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C.C.: DOE (WHO FC 111

P. M. Hx. : Hypothyroidism2 £ Synthroid =&
F. HX: None
S. Hx.: nonsmoker

P/Ex: BP 120/100 mmHg PR 96/m RR 20/m




Case 1 (F/30) Chest PA/lateral




Case 1 (F/30) ECG

WVent. rate
PR interval
QE.S duration

PR-T axes

Technician: KEY
Test ind:95080

25mmy's 10mumy/'ma W 40H=z 711 12SL 239 CID: 118

Sinus rhythm with frequent Premature ventricular complexes
Possible Left atrial enlargement

iy
ST & T wave abnormality. consider inferior ischemia
ST & T wave abnormality. consider anterolateral ischemia
Prolonged QT
Abnormal ECG

Confirmed By: GI BYOUNG NAM

EID:2 EDT: 17:07 25-JUN-2012 ORDER:
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Lab.: CBC 6000-14.0-144K
BUN/Cr 13/0.7 mg/dL  Uric acid 6.0 mg/dL
Protein/albumin 5.4/3.0 g/dL AST/ALT 36/28 IU/L
T.B 2.0 mg/dL
Na/K/CI/CO2 138/3.9/105/28 mmol/L

BNP 898 pg/mL

HBsAg/Ab (-/-) HCV-Ab(-) HIV (-)

FANA (-) RF factor (-)

TSH/free T4 1.9 uU/mL (0.4-5.0)/1.9 ng/dL (0.8-1.9)




Case 1 (F/40) Echocardiography

Left Ventricle D—shaped LY

LY IDs 27 mm | L% | Dd 44 mm | L& 33 mm | Aorta 27 mm
LVPWs 177 mm | LWPWd 10 mm | ESW 13 mk | EDY 42 mpe
Rt 14 mm | | %=d 11 mm | LNVEF 69 ¥l LY Mass 159.1 g
P.E.(ant] mm | P.E. (post) 6 mm | LY Mass Index 98.6 afme

Riaht Ventricle dilated BY size and decreased RY contractility (8 mm)
[2012/07/02 - 2D+Doppler Echocardiography]
Conclusion)

1.Markedly dilated RV and severe RV dysfunction with severe resting PH

2.Minimal pericardial effusion
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Case 1 (F/40) PFT

SPIROMETRY
(S2001)
Fred. | Meas. | % FPred. MePE

S
FVC 368 | 3.12 | 85 TEST® 02

FEW1 317 | 2.66 24 Pulse Sa0, DISTANCE RPE
FEV: /FVC| 87 85 95 3 2

FEF 25 75:; | 2.46 | 3.04 88

FEF 6.45 7.4

98
99

99
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938
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DL 239 | 151 63 95
WALTLC) A4 14 96
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Case 1; V/Q scan

Lung Perfusion Scan
99999999

Lung Inhalation Scan
Pertechnegas
ANT LAO LAO LPO

-
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Case 1; RHC & acute vasodilator test ﬁ

Baseline NO NO NO
10ppm 20ppm 40ppm
BP 124/91 118/64 124/74 97/52 )

SPAP/dPAP

Mean PAP
PCWP
MRAP

CO
Cl

PVR (WU) 15.1 17.6 17.9 17.9
SvO, (%)

95/42
61

87/45

61
18

95/44
61

95/44
61




Case 1; Diagnosis & treatment

« Assessment: IPAH, Acute vasoreactivity test (-), High risk

 Tx: Initial combination treatment
(ambrisentan 5mg Qd, sildenafil 25mg tid)
Warfarin




|
3-month after ambrisentan+sildenafil \

A
2012.11

2012.07
WHO FC 1
TRVmax 4.4
PGsys(RV-RA) 77
BNP
oMWD




12-months after treatment

S: dyspnea (Fc I11- 1V), leg edema, fatigue, Syncope (+)

2012.07
1

2012.11
I

2013.08
1

WHO
FC

TRVm
ax

PGsys( 77 85
RV-RA)

BNP
6MWD

4.4 4.6

898
240

570
430

709
395

 Tx: Volibris + sildenafil -> bosentan + sildenafil



3-months after w
bosentan and sildenafil
A

2014.02
1

2013.08
11

WHO FC
4.6

TRVmMax 4.5

PGsys(RV-RA) 85 81

BNP
oMWD

709
395




1-year after bosentan and sildenafil |

Baseline After 2 yea |
(2012.07) (2014.12) |
BP 124/91 103/74

sPAP/dPAP
Mean PAP
PCWP
MRAP 13 6
CO 2.8 2.6
Cl 1.7 1.5
PVR (WU) 15.1 18.4
ScvO2

87/45
61
18

91/37
95
7




6-month after macitentan and i
sildenafil

2014.12 2015.06
1 [

WHO FC

TRVmax 4.5 3.2
PGsys(RV-RA) 81 41

BNP
oMWD

430
405




6-month after macitentan and
sildenafil

2014.12

2015.06

BP 103/74 94/67
SPAP/dPAP 91/37 80/27
Mean PAP 55 48
PCWP 7 7
MRAP
CO 2.6 4.2
Cl 1.5 2.5
PVR (WU) 18.4 9.7
SvO,




2-year after macitentan and
sildenafil

WHO FC

TRVmax

PGsys(RV-
RA)

BNP
NT-proBNP
6MWD

2015.06
[

3.2
41

2016.02
1

2017.05
[

3.8
58




2.5-year after macitentan and
sildenafil

2015.06

2017.11

BP 94/67 100/62
SPAP/dPAP 80/27 88/33
Mean PAP 48 51
PCWP 7 10
CO 4.2 4.3
Cl 2.5 2.6
PVR (WU) 9.7 94
SvO,




Chief complaint : dyspnea (WHO FC IlII)

Present ilIness : Dyspnea for 10 days
Syncope on 2 days ago

P. M. Hx: Stomach cancer and renal cell carcinoma

-> s/p Distal gastrectomy and radical nephrectomy

S. Hx. : smoking (-)

P/Ex.: BP 94/52 mmHg PR 110/m RR22/m BMI 24




150Hz

Vent. rate

PR interval
QRS duration
QT/QTc
P-R-Taxes

711

12SL 241 HD CID: 117

Normal sinus rthythm

Right bundle branch block

Cannot rule out Inferior infarct . age undetermined
Abnormal ECG

Referred by

Newly Acquired

EID:Newly Acquired EDT: ORDER:
Page L of 1




Initial Laboratory data

CBC WBC 4300 /mm3 , Hb 13.9 g/dL , PLT 163><103/mm3
Coagulation battery  PT 11.3s(1.03 INR) aPTT 23.3s

Chemical & electrolyte battery
Ca/P (mg/dL) 10.6/2.4 Glucose (mg/dL) 116
BUN/Cr (mg/dL) 24/1.3 Protein/albumin (mg/dL) 7.0/3.5
AST/ALT (IU/L) 49/86 ALP (IU/L) 86  T.bil (mg/dl) 0.9

Na/K/CI/HCO3 (mEg/L) 139/4.7/109/18
CK-MB 2.5 ng/mL Tn-10.06 ng/mL
D-dimer 3.08 ug/ml BNP 235 pg/mL

ABGA 7.46-28-77-20.0-96% lactic acid 0.8 mmol/L




Chest CT










Echocardiography

Left Ventricle D-shaped LV

LY IDs 29  gm | LYIDd 37 L& a5 harta 37

LYPWs 14 LYPWd ESY EDY

IY5s 13 I%5d LVYEF LY Mass

P.E.(ant] mm | P.E. (post) mm | LY Mass Index alm?

Right Ventricle decreased RY

RWVID=

Tricuspid Valve tethering

3

[

TR jet area 10 cme | Peak TR Vel 4.4 /s

TR grade

PGsys(RV-RA) 77 mmHg| Pezk E Vel cm/s | Peak A Vel CHL/S

Conclusion)
1.Echogenic round mass in right pulmonary artery with RV dilatation and
dysfunction ;C/W pulmonary thromboembolism

2. Severe resting pulmonary hypertension with normal RV wall
thickness, suggesting acute RV pressure overloading
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A: Acute pulmonary embolism with DVT
(Intermediate-high risk group)

Treatment: Anticoagulation with LMWH (D1-D4)

-> rivaroxaban 15mg bid (D5->)




Left Ventricle D-shaped LY

LY I1Ds 26 mm | LY 1Dd L 30 mm| Aorta

LWPH= 15 LYPid E=V Zb  me| EDV

I¥5s 15 I'v=d LYEF 62 ¥l LY Mass

F.E.{ant) mm | PL.E. {paost) LY Mass lndex

Right Ventricle decreased contractility

RvIDs=s U

Tricuspid Valve tethering

TR grade 2 TR jet area FPeak TR Vel

PGsys(REV-RA) 52 mmHg| Peak E Vel Peak & Vel

1.Disappeared echogenic round mass in right pulmonary artery
2.RV dysfunction with moderate resting pulmonary hypertension
;decreased pulmonary artery pressure compared with previous study




Left Ventricle D-shaped LY

LY Ds 20 mm | LY 10d L& 34 mm| dorta

LYFWs 13 LYPWd ESV 26 me| EDY

I¥5s 13 I%=d LYEF 61 a| LY Mass

P.E.{ant) mm | P.E. [post) LY Mass Index

Right Ventricle decreased contractility

VD= dJ3 mm

Tricuspid Valve mild tethering

TR grade 1-2 TH jet area FPeak TR Vel

PGsys(RV-RA) B4 mmHz| Peak E Vel Peak & Vel

Slightly improved RV dysfunction with severe resting
pulmonary hypertension ;increased pulmonary artery pressure
compared with the previous study(2016.5.11)







CT after 3-months anticoagulation




CT after 3-months
anticoagulation




V/Q scan after 5-months
anticoagulation




Fusion perfusion SPECT/CT
after 5-month anticoagulation




RHC

BP 154/86
MRAP 5
SPAP/dPAP 50/16
Mean PAP 28 | .
PCWP 9
CO 4.7
Cl 2.7
PVR (WU)
SvO,










Pulmonary endarterectomy (PEA)




1yr after PEA

Pre-PEA _ Post-PEA




1yr after PEA w

N
2018.03

2016.12
WHO FC 1 I
TRVmax 3.0 2.2
PGsys(RV-RA) 36 19
BNP 30 31
6MWD
Nadir SaO2
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Echocardiography

1.Narrowing of right pulmonary artery with mild

stenosis and thickened ascending aorta;

C/W Takayasus arteritis
2.Borderline resting pulmonary hypertension (TR Vmax 3.0 m/s)
3. Normal LV size and systolic fucntion




/Q scan

Lung Inhalation Scan Lung Perfusion Scan
Technegas 99mTe-MAA
ANT LAO LPO ANT LAO LPO

% In

i* ¥

POST RPO RAO POST RPO RAO




Fusion perfusion SPECT/CT




RHC

BP 154/86
MRAP 8
SPAP/dPAP 60/18
Mean PAP 33
PCWP 14
CO
Cl
PVR (WU)
SvO,







and PA stenting




After BPA and PA stenting

Pre-BPA Post—BPA
g P ih / .‘ L
ARECRNY RN R




2-year after BPA and stenting




2-year after BPA and stenting

AN

201605 20180
WHO FC 1 |
TRVmMax 3.0 3.0
PGsys(RV-RA) 36 36
BNP 11
6MWD 375
Nadir SaO?2 84%




Chief complaint : dyspnea (MMRC I11)

P. M. Hx: Pulmonary TBc (2013)
S. Hx. : smoking : 30 pack years
Echocargiography: TR Vmax 4.5 m/s

severe pulmonary hypertension
Dilated RV with RV dysfunction







SPIROMETRY

(S2001)

(52002)

Bronchodilator

LUNG VOLUMES (=2

Pred.

Meas. |%Pred.| Meas. |%

Pred.[%Chqg.

Fred

Meas.

FVC

4 .56

3.72

62

3.72

62 | -0

TLC

6.83

6.09

FEV,

3.37

2.46

T3

2.49

74 1

VG

417

372

FEV /FVC

[k

66

93

67

3.99

413

FEF 25 75:;

G4

1.86

1.42

1.76

PEF

G3

5.50

I}]:E'FUSEG CAPACTTY

FPred.

Meas.

¥WwPred.

DL

229

13.4

58

VWALTLC)

4 .61

DLAA

3.57

2.91

Carrected

22.9

13.0

Hi

Crate 2016061

15.6 g/dl

257

2.37
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Lung Inhalation Scan Lung Perfusion Scan
Technegas 99mTc-MAA
‘%
: "
. ) » . I ‘
ANT LAO LES ANT L0 tPo

RAQ

TH EIEIE

POST POST

W
V/Q matching defects in in RUL, RML, and LUL

V/Q mismatching large perfusion defects in RLL superior segment
and LLL anteromedial basal and lateral basal segments



RHC

BP 138/95
MRAP 7
SPAP/dPAP 88/26
Mean PAP 50
PCWP 9
CO
Cl
PVR (WU)
SvO,










1-vear after BPA and stenting

A

201606  2017.0
WHO FC 1 |
TRVmax 4.5 3.0
PGsys(RV-RA) 81 36
oMWD
Nadir SaO2




Chief complaint : dyspnea (WHO FC IV)

P. M. Hx: DM (+) HTN(+) 3VD ->s/p CABG (2007)
COPDon LTOT (2008)

S. Hx. : smoking : 60 pack years

Echocargiography: TR Vmax 4.1-4.5 m/s
severe pulmonary hypertension




CXR & EKG

Vent. rate ¢ fy, mterpretation may be adversely affected
PR interval Sinus rhythm with 15t degree A-V block
QFS durzhen 3 Rightward s
% 4 Pozsible Inferior infaret . age undetermined
ST & T wave abnormalify. consider anterolaters] ischemiz
Abormal ECG

Confirmed By: GI BYOUNG NAM

1280241 CID: 197
Pagel of 1




SPIROMETRY (52002) LUNG VOLUMES
(S2001) Bronchodilator Pred

Pred. |Meas. |%Pred.[ Meas. |%Pred.|%Chg.
TLC .71
FVC | 378 |362] 9 | 359 95
Ve 3.18
FEV: | 248 | 185 | 75 | 181 | 73
FEV: FVC| 70 | 51 | 73 | 50 3.64
FEF 25 751 2 (o073 3 110

PEF : 90 | 983 | N 254

TEST(I) O LM

DIFFUSING CAPACITY Fulse Sa0, | DISTANCE
85 92

Fred. | Meas. |¥%Pred.
DL 16 5 29 18

WVAITLC) 5.11
DLNAA, 366 0.58
Coarrected 16.5 2.9

Hb Date 2017111
14.3 g/di







RHC

BP 147/97
MRAP 16
SPAP/dPAP 84/36
Mean PAP 56
PCWP 18
CO
Cl
PVR (WU)
SvO,




Chief complaint : dyspnea (WHO FC IV)

P.M.Hx: DM (+) HTN(+)
Severe TR, AF
-> s/p TV annuloplasty & Maze operation (2014.05)

S. HX. : smoking (-)

Height 148cm weight 61kg BMI 28




SPIROMETRY

(92001 | Bronchodiator
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Echocardiography

Left Ventricle HNormal LY
LY I Ds 28 mgm | LVIDd 46 | LA 45  qgm| Aorta 27 mm
LYPW s 13 mm | LYPWd 9 mm | ESY 34 mp | EDOVY 93 m
R 16 mm | | %5d 9 mm | LYEF 63 ¥ LY Mass 138.4 g
P.E.(ant) mm | PLE. {post) mm | LY Mass Index 90.5  4/p=

Right Ventricle prese

rved contractility {(Tricuspid annulus DTl 5 velocity=156.2 cm

D= oL

BWIDd

m

Tricuspid Valve S/P TVP

3

11

TR grade TR jet area

ik

Feak TH Vel

4.3 s

Feak E Vel 135

PGevs(RV-RA) 4 mmHg

CHL S

Feak &4 Vel

18 cmss

previous study(2015.10.12)
2.Moderate functional MR

1.Moderate TR with severe resting pulmonary hypertension
:increased pulmonary artery pressure compared with




LUNG VOLUMIES (52
FPred Meas.
TLC 385 3.26

SPIROMETRY (52002)
(52001) Bronchodilator
Pred. | Meas. [%Pred.| Meas. [%Pred.|%Chg.
FVC 249 {150 60 [1.76 | 71 17
FEV, | 173|085 | 49 | 105 | 61 | 24 Ve 198 | 154

FEVy /[FVC| 75 | 56 | 75 | 60 243 1.93

FEF 25 7o 17 | 078 | 44 065 | 0.21

FEF 63 | 4.10

183 172

LN
Salkr, IDISTANCE
95

DIFFUSING CAPACITY

Fred.

Meas.

¥WPred.

DL

13.4

7. b

a7

WAITLC)

2.51

DLAA,

3.86

3.05

Corrected

13.4

9.1

Hb

Date 2012040
g/dl

9.8




V/Q scan

Lung Inhalation Scan Lung Perfusion Scan
Technegas 99mTc-MAA

i

ANT W Lo ANT LS tPo
5 . | ‘
g ﬁ* o

RAO RAO

POST RPO POST RPO




RHC

BP 127/56
MRAP 16
SPAP/dPAP 65/17
Mean PAP 36
LVEDP 20
CO
Cl
PVR (WU)
SvO,




P.1.: 20YA Chronic HBV hepatitis
LC with portopulmonary hypertension
-> Q28R liver transplantation w/u
-> RHC (mPAP 46 mmHg, PCWP 5 mmHg
PVR 4 WUs)

portopulmonary hypertension2 £
macitentan &

Echo: D-shape LV (EF 68%) LA size 45mm
TR Vmax 4.5 m/s sPAP 86mm Hg
Preserved RV contractility




Chest PA and EK

60 BPM Normal simus rhrythm.
1M ms Nomal ECG

Techmeian: FTA
Test md 51993

1lom/mV  150H: 711 1250241 (CID:197 RDER:
Paze lof1




Initial Laboratory data

CBC WBC 9000 /mm3, Hb 15.9 g/dL , PLT 74X103/mm?3
Coagulation battery  PT 15.45(59.9 %, 1.34 INR)

aPTT 37.6s
Chemical & electrolyte battery

Cr (mg/dL) 1.2 eGFR 108 mol/L

Protein/albumin (mg/dL) 6.1/2.6
AST/ALT (1U/L) 43/34

ALP (IU/L) 96

T.bil (mg/dl) 3.2

Na/K/CI/HCO3 (mEg/L) 133/4.5/107/20
BNP 53 pg/mL







2017.05

129/64
71127
45
10
3

BP
SPAP/dPAP
Mean PAP
PCWP
MRAP
CO
Cl
PVR (WU) 2.55
SvO,




1 week after macitentan+sildenafil

« ER visit d/t dyspnea

Echo: TR Vmax 4.6 m/s sPAP 85mm Hg
Mild RV dysfunction

Assessment: PoPH with high CO
Plan: stop macitentan, sildenafil
lasix 40mg qd, spironolactone 100mg qd




1-month after diuretics

S: dyspnea (FC I)
O: Echo: TR Vmax 3.4 m/s sPAP 46mm Hg
Decreased PA pressure




6-month after diuretics

S: dyspnea (FC I)

O: Echo: TR Vmax 5.2 m/s sPAP 108mm Hg
Increased PA pressure
Deteriorated RV contractility




F/U RHC

2017.05 2018.01

129/64
11127
45
10
3

116/62 ‘

85/35 C— B
- ™

8

7

BP
SPAP/dPAP
Mean PAP
PCWP
MRAP
CO 10.64
Cl 5.54
PVR (WU) 2.55 4.91
SvO, 719% 83%




3-month after ambrisentan

S: dyspnea (FC I)

O: Echo: TR Vmax 4.3 m/s sPAP 74mm Hg
Decreased PA pressure
Improved RV contractility




