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Guidelines for the diagnosis and treatment of

pulmonary hypertension.
European Heart Journal (2009) 30 2493-2537

Pulmoner hipertansiyon tanimi;

Ortalama Pulmoner Arter Basinci:
*Dinlenme sirasinda 225 mmHg

* Egzersiz sirasinda > 30 mmHg

***Normal degeri istirahatte14+3 mmHg.

Sistolik pulmoner arter basinci >%50 sistemik basing




% HEMODINAMIK TANIM

>

TANIM

KARAKTERISTIGI

KLINIK GRUP

Pulmoner
hipertansiyon (PHT)

Ortalama PAB>25 mmHg

Hepsi

Pre-kapiller PHT

Ortalama PAB>25 mmHg
PKUB<15 mmHg
CO normal veya dusuk

1-Pulmoner arteriyal
hipertansiyon

2-Akciger hast.

3-Kronik tromboemboli
4- Bilinmeyen nedenler-
multifaktoriyal

Post-kapiller PHT

Pasif
Reaktif

Ortalama PAB>25 mmHg
PKUB>15 mmHg

CO normal veya distk
TPG<12 mmHg

TPG>12 mmHg

Sol kalp hastaliklar

Guidelines for the diagnosis and treatment of pulmonary
hypertension. European Heart Journal(2009) 30 2493-2537




Persistant pulmoner hipertansiyon

Bronkopulmoner hipertansiyon

NEONATAL :
Infeksiyon

Yapisal hastaliklar konjenital diafragmatik herni

Soldan saga santlar

KARDIYAK TGA
Obstruktif lezyonlar TPVDA

Kronik hipoksi

. .. Silikozis
EDINILMIS
Hava yolu obstruksiyonu
Vaskulit konnektif doku hast . Sickle cell anemisi
. . . Sporadik %20 genetik
IDIOPATIK

Ailesel %60 genetik

Congenital heart disease in relation to pulmonary hypertension in peaditric practice.
Tulloh R.Paediatric Respiratory Rewiews (2005 ) 6 174-180



Modifiye Venice siniflamasi
/7
Type . Dimension (specify for each defect if more than one congenital|
1.1 Simple pre-tricuspid shunts heart defect exists)
111 Atrial septal defect (ASD) 2.1 Haemodynamic (specify Qp/Qs)*
1111 Ostium secundum 2.1.1 Restrictive (pressure gradient across the defect)
11.1.2 Sinus venosus 212 Non-restrictive
1113 Ostium primum 2 Anatomic®
112 Total or partial unobstructed anomalous pulmonary 221 Small to moderate (ASD <2.0 cm and VSD
VENOoUs return | -
12 Simple post-tricuspid shunts \ 22 Large (ASD >20 cm and VSD >10 cm)
121 Ventricular septal defect (VSD)
122 Patent ductus arteriosus . Direction of shunt
1.3 Combined shunts

Predominantly systemic-to-pulmonary

3.1
Describe combination and define predominant defect 3.2 Predominantly pulmonary-to-systemic
14 Complex congenital heart disease 33
141 Complete atrioventricular septal defect
142 Truncs siterioss . Associated cardiac and extracardiac abnormalities

Bidirectional

143 Single ventricle physiology with unobstructed
pulmonary blood flow C

144 Transposition of the great arteries with VSD :‘W ; . o
(without pulmonary stenosis) and/or patent ductus 5.2 Palliated [specify type of operation(s), age at surgery]
5.3 Repaired [specify type of operation(s), age at surgery]

Repair status
Unoperated

arteriosus

Oth er

Guidelines for the diagnosis and treatment of pulmonary hypertension.
European Heart Journal(2009) 30 2493-2537




Pulmonary hypertension associated with conjenital heart disease:
Pulmonary vascular disease:The global perspective.
lan AIDATA. Chest 2010;137;525-61S
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Pulmoner Hipertansiyon nedenleri

Reversible:
Hiperkinetik Sistemik- pulmoner sant. Or:VSD, PDA
Pulmoner venoz Pulmoner venoz obstruksiyon,
hipertansiyon Kor triatriatum, mitral stenoz,
sol ventrikuler yetmezlik
Irreversible:
Pulmoner vaskiiler IPAH

obstruksiyon Eisenmenger Sendromu
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ARTMIS PULMONER KAN AKIMI

. KONJESTIF KALP YETMEZLIGI
 PULMONER VASKULER KONJESYON

Koruma mekanizmasi .... PVR ARTISI



i Heath-Edwards siniflamasi

Intimal proliferation
and fibrosis

4 Medial hypertrophy

Thrombosis o
¥ Vascular remodeling

Plexiform e

lesions . i
Y Vasoconstriction

Pulmoner damar yataginin yuksek
basing,yuksek volim veya hipoksiye
maruz kalmasi sonucu damar
duvarlarinda ¢

Grade 1-2-3 reversible,

Grade 4 kismen reversible,
Grade 5-6 ise irreversible
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~ Vaskuler remodeling

e Muskduler olmayan arterlerde duz kas proliferasyonu
® Muskduler arterlerde medial hipertrofi

® Arteriyal densitede azalma

e Dilatasyon kompleksleri, pleksojenik lezyonlar,

® Fibrinoid nekroz ----> Luminal obliterasyon

*Hayatin ilk 2 yilinda konjenital kalp hastaligi tamir
edildiginde vasktiler remodeling reversibl.



~— Mortalite ve moW

PVR artar ve komplians azalir

Sag ventrikll basincini ve ventrikll preload artirir.
Pulmoner vaskiler reaktivite artar.

Pulmoner vazokonstruksiyona neden olur.
Vaskiler remodeling

Luminal obstruksiyon
(trombozis/pleksiform lezyonlar/neointimal tikanma )

Pediatric pulmonary arterial hypertension:current and emerging therapeutic options
Expert Opion. Pharmacother. 2011 12(12):1845-1864
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PVR SVR
Pulmoner vaskiler direng Sistemik vaskdler direnc
PVR=MPAP — PCWP/CO x 80 SVR=MAP-CVP/COx80

Normal SVR: 1200

Normal PVR <1.5 Wood unite
dyne.sec.cm™

(120 dynes.s.cm/c>).

PVR > 3 Wood Unitesi (240 dynes.s.cm/s5)
oldugunda PH varligindan bahsedilebilir.

Rp/Rs: pulmoner sistemik direnc orani 0.3 altinda



= Qp/Qs

(pulmoner/sistemik kan akimi)

Qp/Qs= Ca02- CVO2/CPv0O2- CPa0?2
Qp/ Qs orani<1=R—L SANT
Qp/ Qs orani>1=L—R SANT
Qp/Qs=1 sant yok yada iki yonli
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Kateterizasyon

® Sinirdaki butun olgulara yapilmalidir.

® Bazal degerler %21 lik oksijen altinda
alinmalidir.

® PVR, SVR, PVR /SVR ve Qp/ QS

® % 100 oksijen, NO, prostosiklin, adenozine,
isoprenaline ile reversibilite degerlendirmesi
vapilabilir.
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~Bazal PVR indeksi 6 - 9 Wood (inite arasinda
olup PVR/SVR orani 0,3 - 0,5 arasinda olan
hastalara akut vazodilatator uygulanmasi

onerilmektedir.

Akut vazodilatator uygulanmasi sonrasinda:

» PVR indeksinde % 20 azalma

» PVR/SVR oraninda % 20 civarinda azalma

» Nihai PVR indeksinin 6 Wood unitenin altinda
» Nihai PVR/SVR oraninin 0,3’lin altinda olmasi

*** operabilite riski degerlendirilmesi



Guvenli sinirlar

PVR < 7 | ASD
Qp/Qs>2 ]
< 2yas . VSD

PVR/SVR<0.3 _
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* Hizli gelisen RV yetmezlik © Yavas gelisen RV yetmezlik
WIIET iginde)

® Pulmoner hipertansif kriz ® Eisenmenger sendromu
AKUT PVR ARTISI
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AKUT PVR ARTISI

® Alveoler hipoksi (en potent)

® Hipoksemi

® Hiperkarbi

® Metabolik Asidoz

® Sempatik sinir sistemi aktivasyonu

Anesthetic Management Of Children With Pulmonary

Arterial Hypertension. Friesen RH, Williams GD. Paediatr Anaesth. 2008
Mar;18(3):208-16



http://www.ncbi.nlm.nih.gov/pubmed?term="Friesen RH"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Friesen RH"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Williams GD"[Author]
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PULMONER HIPERTANSIF KRIZ

® Pulmoner vazospazm .......... PVR hizla artar.

e Akut RV yetmeazligi..........Sag atrium basinci artar.
® Pulmoner kan akimi azalir........ Siyanoz.

e Sistemik hipotansiyon............... Kardiyak arrest.

***KPB sonrasi aktive olan inflamatuvar yollar akcigerde
endotel disfonksiyona neden olur.



.~ PULMONER HIPERTANSI ' VIS

TEDAVI GEREKCESI

%100 O, verilmesi Artan P,02 ve P,O, PVR'yi azaltabilir

Solunumsal alkolozu saglamak icin PAB direkt P_CO, ile iligkilidir

hiperventilasyon

Metabolik asidozun duzeltilmesi PVR direkt H* konsantrasyonu ile
iliskilidir.

Pulmoner vazodilatator verilmesi inhale NO ilk tercih

Kardiak outputun desteklenmesi Yeterli preload ve inotropik destek

Agri stimilasyonunu, siddetini PAB artabilir ve fentanil bunun

azaltmak (analjezi saglamak) siddetini azaltir.

Anesthetic Management Of Children With Pulmonary Arterial Hypertension.

Friesen RH, Williams GD. Paediatr Anaesth. 2008 Mar;18(3):208-16.



http://www.ncbi.nlm.nih.gov/pubmed?term="Friesen RH"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Williams GD"[Author]
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Kardiyak Arrest Ve Olim Insidansi

i fen | SR L N L | T cadls F07 Y
Population (Ref. Procedures (n) “arduac arvest (%) Death (%)

All children (15) AIL(T 089 200) 1027 0.004

All children (16) All except cardiac surgery (88 639) 0.029 0.016

Children with heart Cardiac catheterizations (4454) (.49 (.08
disease (17)

Children with PAH (7) All except cardiac surgery (256)

Children with PAH (7) Cardiac catheterizations (141)

Children with PAH (14) Cardiac catheterizations (70)

Anesthetic Management Of Children With Pulmonary Arterial Hypertension.

Friesen RH, Williams GD. Paediatr Anaesth. 2008 Mar;18(3):208-16.



http://www.ncbi.nlm.nih.gov/pubmed?term="Friesen RH"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Williams GD"[Author]
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Anesthetic Management Of Children With
Pulmonary Arterial Hypertension.

Friesen RH, Williams GD. Paediatr Anaesth. 2008 Mar;18(3):208-16.

PVR artisi ve miyokard fonksiyonlarinda
azalma minimalize edilmelidir.

***Pulmoner HT kriz ve kardiyak arrest


http://www.ncbi.nlm.nih.gov/pubmed?term="Friesen RH"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Williams GD"[Author]

_—— HANGI ANESTEZIK iLACIDEAL?

VOLATIL ANESTEZIKLER
KETAMINE

o -

ETOMIDAT PROPOFOL
SVR? PVR? CO?

HAVA YOLU YONETIMI?

SEDASYON MU? GENEL ANESTEZI Mi?



Perioperative complications in children with pulmonary

hypertension undergoing general anesthesia with

ketamine.
Williams GD,Maan H Paediatr Anaesth.2010 Jan;20(1):28-37.

® 2002-2008 yillari arasinda retrospektif

e 68 pediatri hastasina toplam 192 islem uygulanmis.
e OPAB>25 mmHg ve PVRI > 3 wood unite

e Ketaminle genel anestezi guvenligi degerlendirilmis
® 149 islemde ketamin kullanmis.

® \Vakalarin %40’inda ciddi PHT mevcut
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Drugs usedor induction of agestheasia

|"||-".].|I. HM II\I-".].I:! ||.|:-' ! .';1. |I |I ll. IlI :I

Ketamine only ' 0 1010
Ketamine + propofol 37 ) 5(13.5)
Ketamine + volatile 17 1 ' 2 (11.8)

Ketamine
Savoflurane
Propofol
Etomidate

Propofol only*

Propofol + volatile®

Volatile only*

Ketamine + propofol
+ volatile

Other drugs”

Totals

Midazolam + opioid
Ketamine +propofol
Sevoflurane +propofol

=
=
E
=
(=]
-
L=
[
+
=
E
=
=@
a

Drugs usednesthesiﬁ

Ketamin verilenlerde artmis
komplikasyon riski
gosterilememis.

Volatile
Katamina

Ketamine + propofol
Propofol +volatile

Midazolam + opioid
Katamine +volatile

Ketamine + propofol +volatile

Perioperative complications in children with pulmonary hypertension undergoing
general anesthesia with ketamine.Williams GD, Maan H
Paediatr Anaesth. 2010 Jan;20(1):28-37.



http://www.ncbi.nlm.nih.gov/pubmed?term="Williams GD"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Maan H"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Maan H"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Maan H"[Author]
http://www.ncbi.nlm.nih.gov/pubmed/20078799
http://www.ncbi.nlm.nih.gov/pubmed/20078799
http://www.ncbi.nlm.nih.gov/pubmed/20078799
http://www.ncbi.nlm.nih.gov/pubmed/20078799

Perioperative complications in children with
pulmonary hypertension undergoing

noncardiac surgery or cardiac catheterization.

Carmosino MJ,Friesen RH  Anesth Analg ,2007 Mar;104(3):521-7.

® 1999-2004 vyillari arasinda
® 258 islem--toplam 156 hasta

‘rpcedures B Complications
B Proced £ licat

® %22 sedasyon
®* %58 genel inhalasyon

Gub-syetermie Symtemrne Supra-syetemc

o %20 genEI iV anestEZi Severity of Baseline PAH

Suprasistemik PHT olan ¢ocuklarda perioperatif
komplikasyon (kardiyak arrest,PHT kriz) anlamli yiiksek


http://www.ncbi.nlm.nih.gov/pubmed/17312201
http://www.ncbi.nlm.nih.gov/pubmed?term="Carmosino MJ"[Author]
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~—Kalp cerrahisi sonrasi PHT kriz riski

e GRUP1: 1-2 giinlik KKH olan neonataller / PVR
dogumla yuksek

® GRUP2: pulmoner vendz obstruksiyonu olan infant
ve daha buyuk cocuklar

(TPVDA, Hipoplastik sol kalp sendromu + intakt veya
restriktif atrial septum)

® GRUP 3: gec tani konulan soldan saga santi olan
infant ve daha bliylk cocuklarda / PVR yiiksek tir.
(TGA+VSD, Truncus arteriosus,VSD,AVCD)

® GRUP 4: idiopatik veya diger nedenler
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~Kalp cerrahisi sonrasi PHT yonetimi

Sedasyon ve agri kontrolii

® Ajitasyon ve stress PHT krizini tetikler. Spontan
solunum ve eksttiibasyona gidis stirecinde mutlaka
sedasyon ve analjezi saglanmalidir.

*benzodiazepinler, deksmedetomidin, opioidler

DERIN SEDASYON : Stabil olmayan ve PHT kriz riski
**ilk 24-48 saat
* opioid+benzodiazepin inflizyonu
*kas gevseticiler
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~ Kalp cerrahisi sonrasi ventilasyon

hedefleri

® Yeterli ventilasyon saglanmali

e Akcigerin asiri gerilmesi ve atelektaziden
kaciniimali

® Normal FRC korunmali
* Minimal hava yolu maniplasyonlari /aspirasyon
e Alkalozis
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Eisenmenger Sendromu (ES)

® PVR'de devam eden artma
®Santin yonu veya

® Siyanoz,eritrositoz ve diger organ
sistemlerinin de etkilendigi klinik bir
durumdur.

e Seviye: Atrial,ventriktler ve arterial
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- Eisenmenger sendromunda bulgular

® Senkop

® GOgUs agrisi

® Hemopitizi : yasla sikligi artar

® Aritmi

o infektif endokardit, beyin absesi

® Ani 6lim; masif emboli, masif hemoptizi, beyin
absesi, hamilelik, aritmi, cerrahi, kateterizasyon



~—PHT’nun Reversibilitesini etkileyen

faktorler

Tamir sonrasi KKH’'na bagli PVH'In geri dontp
donmeyecegi konusunda dort faktérin 6nemli
etkisi vardir.

-Kardiyak lezyonun tipi

-Tamir zamanindaki hastanin yasi

- Operasyon zamaninda hastanin PVR’si
-Genetik ve cevresel faktorlerin etkilesimi



-~ Genetik ve cevresel faktorlerin
etkilesimi
* Ayni buyuklukteki bir lezyon farkl kisilerde

farkh PHT dizeylerine sebep olabilir.

® Sol sag santli lezyonlarda pulmoner vaskuler
yvataktaki hasar ve buna bagli degisikliklerin
dogumdan itibaren baslar.

® Geri doéntisiimstz evreye farkli hastalar cok
farkli zamanlarda gelebildigi ifade edilmektedir.
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Down sendromu

® AV kanal defektli Down sendromlularda
sebebi bilinmemekle beraber PVH egilimi
artmistir.

® Yine bu hastalarda makroglossi, tst solunum
volu obstruksiyonu ve kronik alveolar hipoksi
nedeniyle lezyon olmaksizin bile PVH
gelisebilir.



Diagnosis; referral to
PAH-CHD centre
History and examination
Chest radicgraph and ECG
Moninvasive tests:
echocardiography, cardiac

Functional class/other
investigations
G6NMWT
Cuality of lite questionnaire
Biochemistry iron studies
(transferrin saturation)

MRI, cardiac CT
Cardiac catheterisation for
selected patients only

Education

Therapy:
general

Therapy:
advanced

Therapy:
other

Endocarditis prophylaxis, advice on exercise and
other lifestyle issues
Effective contraception: risk in pregnancy very high

Correct iron deficiency

Consider thrombo prophylaxis

Is there a role for reparative surgery/catheter-based
inte rvention™?

osentan therapy for HA functional class I

Consider other advanced therapies if evidence base
widens

T cal therapy

Prostanoids as a bridge to transplantation (or as
destination therapy?)

Inhaled NO of iloprost may have a role for the
pregnant patient with PAH

patients 13

Eisenmenger

sendromu tedavi
algoritmi

Pulmonary arterial hypertension in paediatric and adult paients with congenital

heart disease.

M.A. Gatzoulis. Eur Respir Rev 2009;18:113.154-161
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Pulmoner Hipertansiyon tedavisi

Hiperkinetik

= defektin cerrahi kapatilmasi

Pulmoner venoz
hipertansiyon

= obstruksiyonda cerrahinin eliminasyonu
= sol kalp yetmezliginde Kalp nakli

Pulmoner vaskiiler
obstruksiyon

= Antikoagiilasyon
= Vazodilatator / antiproliferatif tedavi
= akciger veya akciger-kalp nakli
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Pulmoner vaskuler endotelyum

® Endojen vazodilatorler
* Nitrik oksit (NO)
* Prostasiklin (PGI2)
® Endojen vazokonstruktorler
* endotelin-1 ( ET-1)
*Serotonin  (5-HT)
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Pulmoner hipertansiyon tedavisi

*Endotel bazli tedaviler

* Nitrik oksit-cGMP
*PGI2
*ET-1

eKombine tedaviler



Endothelial cell

Endothelial progenitor cells

'

Epoprostenol
Treprostinil
loprost Citrulline
Beraprost L-Arginine
v L-Arg  L-Cit
PG, -

Cicletanine - NOS ¥-

Ambrisentan
Sitaxsantan
(off market)

AC
' =

w : AT oAMP \GTP :Gh.ﬂPEESGr':‘IP
d
Y K+‘_ VIP Ca?+ .."

/ T Sildenafil N\

/ . X . g
/ Relaxation Tadalafil  / Constriction
¥ Vardenafil/

,
'

Smooth muscle cells

Pediatric pulmonary arterial hypertension:current and emerging therapeutic options.
Rewiew.Expert Opion. Pharmacother.(2011) 12(12):1845-1864
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INHALE NITRIK OKSIT

* Gucli ve secici pulmoner vazodilatatérdiir.
* Sistemik vazodilatasyon yapmadan etkiler.

* Akcigerde vaskiiler diiz kas hticrelerine difftize
olarak c-GMP konsantrasonunu artirir.

* Antitrombotik ve antiproliferatif etkilidir.

*Doz genellikle 20-40ppm arasinda kullaniimaktadir.



~~Fosfodiesteraz inhibitorleri (PDE)

® PDE inhibitoérleri cGMP hidrolizini bloke ederler. Vasktler
diz kas hlicresinde cGMP konsantrasyonu artar.

e PDE-5 inhibitorleri: SILDENAFIL oral

**Konjenital kalp cerrahisinde PVR >3 wood U olan
hastalarda pre-postop kullanilmis, gtivenli ve etkili oldugu
bildirilmistir.

MILRINONE : PDE-3 inhibisyonu,cGMP hidrolizini daha az
spesifik bloke eder. Siklikla perioperatif kullanilir. PVR’yi
azaltirken miyokard kontraktilitesini de destekler.

**Sildenafil theraphy for pulmonary hypertension before and after pediatric
cardiac surgery. Gaetano Palma: Tex Heart Inst J 2011,;38(3) 238-42
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“~ Endotelin antagonistleri (ET-1)

* Nonselektif ET,/ET; Antagonisti: BOSENTAN
* Selektif ET, Antagonisti: Ambrisentan, sitaxsentan

*Ortalama PAB ve PVR”yi azalttigi ve IPAH hastalarinda
hayat kalitesini arttirdig| gosterilmistir.

*Eisenmenger sendromunda oksijen saturasyonunu
azaltmadan egzersiz kapasitesini

duzelttigi gosterilmistir.( BREATHE-5 trial)

*Treatment of pediatric pulmonary hypertension: Amy Hawkins, Robert Tulloh.

Vascular Health and Risk Management 2009:5 509-524

*Response to bosentan in children with pulmonary hypertension: Maiya S,Hislop AA. Heart. 2006;92:664-670

* BREATHE-5: Bosentan improves hemodynamics and exercise capacity in the first randomized placebo-controlled trial in eisenmenger
physiology: Galié N. Circulation.2006;372 (1) 48-54
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Prostasiklin Agonistler;

¢ Siklik adenozin 3’5" monofosfat konsantrasyonunu
artirarak vazodilatasyona neden olurlar.

e Etkisi cabuk baslar ve yarilanma émurleri kisadir.

* |v : epoprostenol (REBOUND PHT)
* inhale : iloprost
® Subkutan+iv : treptostinil (iv agrih)
® Oral :beraprost



\//
#~PHT ve goruntulenmesi

Sag ventrikiil goriintiilenmesi

o  Ekokardiografi,

e Kardiyak manyetik rezonans
Pulmoner vaskiiler yapi goriintiilenmesi
»  Akciger filmi,

» Ventilasyon-perflizyon sintigrafisi

»  Kontrast BT, HRCT

High resohation O (HECT) 1

»  Pulmoner anjiografi, S
Kardiyak kateterizasyon

*Perioperatif direkt pulmoner arter basin¢ 6lcimu
***Swanganz kateteri!!!

*Perioperatif transozefagial ekokardiografi

*Transtorasik ekokardiografi



- PHT AKCIGER FiLMi

CiDDIi PHT

ORTA PHT




~ PHT ve Ekokardiografi

DOPPLER EKO: non-invaziv pulmoner basing 6lcimu

PASB = 4xTR peak velositesi + sag atrial basing

® Trikuspid regurjitasyonu
® Pulmoner yetmezlik

e RVOT akselerasyon zamani <0,1 s
Pulmoner arter sistolik basinci(PASB), triklispid pik velosite (TR)

2D-EKO: *sag ventrikul hipertrofisi,dilatasyonu
* genislemis pulmoner arterler
* sag atrial dilatasyon
* sag vent. sistolik fonksiyon anormal




Echocardiography in PAH

Tricuspid regurgitation (TR)

TR jet velocity (v)

Syst PAP= Right Ventricular Systolic Pressure

(in absence of puimonary oulBiow abstructsan)

RVSP= 4v* + RAP*




Pulmonary Arterial Hypertensiun : The Key
Role of Echocardiography

Eduardo Bossone, Bruno Dino Bodini, Alfredo Mazza and Luigi Allegra

Chest 2005127183
DOl 101378/ chest.

1222070 .. .. .
sv2c SONN = SN °°/4/ES
SMHz ‘ W i:iL'.‘ H.':w.

LW Galez 148

Pwr= 0dB TIS=3%
1/ 0/ 0/wW:1

12 SRR

CD Gain = 48

: B 1:08:04
¢ ~ HR= 87bpm

Apic .1| |-| - || 11|||u I view | 1'-'t|"||| ) ||||"'II|" £ I||:l|"iJIZ'1:] |'i!]||t-:-:i|:1r:" l'.'|]:.'L1'|||:l:"|':-'- ‘.‘.'iﬂ]

||"|Jr atrivm: ] ".— | It atrium. Bottom: Peak
i mm Hg indicating severe FH.




QOdave
Frege 2.7 M40 VN2
FPS: 347/

documenting severe PAH with
right-to-left shift of the
interventricular sephum in a

¢ ' short-axis view (LY left ventricle; &1V

N o~ FJ*‘* right ventricle)
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