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2 WA a © Pulmonary Tumor Thrombotic Microangiopa-
thy (PTTM)

2.1 EFRELBEA PR

PTTM Z—fEH von Herbay S AJR 1990 4EH RIEAFMAVER R E S - KA ER
A 2 e Rg ER S A A/ N B B SR AT B AR %5 4= fibrocellular intimal proliferation (ZEAEAHAIYE A
e A:) o

Table 2: PTTM R FAE FHEZREY

B ER st

B FEE YR A 2 28 AT 1A% - AR ZE BTN E R4 (pul-
Tumor microem- monary arterioles & capillaries)

bolism

[ 2, FESR TR B R S B AR - 5138 Rk A B HEAG
Endothelial damage

B 5% I 4 i S JE VS AL > TE K fibrin clots » [A] B B X
Coagulation  activa- PDGF » VEGF F4RHF

tion

FEI AR A R P BT A B RS B RE 2

Intimal proliferation
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TG
B B i
LHW A& FH 77 _EFF > 4 precapillary pulmonary hyper-
Pulmonary hyperten- tension
sion
A4 HIDFEE (cor pulmonale) HFET > N FETERFEAY
1-15 8 H

2.2 i1t

Table 3: PTTM MATIREZEERI (K Godbole A 2019

Gy NN aIE )
S TE Bz
el A VR R A 3.3%
B R R Gastric adenocarcinoma (& A#E) 14 59%

Breast cancer (FLJE&) 15 10%
Lung cancer (FiifEE) 15 6%

B FLAH AR 2R RE Adenocarcinoma (AR¥EE) 15 87%

H FUEAR Dyspnea (94%) ~ cough (85%)
RS bR Hypoxemia {i 95%
HERE D-dimer F& (95%)

Anemia (84%)
Thrombocytopenia (77%)

2 B ZE L2 (postmortem diagnosis)

3 il T
3.1 B HA BRI R B

Table 4: Jp {5l & B B

WH NE

e /MR 72 BN

Fir HEITVEPEIRZEE (progressive respiratory failure)
A B 5 FHAREE RS (recent weight loss)

WG B A ICU (Ina&mif)
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Eadlit i

HH %

RS2 Chest radiograph : #fii€1 ground-glass opacities
Chest CT : 72 # ] pulmonary micronodules 2
lymphangitic distribution ’ £¥ interlobular septa #4JE
peribronchovascular interstitium 3 J& ~ bronchial wall

i
Echocardiography #&/~ pulmonary hypertension

3.2 FIDEBERBRAESIR

Table 5: Pulmonary Artery Catheterization I1TE) /1%

B

28 LS

Systolic/Diastolic PAP 56/20 mmHg

Mean PAP 34 mmHg

Wedge pressure (PCWP) 5 mmHg

Cardiac output 4.9 L/min

Mixed venous O, saturation 72%

(SVOQ)

MATEN 1222 8 Precapillary pulmonary hypertension
(mean PAP > 20 mmHg, PCWP < 15 mmHg)

HIDIEE R O3S (no overt right heart failure)

ARZH A TEN I EEFFE precapillary pulmonary hypertension 7€ © 1 21 HH 8 B JES 1Y
IRE R D 2 FER RS S OF pulmonary hypertension FJ4H & & E RN intravascular tumoral
process * [KIILHETT T AfRIME £#4% (pulmonary microvascular sampling) ©

4 281771k . Pulmonary Microvascular Cytology (PMC)

4.1 BhlyEen

PMC 7% 1985 F-H Masson ¥ Ruggieri B K42 HAVZ B Hl o HIFFEA | &1E Swan-Ganz
catheter (AENIRERS) 7E wedge position FRFHIHRATEAM M5 g A IMAR > AT AREEE 54T -
£ AR B LA B B A o

4.2 e
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Table 6: PMC ##{EPER (A ZR B 2dl)

AR NE

1 ¥ pulmonary artery catheter B A wedge position

2 SeZE#EAT 5 mL MR (XK catheter dead space » BEGRANE MITEL)
3 /INCMEEY 20 mL pulmonary capillary blood

4 IREARES

— EDTA tubes : A0S B Sz B2 o0t
— PAXgene tubes : fit next-generation sequencing (NGS)

5 EDTA BAEECME » B buffy coat B/EAMATEEK H
6 May-Griinwald Giemsa & 1&Hita s

4.3 ARZEHIAMAEEFEB

Table 7: PMC 4HAE2EL T4 58

SrEH iR
#MAEE2 (Cytology) R BB E M F A extrahematopoietic cells 4
At [ 5% A

23 anisocytosis (HHAEA/NAE)
23 anisokaryosis (AR K/NASE)
Basophilic cytoplasm (FERg4HAHAE)

=B carcinoma cells

Immunochemistry HER2 expression . {X&H

NGS 53 ¥4 AR BT A] 3 — 0 R A B R TR AR AY mu-
tations

i %5 HeE R R AE P AT A A A2 A ) 32 AR (unidentifiable pri-

mary tumor)

JGETE S S © 7R3 PMC EEAREE - AZERE IR A SR it ol M o 1E 5 77 1 AR A
(41 endothelial cells 5 megakaryocytes EAZAMAY) 350 2B MEREIR AR o Megakaryocytes
SE RTINS R IR R & R > 2 HE a8 e e B2 B Gl S T AR AUAREES © AR B - TS
KRR SR - RTEHRE R 55 i M AR A B A o

5 PMC K2 Bi33RE LI R H

5.1 UKL LR Y
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Table 8: PMC Z#ix8E CCERRIEE)

{1 Bz
Sensitivity (BUEKE)  80-88% (KR T)
Specificity (FFEE)  82-94%

False negative [ Choriocarcinoma ~ #f47 breast carcinoma ] BEfAFZME
False positive Ji# Non-Hodgkin’s lymphoma & Bz 28 44 i ] BE 78 B (A %
(i3
Megakaryocytes AJAEFRH] (FELL immunochemistry
o
YR Factor VIII (25 megakaryocytes)

Cytokeratins (25T epithelial tumor cells)

5.2 PMC A S B 18115854

Table 9: PTTM #2875 1% LL#R

Wi ik R R
PMC (Ffifiifn & Al FIFAEE AR PA FE PA catheter £
AHAEER) catheter) Palb Ga Y

Progfe fhisi R Al RERRE 1

AT T4 557
Transbronchial AR ALAH AR 21 (EINEL 3=
lung biopsy PH F35 H i = bk

Thrombocytopenia FRFZE

Open lung biopsy Rt %Ex@]\'lﬁi

TEEKAH A2 HE B E AT
Autopsy W E TR B (ERYIRES

6 IR
6.1 ARBIERESH

Table 10: ARZEFVEETRH

HH N
Antineoplastic  ther- AREEI—[RI &I E 23RBS IR R AR AT
apy
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TG
WH A
Imatinib e R S E s (imatinib 2 PDGFR tyrosine
kinase inhibitor > FJEEFIH] PTTM HHY intimal prolif-
eration)
HYZSEES TR R AL o A e 28 12 1 2 2 e I M

6.2 PTTM HATIGRFENG

Table 11: PTTM J&F#5EIH (CSCERMEIEE)

BRI G|
iR %5 HE R T e LSRG 5 2 B ] B TR R R > B3 B 36 i 3 P
EE
KBRS M BEM B R R B TRIR M — &
Imatinib PDGFR-TKI > A] BEJ&k#& pulmonary vascular intimal
proliferation
ZAf case report 5 AR
Bevacizumab Anti-VEGF monoclonal antibody
A RS TE breast cancer M PTTM HiEH 1B
Anticoagulation #1¥} in-situ thrombosis #E1T R &GEMELEE
Pulmonary vasodila- PDESD inhibitors ~ ERA ~ Prostacyclin analogs
tors FTRERTIRFRRES. PH IR » (HARIA AR AR A
SCRHETERR FURTERE ~ MATEN ) B2 EF

7 sl

Table 12: PTTM FdEAARLLZE R 88 5152 B

ST PTTM CTEPH PVOD

I A MR R ol 3 2Pk MmieiesE i/ INAR AR RE 2
P

YT I IRRE MM E R H PEREE RSN ~ LR R
(Jt H  adenocarci- [

noma)
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E it

SEE PTTM CTEPH PVOD

CT ¥ Centrilobular  mi- Mosaicism Septal thickening
cronodules Wedge-shaped GGO
Septal thickening opacities Mediastinal LN
GGO

V/Q scan JERIBMEGRAE i B MR IEH B R

PA catheterization

Precapillary PH

Precapillary PH

Precapillary PH

PMC B] B 2 M40 PCWP 1E%
A

7 2 2 HMRBHOAZHE 1SR A AL
&

D-dimer HEFE AIREFH & MR

8 WY& K7 Brelli R B 52

8.1 i HMIERIRABE
ERHMTERABELME RO ERH - DUNEKRSRFEFE PTTM W7 PMC 228 :
Table 13: FTTERIBEFTREE PTTM/PMC BRI

5
L] B R i 2
1 AR A 22 EALR) pulmonary hypertension @ E A8 HT 3% 5EE

FE R SR o R A L 5] ) e R ) S B 2R A e A5 32 > CT
pulmonary angiography < FLHH BRI ZE

2 Cancer BEAAHIERMKIMLSA - 304 R B B 2o ol an 2 e
B G R IR LR MRS (GGO - septal thickening »
centrilobular nodules) ’ fift = HAYRif2 ZE 5k RK G455 15

3 ICU P AMFRRALREE | EEERECE A Swan-Ganz catheter 4
FTIMATEN S22 B > 3337 precapillary PH {HER A ZIBHRERIA - SH

E6f D-dimer Fi& thrombocytopenia ~ anemia FRE

4 AR KM cor pulmonale @ #IHZH PE MY MEG 0BT »
EORSERES « Il ~ LDH _EAEFEZ2E MR - FFERE M ENE
FERZEE PTTM

5 HEmrlmER eSS Elt: fEEERERES
PTTM DU B AR KRR LB EEHE MBS dyspnea ¥ PH
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Eadlit i

s I R i

6 JRIAABH) pulmonary hypertension #iili2 8 : fEHEFRE K PH
TR (RO ~ 1B YERR ~ CTEPH ~ PAHD) & » %% & PTTM fE
% Group 5 PH RYRJREJR A

8.2 WTERIBiET PMC HInI1T 5

Table 14: PMC ¥ & ROBERIHUTRIATIE

T 7] g
Teb A R fAe RS % BAFSEREY right heart catheterization BEJJ

Swan-Ganz catheter 2% HiFEA
B 1CU BHIFRIEn] 2 28T

A R = JRELRLELA cytology FIFEAE S

A]#E1T May-Griinwald Giemsa J Papanicolaou 4%t
Immunohistochemistry (Factor VIII, Cytokeratins) HJ
1 Bk A |

TN PMC HIGEAE - FEAllZ#E% megakaryocytes
vs. tumor cells

pame i AJZE NGS ZEFiNESMNTE R =
HER?2 immunohistochemistry B4 % fHIHH
AL PMC RS NGS Zkalifs (i PAXgene
tubes)

BREE1E FELBARE (right heart catheterization)
FaEREE (PH FHdBLIEE)
JRHEERL (cytology HIFE)
R AR (B 7T 25D
HAEREZR (ICU HE) MEVISE

A IR HERIE PMC H3#(F L1EY)
#AZ PMC SRR (SOP)
A BRI 25 B )l
22N Gl )R

8.3 BN PMC ks sOP
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Table 15: BT PMC AR E T

L2 PRAEER

1 5% right heart catheterization #MEE (precapillary PH + suspected
malignancy)

2 SERCEFIMATE 2% (PAP, PCWP, CO, SvO,)

3 i PA catheter balloon 7252 wedge position ’ fEFE PCWP wave-
form

4 RSB ZHEAT 5 mL MK (catheter dead space)

5 Z1SHHEAY 20 mL pulmonary capillary blood (&% i & £1 BE DA 1E15
I BE)

6 53853 EDTA tubes (/) 10 mL) £ cytology ¥ immunochemistry

7 7378553 PAXgene tubes (/) 5 mL) it NGS 7347

5 SRR o B LR RN A EE (L PTTM 2 BRI

9 B CVEY buffy coat * BE cytology smears (May-Griinwald Giemsa 4%
)

10 WNEFTA ] B4 > 41T immunohistochemistry (Cytokeratins, Factor

VIII, HER?2 %)

HUR R

T R 7T BeER RS
1. &5 AR AERERS > PTTM n]gEN6 JEM % RH B E KA (underdiag-
nosed)

2. DIMEHLE B right heart catheterization HJFEFEEET] » I8 PMC R4 BRIETE
RO 5-10 578

3. BAZEERIBIE TR OO ~ MORE ~ PR ~ FERE) 2% R B it O ) ot

4. PMC MERTHFY PTTM » 780] FE Y lymphangitic carcinomatosis » amniotic fluid
embolism ~ fat embolism FHfH M5 HEERTZ

5. 3 F45t (NGS) HUEEAH PMC 1EBRATRITEREE 2 B F1 % precision medicine T.H -
A] REBE AT TR Y 0 AR A
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P B

1. SR EEEREE OUHE gastric adenocarcinoma) HEIARHERA ~ Lot g
IR A #EEL pulmonary hypertension * H. CTA $EER PE K > [E#%E PTTM

2. BEEEHE : D-dimer BHZFEFHE + thrombocytopenia + anemia + LDH EH = &
JEHER PTTM

3. WGP ¢ CT IR centrilobular micronodules ~ interlobular septal thickening
GGO {HHERHRE PE > EBAWA PTTM $#i7

4. PMC 2H#ZE TH : EE & A PA catheter I > JEFEMA|H wedge position £
SO MBS TN A

5. IEffAIGE @ PEAI megakaryocytes (IE%) B malignant cells (5%) > HERF DL
immunohistochemistry B

6. 7 Tt © PMC 8 n] 21T immunochemistry & NGS » $2{HLAE R 5 U 85y 1
FEENE R

7. WGHETT AR PTTM THEMRE - KRBl BBt b 2 AR p (C 2 i — AT RE
A IR HY TR

8. Imatinib PJF)E : # ¥ PDGF pathway Y imatinib fEAEZHE B RATAER R -
A2 BB % T

10 MuFyBi

Table 16: A Z 455

CTA Computed Tomography Angiography
CTEPH Chronic Thromboembolic Pulmonary Hypertension
DIC Disseminated Intravascular Coagulation
EDTA Ethylenediaminetetraacetic Acid

ERA Endothelin Receptor Antagonist

GGO Ground-Glass Opacity

HER2 Human Epidermal Growth Factor Receptor 2
ICU Intensive Care Unit

LDH Lactate Dehydrogenase

NGS Next-Generation Sequencing

PA Pulmonary Artery

PAP Pulmonary Artery Pressure

PCWP Pulmonary Capillary Wedge Pressure

PDE5 Phosphodiesterase Type 5




MM HO AT B RE PTTM E Pulmonary Microvascular Cytology
E it
Ay £
PDGF Platelet-Derived Growth Factor
PDGFR Platelet-Derived Growth Factor Receptor
PE Pulmonary Embolism
PH Pulmonary Hypertension
PMC Pulmonary Microvascular Cytology
PTTM Pulmonary Tumor Thrombotic Microangiopathy
PVOD Pulmonary Veno-Occlusive Disease
SvOq Mixed Venous Oxygen Saturation
TKI Tyrosine Kinase Inhibitor
VEGF Vascular Endothelial Growth Factor
V/Q scan Ventilation-Perfusion Scan

11 2% Rk
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