dang tui (pouching) hodc dang lwéi (colander)

« Co ché: tAc nghén dan dén tang ap lwc tai cac mach lon
« DM phdi chiu tinh trang tang ap lwc kéo dai dan dén tén thwong xo vira mirc do vira dan dén tang do clrng cdia thanh mach

(A) Abrupt vascular narrowing with intimal irregularity of the right interlobar artery (white arrow).
(B) Early contrast phase showing rounded vascular irregularity, “pouch defect” consistent with recanalized thrombus. (A) Type A: ring-like stenosis lesion. (B) Type B: web lesion. (C) Type C: subtotal lesion. (D) Type D: total occlusion lesion. (E) Type E: tortuous lesion.

C) Web defect and | i f the left d di | tery. . . .
(C) Web defect an vesselnarrowing (oPen arrow) of the elt descending puimonary artery ) Type A-D lesions (arrows) are located proximal to the subsegmental pulmonary artery, namely, the segmental and subsegmental arteries.
(D) Value of lateral angiogram: lateral view (LAT) clearly defining the occlusion of the right descending pulmonary X )

artery beyond the superior segment take off. Type E lesions (arrowheads) are located distal to the subsegmental artery.

Circ Cardiovasc Interv 2016;9:e003318




2. Bénh vi mach phéi thir phat do tai cau triac vi mach phéi
* First described by MoseR and BLOOR

» Lung tissue obtained from patients with CTEPH by biopsy (n=15) or at autopsy (n=16)
Method

» Pathologic examination disclosed the full range of ‘primary’ pulmonary hypertensive lesions

Findings indicate that primary PH (IPAH) cannot be differentiated from CTEPH on the basis
of histological findings in small pulmonary arteries (external diameters 0.25-1 mm)
Small-vessel disease histopathology is similar in CTEPH and PAH

srolifertion Plexiform lesions Thrombotic lesions

Moser KM, Bloor CM. Chest 1993.
" Ton thwong vi mach & bénh nhan CTEPH khéng khac so véi ting ap phadi tién phat"



» Lung histology in 17 patients with CTEPH after lung transplantation (16) or autopsy (1)
showing major remodeling of muscular pulmonary arteries < 500 um
» These lesions predominate in lung regions downstream to non-obstructed proximal
pulmonary arteries

Eccentric intimal fibrosis Intimal fibro muscular proliferation

Dorfmuller P et al. Eur Respir J 2014.

« Tén thwong dong mach phéi co dwong kinh < 500 pm giébng nhw bénh ly TALDMP (PAH arteriopathy)
* Vi tri: chiém wu thé & cac vung phdi khéng bi can tré b&i cac cuc mau déng gan



Co’ ché tai cau trac vi mach phéi trong bénh ly CTEPD

Shear stress-inducing microvasculopathy, initial hypothesis:

redistribution of the pulmonary artery blood flow to the non obstucted aeras

Right pulmonary artery pulmonary blood flow is
1 totally obstructed by a 3 redistributed to left-hand side

proximal organized clot v,
C

a inducing High flow and high
2 pressure in left lung
5

4 Endothelial shear stress and
proliferation of the wall of
(\‘\ muscular PA <0.5mm

N

No pulmonary blood
2 flow on right-hand side

"Tai phan bé lai dong mau dén cac viung phéi khéng bi can tré™"



TAlI CAU TRUC MACH PHOI ?

Cho khéng tac
nghén

Trwde chd tac

r Sau tac nghén
nghén

777

Trén thwe te: bénh vi mach phoi quan sat thay & cac viing phoi phia ha lvu
ma mach mau bi tac nghén hoan toan hoac mét phan




» The model consists of a primary ligation of left
main pulmonary artery at day 1

» that followed by a weekly trans-catheter
repeated embolization of the right lower lobe with
synthetic material (Histoacryl) during 5 weeks

» Thus , only the right upper lobe remains patent

» After 5 weeks this piglet model replicates all the
features of human CTEPH

O Mercier and E Fadel. Eur RepirJ) 2013



Microvasculopathy in CTEPH: results in piglets

» In this study (in 10 piglets) at week 10, histological examination was focus on precapillary
vessels (<0.1 mm), pulmonary veins ,capillaries as well as bronchial arteries

al Pulmonary vein remodelling b) Microvessel remodelling c) Bronchial arterial hypertrophy
6_ r - 1 1 100, r . | a 30_ r : : 1
.é,o\" y : 8°'° v
G ¥ gag ol | -
> 8 "9 - S 201
5 g3 o 801 @ 3
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28 {‘[ 88S |58 .
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Sham Right [ Right  Left Sham  Right [Right  Left Sham  Right |Right  Left
upper |lower lung upper |lower lung upper (lower lung
lobe | lobe lobe | lobe lobe | lobe

» In addition,ink injection into bronchial arteries unmasked anastomoses between bronchial
arteries and pulmonary micro-vessels (pre-capillaries and capillaries)
Dorfmuller P Eur RespirJ 2014



Co ché:
Mé& vong ndi gitka TH hé thdng (DM phé quan, lién swdn) — TH phdi phia sau tac nghén

Anastomoses betweeen
intercostal arteries and PA

Early phase Late phase

« Ngoai ra con mé cac vong ndi vao tinh mach phé quan va tinh mach phbi
 Dan dén: tang ap lwc mao mach phdi (gdm ca tinh mach va déng mach)




TAlI CAU TRUC MACH PHOI

Vi tri khong
tac nghén

Trwée chod Sau tac
tac nghén nghén




HAU QUA LAM SANG CUA TIEN TRIEN BENH VI MACH PHOI

1. Bénh vi mach phéi & phan khéng cé tac nghén
- Biéu hién:
- Tién trién 1am sang xau di mac du khéng co6 tdc mach phdi tai phat

- Bat twong xrng gitra mrc do tac nghén trén phim chup PMP hoéc V/Q scans v&i tinh trang tdng cao PVR
- Gidi thich: két qla t6i sau PEA vi tinh trang ton lwu PH sau md

- Clng c¢o vai trd diéu tri ndi khoa bang thudc gidng nhw tang ALDMP ¢6 dinh



Development of microvasculopathy in CTEPH
Clinical worsening in the absence of recurrent pulmonary emboli

2nd

Initial perfusion ‘ perfusion
lung scan L lung scan
at 6 months

Rpo

At CTEPH diagnosis 6 months later (no APE recurrence)
2 4

440 210
mPAP (mmHg) 48 54
CO (L/min) 5.6 3.4
TPR (dyn.sec.cm™) 686 1271




HAU QUA LAM SANG CUA TIEN TRIEN BENH VI MACH PHOI

2. Anh hwéng bénh vi mach phoi & sau phan tac nghén
- [t déng vai trd anh hwédng dén TALDMP trwdc md
- Ngworc lai, dong vai trd trong TALDMP ton lwu sau phau thuat

- T&i cau tric ca phan mao mach (capillaries) va ca phan tinh mach (veins) giai thich

hién thwong phu phdi sau (PEA): phuc héi lu lwong vé phdi nhwng lai ¢é hién twong

tac nghé&n duwdng vé tinh mach phdi (veno-occlusive disease)



HAU QUA LAM SANG CUA TIEN TRIEN BENH VI MACH PHOI

3. Anh hwéng mé& vong ndi ddng mach phé quan
"Nhur con dao hai lwoi”

- Sy hién dién cla vong nbi gitva DM phé quan va Hé thdng mach phdi phia sau doan

tac giup duy tri tuan hoan phdi va ngan ngtra tinh trang thiéu mau nhu mé phdi

- Gay ra tang &p lwc (shear stress) dan dén bénh vi mach cla hé thdng tién mao

mach, mao mach va hé thong vi tinh mach.

- Hau qua gay ra tinh trang ho mau trén I1am sang.




CTEPH TIEN TRIEN BENH VI MACH PHOI

Ton thwong vi mach phoi:

Trén tat ca cac vung cua phdi (trwédc tac nghén, sau tdc nghén va ca

phan khdng tac nghén

Anh hwéng ca phan DMP co (muscular pulmonary artery) tién mao

mach (pre-capillaries), mao mach (capillaries), tinh mach (veins)

Anh hwéng
Kha nang thanh céng cua phau thuat PEA: tién lwong sém
Ton lwu TALDMP sau PEA >> anh hwéng dén tién lwong 1au dai

Chan doan sém CTEPH déng vai tro rat quan trong !!!




TINH HINH THUC TE CHAN POAN CTEPH
 Nhieu bénh nhan khéng dwoc chan doan CTEPH

Houk et al (1963): gébm 240 bénh nhdn CTEPD chi c6 6 ca dwoc chan doén trudce khi chét

Nghién ctru Poland trén 13.126 bénh nhdn mo td thi thi phat hién ra c6 dén 5,5% bénh
nhan co tdc mach phdi, trong dé 1én dén 31,3% & nhém cao tudi.

* Ty Ié CTEPH mé&i hang nam wéc tinh:
Ty lé PE 1/1.000 dan / nam.
Ty 1é CTEPH sau PE ~ 3%.
57% da c6 CTEPH khi dwoc chan doén PE lan dau tién, 43% khéng.
75% bénh nhan CTEPH cé tién str PE, 25% khéng.

v Uéc tinh ty I1é CTEPH méi = 17/triéu dan/nam.

« Con sb nay cao hon khodng ba lan so v&i ty 18 quan sat dwoc 1a 5-6/triéu dan/nam



TINH HINH THUC TE CHAN POAN CTEPH

« Thoi gian dwoc chan doan CTEPH twr khi co triéu chirng dau tién: 14—24 thang
« Thoi gian tr khi chan doan CTEPH dén khi chuyén dén trung tam PT: 4.4 thang
v’ Quan sat thay: gidm CO va tdng nhe mPAP

e Chan doan muon lién quan dén TALDMP va tdng nguy co tlr vong

“The time of the development of CTEPH microvasculopathy is unknown”



NGUYEN NHAN CHAN POAN CHAM

« Biéu hién LS thuwdng khéng dac hiéu cua bénh, dac biét giai doan sém

« Bé&nh lién quan dén nhiéu chuyén khoa

« Khdng xem xét cac RL cla giwdrng mach phdi & BN kho thé khéng ré nguyén nhan
« Xu huwéng loai trir CTEPD trong TH khéng c6 tién s thuyén tac HKTM sau

« Béc si thiéu kinh nghiém

» Quy trinh chan doan CTEPH con phtrc tap



Annals of cardiothoracic surgery, Vol 11, No 2 March 2022

CHAN DOAN orssomees

Diagnosis of acute PE

CTEPH screening* k>

Findings of pre-
CTEPH symptoms without [N ” ' i c existing CTEPH on CT
< of acute PE >L TTE: Determine probability of PH ‘ oulmonary angiography”
—l— —l—m‘ — E— to diagnose acute PE
Table 1 CTEPH prediction score (26) Lt [, [ Iermediats | | _‘ !
< I ;
Score & Consider: !
. 1) Elevated NT-proBNP >1 present |
Unprovoked PE +6 points 2) Risk factors for CTEPH v !
- . 3) Abnormal CPET results N i
Known hypothyroidism +3 points o lemheat L.
) ) ) TTE follow-up if g b
Symptom onset <2 weeks before PE diagnosis +3 points symptoms or risk | _ No via v Yes b
factors g f ) : ] Yeg ' :
Right ventricular dysfunction on CT or TTE +2 points —‘ s, W] SeverePHRV [Yes :
R dysfunction? L a i
Known diabetes mellitus -3 points Vs ¢No ' 3 |
Thrombolytic therapy or embolectomy for the -3 points l Treat underlying cause 5
acute PE event o o, ry 3
s /0% 3 Refer to CTEPH center
Low risk: <6 points. High risk: >6 points. CTEPH, chronic 7y l !
thromboembolic pulmonary hypertension; PE, pulmonary N ™ AR 3 L
embolism; CT, computed tomography, TTE, transthoracic ;‘)ega:;‘;g;s:gf‘;‘l’;;s’ bbAI - Cathoter based pulmonary it v
echocardiography. NO CTEPH, Dl angiography (1)
oo =y y
| - Right heart catheterization (3)
wa\'\\’e* .............................. J
i Positive findings in3) .-
9°5mve a:: inN: ) :n:/‘grszlr; )"‘/ + right heart catheterization

CTEPD without PH [l Diagnosis of CTEPH &




LUA CHON BENH NHAN & DANH GIA KHA NANG PEA

“PEA is recommended treatment for pts with CTEPH who are good surgical candidates”

* Determining surgical candidacy involves two separate processes:

() DANH GIA KHA NANG PHAU THUAT VE MAT KY THUAT (el T
1. Vi tri gidi phau clia t6n thwong 7;,%\ Con o
0(/ ®

2. Kinh nghiém va ki ndng phau thuat vién

Operablhty assessment by multidisciplinary CTEPH team

49

(1) LUONG GIA NGUY CO/LO1 iCH CUA PHAU THUAT Techmcaly cparabl | peate |
1. Mtrc d6 nang cla triéu chirng 1am sang / \
2. Mtrc d6 TALDMP va suy that phai L p—— mggmﬁ?h, |
3. Mrc d9, vi tri tdc nghé&n trén phim chup | \ '

4. Lién quan gitta mirc d6 tac ngh&n >< tinh trang ting ALDMP
5. Thé trang va bénh ly di kém (patient comorbidities) e————.

6. TOn tai bat ki nhirng kho khan vé mat ki thuat \ /

7. Mong muo6n cua bénh nhan va chap nhan nguy co :
Persistent symptomatic PH

BPA and/or targeted
medical therapy




VI TRi TON THU'ONG GIAI PHAU CUA CTEPD

Yessel Lesion types
diameter
a) b)

A
Main artery
3cm
Lobar artery
Fibrotic [PEA]
clots
Segmental artery
BPA
Subsegmental artery v
2 mm
M Microvasculopathy Madani M et al. Ann An [ 240
\ ! e ; 5 :
0.1-0.5 mm ‘ (intimal thickening er‘edlcal
‘ b i i thera
5 andprodierstiont ! University of California San Diego chronic thromboembolism (CTE) surgical classification

Surgical levels Location of CTE

Surgical clearing: main, lobar and proximal segmental branches (level I-lll) Level0  Noevidence of thrombocmbolic discase i either lung
Level I CTE starting in the main pulmonary arteries
(Level IC) (Complete occlusion of one main pulmonary artery with CTE)
T6n thu,o,ng (nhénh Chinh, thuy Vé d‘éu phén thUY) (Ievel I_III) Level 11 CTEstanfngatthclcvcloflobarancricsorinThcmaindcsccndingpulmonaryancrics
Level 111 CTE starting at the level of the segmental arteries

p h l‘J h qp c h o p h 5 u th u ét Level IV CTE starting at the level of the subsegmental arteries

Madani M et al. Eur Respir Rev 2017;26:170




Kinh nghiém phau thuat vién va trung tam tim mach

Experienced PEA surgeon: Expertise of a CTEPH center:
* > 20 in year starting to assess study *  Surgical mortality < 5% (level |)
cases *  Surgical volume 2 50 PEA's/year (level Il)
* > 20 in the year before starting to * Ability to operate on distal disease and
assess study cases to provide PEA, BPA and medical therapy
* > 40in 3 years before starting to (level 111)
assess study cases
Jenkins D et al. | Thorac Cardiovasc Surg. 2016;152:669-74.e3 Jenkins D et al. Eur Respir Rev. 2017;26 (143).

One experienced CTEPH center
* 40-50 million population
* 2 50 PEA’s/year
* In-hospital mortality rates < 5%

Jenkins D et al. Eur Respir Rev. 2017;26 (143),



Levi ich cua phau thuat PEA

Risk/benefit ratio: likelihood of
» Symptomatic improvement > individual patient expectations

» Hemodynamic improvement > correlation of accessible surgical disease and severity of PH and RV dysfunction
* Muc tiéu huyét dong:
v’ Cai thién tinh trang suy that phai gy ra do tang strc can déng mach phai

* Muc tiéu ho hap:

v’ Cai thién tinh trang bat twong hop gilta thong khi va twdi mau (V/Q) nham diéu tri khoé thé

e Muc tiéu ngan ngira bénh tién trién:

v Ngin nglra suy that phai, ngdn nglra bénh vi mach phéi thir phat



PANH GIA NGUY CO CUA PHAU THUAT

Severe parenchymal lung disease = only absolute contraindication

Relative contraindications:
* Absent history of DVT or PE
» Signs of RV-failure
* Significant pulmonary or left heart disease
* WHO functional class IV
* Inconsistency on imaging modalities
» Absence of appreciable lower lobe disease
* PVR > 1,200 dynes.s/em® (> 15 WU) out of proportion to imaging
* Higher diastolic PAP

Kim NH et al. Eur respir |. 201953 (1)

vs potential benefits by multidisciplinary CTEPH team

TABLE 2

Favourable risk—benefit assessment for pulmonary endarterectomy

Characteristics Lower risk with predictable good long- Higher risk with less predictable long-term
term outcome outcome (not contraindications)

History History of DVT/PE No history of DVT/PE

Examination No signs of right heart failure Signs of right heart failure

Comorbidity None Significant concomitant lung or left heart discase

Functional Functional class II or I11 Functional class IV

limitation

Imaging Clear disease concordant on all images Inconsistency on imaging modalitics

Type of disease Bilateral lower lobe discase No disease appreciable in lower lobes

Haemodynamics PVR <1000 dyn~s-cm—5, in proportionto  PVR >1200 dyn~s-cm—5, out of proportion to site

site and number of obstructions on and number of obstructions on imaging; higher

imaging; higher PA pulse pressure PA diastolic pressure

Z_C_)pen in a separate window!

DVT: deep vein thrombosis; PE: pulmonary embolism; PVR: pulmonary vascular resistance; PA: pulmonary artery.




PEA/BN HKPMPMT CO TRIEU CHUNG MA KHONG CO TALDMP ?

v’ 50% PE c6 bat thuwérng vé twdi mau phdi sau 11 thang du dwoe diéu tri chong déng day du
v' V& mat huyét ddng lai khéng da tiéu chuan chan doan tang ap lwc ddng mach phdi khi nghi

v Tuy nhién, lai biéu hién triéu chi*rng lam sang

Outcome of pulmonary endarterectomy in
symptomatic chronic thromboembolic

- Chi biéu hién TALDMP khi gang strc: giam kha ndng gang strc disease

« Théng khi khodng chét: lién quan dén triéu chirng khé thd

Dolores Taboada', Joanna Pepke-Zaba', David P. Jenkins?, Marius Berman?,

“Normal resting hemodynamics should not preclude surgical evaluation” carmen M. reacy’, John E. Cannon’, Mark Toshner', John J. Dunning?,
C

hoo Ng?, Steven S. Tsui? and Karen K. Sheares'

Affiliations:

N g h ié n c l]’u Ta boad a — Ca m b ri d g e 'Pulmonary Vascular Diseases Unit, Papworth Hospital, Cambridge, UK

“Dept of Cardiothoracic Surgery, Papworth Hospital, Cambridge, UK.

42 bénh nhan HKDMP man tinh, mPAP < 25 mmHg: 01/2000-07/2003

. ABSTRACT  Chronic thromboembolic disease is characterised by persistent pulmonary thromboembolic
Pl 2 . occlusions without pulmonary hypertension. Early surgical treatment with pulmonary endarterectomy may
Ket q u a - improve symptoms and prevent disease progression. We sought to assess the outcome of pulmonary
endarterectomy in symptomatic patients with chronic thromboembolic disease.
Patients with symptomatic chronic thromboembolic disease and a mean pulmonary artery pressure
e H L3 . 0 <25 mmHg at baseline with right heart catheterisation and treated with pulmonary endarterectomy
TLJJ Vong tal Vlen . O /O between January 2000 and July 2013 were identified. Patients were reassessed at 6 months and at 1 year
b - following surgery.
, A total of 42 patients underwent surgery and the median length of stay in hospital was 11 days, There was
Ti Ié Sén Cén 1 né m . 950/ no in-hospital mortality but complications occurred in 40% of patients. At 1 year, following surgery, 95%
- g . 0 of the patients remained alive. There was a significant symptomatic improvement with 95% of patients in
the New York Heart Association functional classes [ or Il at 6 months. There was a significant improvement
. A ~ . ., ~ in qualiAly of life assessed by the Cambridge pulmonary hypertension outcome review questionnaire.
Cal th Ie n TC Ia m Sa n g CO y n g h I a - 9 5 % B n NYHA I - I I In this carefully selected cohort of chronic thromboembolic disease patients, pulmonary endarterectomy
O - resulted in significant improvement in symptoms and quality of life. Appropriate patient selection is
paramount given the known surgical morbidity and mortality, and surgery should only be performed in
expert centres.

Cai thién chat lwong cudc séng co y nghia
Eur Respir ) 2014; 44: 1635-1645



KY THUAT BOC NOI MAC DONG MACH PHOI (PEA)

* M& dwong xwong (e

« Chay may THNCT

* Ha nhiét dé sau: 20°C

 Bao vé co tim

« Ngtrng toan bo tuan hoan (<20 phut)

« M& nhanh BDMP Iy HK v&i nguyén tac lay hét dudi HK
» Chay lai may THNCT khi déng nhanh phai (>10 phut)
« Tiép tuc ngrng tuan hoan khi m& nhanh trai

« Chay lai THNCT khi hoan thanh xong lay HK bén trai
* Methylprednisolone (500 mg) and mannitol (12.5 g)

« Nang nhiét d5 va cdm mau ki




DUNG CU VA KET QUA BOC NOI MAC
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DUNG CU VA KET QUA BOC NOI MAC




BIEN CHUNG SOM SAU PEA

- Hai bién chirng de doa tinh mang sau PEA goém:
1. Chay mau dworng thé: mau den trao qua dwdng thd sau khi ngirng may THNCT
Nguyén nhan: do hang rao mach mau va duong thé bi pha v tai moét nhanh nao dé cua PMP.

2. Phu phoi do tai twéi mau (RPE): hién twong trao bot hdng khi ngtrng may THNCT la biéu hién

tinh trang tai twdi mau sém va nang do tang tinh thAm thanh mach
Nguyén nhén: do TAP con tén lwu va do tén thuong vi mach phéi thir phét (tdc nghén TM)

Piéu tri: tding PEEP, diéu chinh déng méu, soi, bléc chon loc nhéanh, ECMO



VAI TRO ECMO/PEA

v World Symposium on Pulmonary Hypertension (WSPH) 2013 recommended:

“PEA centres should have ECMO available to deal with the potential complications of surgery

that can be unpredictable”

ORIGINAL ARTICLE GENERAL THORACIC | VOLUME 102, ISSUE 1, P260-268, JULY 01, 2016 ECLS implantation
Extracorporeal Life Support After Puimonary Endarterectomy as a [R]/MpltetionnOR.  ['] /Implantetion Rericy
. . — immediately after PEA ‘ admission
Bridge to Recovery or Transplantation: Lessons From 31 8 18 .
n=
Consecutive Patients . 16
David Boulate, MD = Olaf Mercier, MD, PhD 2 [ = Sacha Mussot, MD = ... Xavier Jais, MD = 6 14 W respiratory and
Philippe Dartevelle, MD « Elie Fadel, MD, PhD = Show all authors ; 12 ::::;r‘:""’""”“‘*
10
E 3 g 8 respiratory
. . - 3 2 failure
3.7% of 829 patients required ECMO $ £ 6
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In-hospital survival of 48.4% = “ 4 .
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> Circulation. 2011 Nov 1;124(18):1973-81. doi: 10.1161/CIRCULATIONAHA.110.015008.
Epub 2011 Oct 3.

Chronic thromboembolic pulmonary hypertension
(CTEPH): results from an international prospective

registry

Recruited

February 2007 until January 2009 (Canada & Europe) n=679
— 5 patients with no operability data (non-operated)

679 newly diagnosed (<6 months) patients with CTEPH

* amedian of 14.1 months had passed since first symptoms

Operable Non-operable
n =427 n = 247

* CRITERIA FOR NONOPERABILITY INCLUDED

» Distal pulmonary artery obstructions

* Imbalance between increased PVR and amount of occlusions
Non-operated Operated | |Operated* Non-operated

* Suggesting microvascular disease n=>54 n=2373 n=13 n=234
*  PVR>1500dyn.s.cm® 37 ,efzsgéegurgery | |

10 waiting for surgery

* Age, and comorbidity

Operated
n =386 (56.8%)

PEA with early mortality rate 4.7%




LONG-TERM CTEPH

Multicenter Study > Circulation. 2016 Mar 1;133(9):859-71.
doi: 10.1161/CIRCULATIONAHA.115.016522. Epub 2016 Jan 29.

Long-Term Outcome of Patients With Chronic
Thromboembolic Pulmonary Hypertension: Results
From an International Prospective Registry

Marion Delcroix ', Irene Lang 2, Joanna Pepke-Zaba 2, Pavel Jansa 2, Andrea M D'Armini 2,

679 bénh nhan CTEPH
« 27 trung tdm-Chau Au

« Survival rate:
» Operated: 89% - 3 years
* Non-Operated: 70% - 3 years

Conclusions: The long-term prognosis of operated patients currently is excellent and better than

the outcome of not-operated patients.

Abstract

Background: Chronic thromboembolic pulmonary hypertension, a rare complication of acute
pulmonary embolism, is characterized by fibrothrombotic obstructions of large pulmonary arteries
combined with small-vessel arteriopathy. It can be cured by pulmonary endarterectomy, and can be
clinically improved by medical therapy in inoperable patients. A European registry was set up in 27
centers to evaluate long-term outcome and outcome correlates in 2 distinct populations of
operated and not-operated patients who have chronic thromboembolic pulmonary hypertension.

Methods and results: A total of 679 patients newly diagnosed with chronic thromboembolic
pulmonary hypertension were prospectively included over a 24-month period. Estimated survival at
1, 2, and 3 years was 93% (95% confidence interval [Cl], 90-95), 91% (95% Cl, 87-93), and 89%
(95% CI, 86-92) in operated patients (n=404), and only 88% (95% CI, 83-91), 79% (95% CI, 74-
83), and 70% (95% ClI, 64-76) in not-operated patients (n=275). In both operated and not-
operated patients, pulmonary arterial hypertension-targeted therapy did not affect survival
estimates significantly. Mortality was associated with New York Heart Association functional class
IV (hazard ratio [HR], 4.16; 95% Cl, 1.49-11.62; P=0.0065 and HR, 4.76; 95% Cl, 1.76-12.88;
P=0.0021), increased right atrial pressure (HR, 1.34; 95% Cl, 0.95-1.90; P=0.0992 and HR, 1.50;
95% Cl, 1.20-1.88; P=0.0004), and a history of cancer (HR, 3.02; 95% Cl, 1.36-6.69; P=0.0065 and
HR, 2.15; 95% CI, 1.18-3.94; P=0.0129) in operated and not-operated patients, respectively.
Additional correlates of mortality were bridging therapy with pulmonary arterial hypertension-
targeted drugs, postoperative pulmonary hypertension, surgical complications, and additional
cardiac procedures in operated patients, and comorbidities such as coronary disease, left heart
failure, and chronic obstructive pulmonary disease in not-operated patients.

Circulation. 2016 Mar 1;133(9):859-71.




LONG-TERM CTEPH

> Circulation. 2016 May 3;133(18):1761-71. doi: 10.1161/CIRCULATIONAHA.115.019470.

Epub 2016 Apr 6.

Dynamic Risk Stratification of Patient Long-Term
Outcome After Pulmonary Endarterectomy: Results
From the United Kingdom National Cohort

John E Cannon ', Li Su ?, David G Kiely ', Kathleen Page 7, Mark Toshner !, Emilia Swietlik *,
Carmen Treacy 1, Anie Ponnaberanam 7, Robin Condliffe 1, Karen Sheares 1, Dolores Taboada ',
John Dunning 7, Steven Tsui !, Choo Ng ', Deepa Gopalan ', Nicholas Screaton ',

Charlie Elliot !, Simon Gibbs ?, Luke Howard !, Paul Corris ', James Lordan 7, Martin Johnson ?,
Andrew Peacock ', Robert MacKenzie-Ross !, Benji Schreiber 1, Gerry Coghlan !,

Kostas Dimopoulos ', Stephen J Wort 1, Sean Gaine 1, Shahin Moledina !, David P Jenkins !,
Joanna Pepke-Zaba ?

« Survival: 86%, 84%, 79%, 72% at 1, 3, 5, 10 years: whole cohort
* 91% and 90% at 1 and 3 years: recent half of the cohort

« mPAP 238 mmHg vs PVR = 425 correlated worse long-term survival

Abstract

Background: Chronic thromboembolic pulmonary hypertension results from incomplete resolution
of pulmonary emboli. Pulmonary endarterectomy (PEA) is potentially curative, but residual
pulmonary hypertension following surgery is common and its impact on long-term outcome is
poorly understood. We wanted to identify factors correlated with poor long-term outcome after
surgery and specifically define clinically relevant residual pulmonary hypertension post-PEA.

Methods and results: Eight hundred eighty consecutive patients (mean age, 57 years) underwent
PEA for chronic thromboembolic pulmonary hypertension. Patients routinely underwent detailed
reassessment with right heart catheterization and noninvasive testing at 3 to 6 months and
annually thereafter with discharge if they were clinically stable at 3 to 5 years and did not require
pulmonary vasodilator therapy. Cox regressions were used for survival (time-to-event) analyses.
Overall survival was 86%, 84%, 79%, and 72% at 1, 3, 5, and 10 years for the whole cohort and 91%
and 90% at 1 and 3 years for the recent half of the cohort. The majority of patient deaths after the
perioperative period were not attributable to right ventricular failure (chronic thromboembolic
pulmonary hypertension). At reassessment, a mean pulmonary artery pressure of 230 mm Hg
correlated with the initiation of pulmonary vasodilator therapy post-PEA. A mean pulmonary artery
pressure of 238 mm Hg and pulmonary vascular resistance 2425 dynes-s(-1)-cm(-5) at
reassessment correlated with worse long-term survival.

Conclusions: Our data confirm excellent long-term survival and maintenance of good functional
status post-PEA. Hemodynamic assessment 3 to 6 months and 12 months post-PEA allows
stratification of patients at higher risk of dying of chronic thromboembolic pulmonary hypertension
and identifies a level of residual pulmonary hypertension that may guide the long-term
management of patients postsurgery.

* Overall survival 72% at 10 years

Circulation. 2016 Mar 1;133(9):859-71.




Patient refusal for PEA = 20%

Gall H et al. Pulm Circ. 2016;6:472-82.

» = need for ongoing education and better understanding of CTEPH treatment
» = delay in or lack of referral

— Consultation regarding decision to surgery by member of CTEPH team

* Preferably by performing surgeon
* Information about
* Improvement of exercise capacity and QoL
* Low mortality rates (4.7% international CTEPH registry, 2.2% UCSD)
* 5S-year survival = 53% for PEA refusers vs 83% for patients that underwent PEA

Quadery SR et al. Eur Respir J. 2018;52(3)



CTEPH diagnosis
Continue lifelong anticoagulation

'

Treatment assessment by an
expert CTEPH team#.1

v v

Operable Non-operable
Pulmonary endarterectomy Targeted medical therapy
(treatment of choice) with or without BPAT.+

i i

Persistent/recurrent symptomatic
pulmonary hypertension

BPA = balloon pulmonary angioplasty.

#: multidisciplinary: pulmonary endarterectomy surgeon, PH expert, BPA interventionist and
radiologist; 9: treatment assessment may differ depending on the level of expertise; +: BPA
without medical therapy can be considered in selected cases.



VAI TRO NONG BONG (BPA)/CTEPH

Vai trd: bd xung cho PEA va liéu phap diéu tri thubc

e Chi dinh:
« Bénh nhan khéng c6 kha nang PT (lIb-C; Khuyén cao ESC/ERC 2015)
« Bénh nhan ton thwong mic Level IV
« Bénh nhan con ton lwu TALDMP sau PT
e Loiich:
6MWD by +33 m
« Reductions of 18% in mPAP G e T
» Reductions of 26% in PVR g;foz:f;ﬁ’;’;mmﬂ
. High-pressure contrast injection

Nguy co:The two largest published series
» French report mortality rates: 3.8%

» Multicentre Japanese registry mortality rates: 3.9%

Vascular dissection

Allergic reaction to contrast

Adverse reaction to conscious sedation/local anesthesia

After the procedure

Lung injury” (radiographic opacity with/without hemoptysis, with/without hypoxemia)
Renal dysfunction

Access site problems

Notes.

buns of vascular injury: extravasation of contrast, hypoxaemia, cough, tachycardia, increased pulmonary arterial pressure.
auses of lung injury: vascular injury much greater than reperfusion lung injury.



VAI TRO PIEU TRI THUOC (PH-targeted medical therapy)

* 40% khong co kha nang PT (TT giai phau, TALDMP khong twong xirng TT, Bénh kém theo)

Trial [ref.] Study drug Duration weeks Subjects n NYHA FC 6MWD m 6MWD effect m PVR baseline dyn:s-cm™> PVR effect %
BENEFIT [73] Bosentan 16 157 -1V 342184 +2N8 783 (95% CI 703-861) -24
CHEST-1 [55] Riociguat 16 261 -1V 347+80 +46 7871422 -31
MERIT-1 [74] Macitentan 16 (24%) 80 I-1v 352+81 +34 957+435 -16

Data are lacking for patients with medical contraindications or those refusing surgery.
Event-driven morbidity/mortality studies have not been performed in CTEPH.

* Patients with persistent/residual post-operative PH were also included in BENEFIT and CHEST-1:
30% of the study population (included pts with mPAP >25 mmHg and PVR 2300 dyn-s-cm™ at >6 months after PEA

* Data from the large UK national cohort, in which 3-6 months after PEA:
1) 51% of the patients had mPAP >25 mmHg

2) mPAP >30 mmHg predicted initiation of PH-targeted medical therapy
3) mPAP 238 mmHg and PVR 2425 dyn-s-cm~ correlated with worse long-term survival



KET LUAN

- Tién trién cua tdc mach phdi man tinh dan dén bénh ly vi mach phdi
« Chan doan s&m gilp cai thién tién lwong cta bénh
« Boc ndi mach déng mach phdi van la phwong phap diéu tri co ban
- Cai thién kha nang hoat ddong thé Iwc va chat lwong cudc song
« Tilé t vong sém thap (4.7% - 2.2%)
 Két qua lau dai tét hon so véi bénh nhan khéng phau thuét
« Cac phuong phap bd sung cho diéu tri PEA bao gom:
« Nong PMP bang béng qua dwdng 6ng thédng

- Diéu tri dich tang ap lwc ddng mach phdi



