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Incidence

~> Zavedeni CT plicni angiografie (CTPA) a nasledné multidetektorové
CTPA vedlo v pribéhu dvaceti let k vyznamnému narustu incidence
PE (= 80 %).

—> Vysokd senzitivita md-CT umoznila zachyt defektu v ndplni plicnich
arterii s primérem 2—-3 mm.

~> Pri dostupnosti jednodetektorové CT tvorila subsegmentalni PE
(SSPE) 4,7 % z diagnostikovanych PE, se zavedenim md-CT se podil
SSPE ztrojnasobil. Zména v poctu diagnostikovanych centralnich PE
zaznamenana nebyla.




When a test is too good: how CT pulmonary
angiograms find pulmonary emboli that do not need
to be found

Before CT pulmonary angiography

After CT pulmonary angiography
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=> 84-leta pacientka, HT, chronicky VAS (1é¢ena NSAID);
=> Hospitalizovana na Neurol. klinice pro Epi G-M a chronické dorzalgie
(C a TH pater: deform.spondyloza, spondylarthrosa, osteochondroza);

=> Pro dorzalgie provedeno CTAP s nalezem: mensi nasténné pruhy embolie v
hornich lalocich na periferii, dale lymfadenopatie krku a lymfadenopatie
mediastina;

=> Pi1 ptijeti na Kardiologickou kliniku: dusnost méla posledni dny pied prijetim
(pficitala j1 vysokym teplotam), pi1 piijeti jiz duSnost neguje;

=> Fyzikalni nalez: normalni, BMI 27 (170 cm/78kg), TK 130/80mmHg, P 80/m;

= EKG: SR, neg Tv I, aVvVL, QS v lll, aVF, V1,

=> Laboratorné: D dimer — 1700 ug/l, hs-TnT — negat., ostatni v ref. rozmezi;

=> Echokg: normalni velikost a funkce PK, stiedni az vyznamna TR, bez znakt
plicni hypertenze;

=> UZ zil: vyloucena flebotromboza DKK;

=> USG bricha: normalni nalez.




Defekt naplné k.l. na drovni subsegmentarni tepny pro horni plicni lalok vlevo




Diagnostic algorithm
as im Figure 3

PE confirmed

Shock | hypotension?

!

Diagnostic algorithm
as in Figure 4

PE confirmed l

Assess clinical risk
(PESI or sPESI)

PESI class IV PESI class I
or sPESI =1 or sPESI =0

Intermediate risk

Consider further l
risk stratification

RY function (echo or CT)"
Laboratory testing®

AIC; monitoring; AIC; consider early
consider rescue AIC; hospitalization discharge and home
reperfusion® treatment, if feasible’

ESC Guidelines 2014



=> Po 6 dnech hospitalizace propusténa na Warfarin 3 mg tbl/d, INR pfi
propusténi - 2,58

=> Doporuceno: z indikace plicni embolie peroralni antikoagulac¢ni terapie po
dobu 4 — 6 mésici, vysetiit pricinu lymfadenopatie.

=> Druhy den po propusténi pi1jata pro hemoragicky Sok: INR 3,2 a akutni
renalni selhani s oligurii

> UZ i CT objemny hematom pi‘ed mo¢. méchyiem suprapubicky s
vyraznou kompresi moc€. méchyre a s jeho dislokaci dorzalné.
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Cave: Antikoagulacni |écCba je spojena s rizikem krvaceni

(atoiv pripade, ze INR je v pozadovaném rozmezi)
67

Suprapubicky za predni sténou brisni patrny objemny hematom nepravidelného
tvaru s hladinkou (oznacéen bilymi Sipkami) s vyraznou kompresi a odtlacenim
mocového méchyre (zluta Sipka) od bfisni stény.




Rates of potential complications of anticoagulation treatment among US adults hospitalized
with a pulmonary embolism. 1993-2006
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Jak |écit pacienta se SSPE?

~>Diagnoza: Ma pacient PE?
=>Lécba: Ovlivinuje SSPE prognozu pacienta?




Multidetector Computed Tomography (MDCT)

in the Diagnosis of Pulmonary Embolism:
Interobserver Agreement among Radiologists with
Varied Levels of Experience

290 MDCT
4 radiologové
Panel expertli

Main pulmonary and lobar Segmental Subsegmental
Agreement, % (k) Agreement, % (k) Agreement, % (k)
R L R L R L
Observer 1 91 (0.86) 90 (0.91) 78 (0.69) 92 (0.8) 71 (0.56) 94 (0.89)
Observer 2 98 (0.88) 88 (0.8) 78 (0.76) 83 (0.5) 28 (0.4) 33 (0.43)
Observer 3 98 (0.86) 95 (0.85) 78 (0.73) 69 (0.55) 0 (0.0) 19 (0.28)
Observer 4 84 (0.68) 91 (0.82) 56 (0.4) 88 (0.64) 29 (0.32) 13 (0.16)

Kappa values (k) indicate agreement with consensus reading.

Acta Radiol, 2007, 2: 165




Diagnoza SSPE — dilema zobrazovacich metod, s limitovanym
prinosem klinického obrazu

=> SSPE je Casto incidentalni nalez u asymptomatického pacienta;
=> NejcastéjSim symptomem pacientl se SSPE je bolest na hrudi;
=> Dusnost neni dominujicim priznakem;

=> Pacienti jsou obéhove stabilni, bez vyrazné hyposaturace;

—> Echokardiograficky nalez — bez dilatace PK (v dlsledku PE);

=> hsTnT a natriuretické peptidy — bez vzestupu (ve vztahu k SSPE);




Pravdépodobnost (skutecné) subsegmentalni PE zvysuje

~> Flebotromboza;

=> Pacienti maji symptomy (ve srovnani s incidentalnim nalezem);
=> Klinicka pravdépodobnost PE (pritomnost rizikovych faktoru);
=> Vyrazna pozitivita D-dimeru (jinak nevysvétlitelna)

A\koncentrace D-dimeru = A\ rizika recidivy VTE

CHEST 2016; 149(2):315-352



Jak |écit pacienta se SSPE?

=>Diagnodza: Ma pacient PE?
=>Lécba: Ovlivauje SSPE prognozu pacienta?




[ Prognoza pacientu s plicni embolii ]

Nahla smrt

Srdecni zastava (o)

Mortalita
Emboli v pohybu
Synkopa X
Sok
L]
Hemodynamicky
stabilni —
Normalni PK
(o)

.l,_ Zavaznost ],

Velikost embolu Kardiopulmonalni stav



Suspected PE without shock or hypotension

|

Assess clinical probability of PE

Clinical pudgment or prediction rule*
|
Low/intermediate chinical probability High dinical probabilicy
or PE unlikely or PE lkely
D-dimer

I 3.11 Areas of uncertainty

Despite considerable progress in the diagnosis of PE, several areas of
uncertainty persist The diagnostic value and clinical significance of
sub-segmental defects on MDCT are still under debate,” " A

) J }

no PE PE confirmed* no PE PE confirmed=
! } I ! |
Mo treatment® Treatment® or | — mm” |fl.ll'ﬂ:ﬂl" Treatment”

CT = computed tomaegraphic, PE = pulmionary embolism
"Two nlternative classification schemes may be used for diniol probabdity assessment, 2. & three-level scheme (dinical probabiity defined as low, incermediate, or kgh) or a
twio-level scheme (FE unliely or PE lkely).Yyhen using a moderaiely sensitive assay, D-dimer measurement should be restricied o patfenis with low dinlcal probabiiy or 2
PE-unlilkedy chassificazion, while highby sensitive assays may also be used in patients with intermediate dinic| probabdicy of PEMote that plasma Di-dimer measuremant is of limited
u=e In suspected FE ooourring in hosplialized padents.

L Treqgtment rofore o anfecaailation trootmant
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ﬂwuwﬂaﬂmh&dwﬂﬂi i It shiws PE at the segmenizl or more prosdmal lewel,
o case of a W.dﬁiﬁ:.nghgﬁﬂ in patieras with high clinical prnhabﬂ-h:l:.furﬂwhﬂ:ﬂpﬁnn may be considered before withholding PE-specific creatment.

ESC Guidelines 2014



Velikost embolu pri SSPE

e

DUvodem |éCby pacienta s izolovanou SSPE
neni zpravidla rozsah PE, ale riziko opakované VTE

Cervena Sipka — lobarni vétev; bila Sipka — segmentalni vétev;
zelena Sipka — subsegmentalni vétev (O 3mm)



[Intervention Review]

Anticoagulant treatment for subsegmental pulmonary
embolism
Objectives

To assess the effectiveness and safety of anticoagulation therapy versus no intervention in patients with isolated subsegmental pulmonary

embolism (SSPE) or incidental SSPE.
Search methods

The Cochrane Peripheral Vascular Diseases Group Trials Search Co-ordinator searched the Specialised Register (last searched October
2013) and CENTRAL (2013, Issue 9). MEDLINE, EMBASE, LILACS and clinical trials databases were also searched (October 2013).

Anticoagulant treatment for subsegmental pulmonary embolism (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Selection criteria
Randomised controlled trials of anticoagulation therapy versus no intervention in patients with SSPE or incidental SSPE.
Data collection and analysis

Two review authors inspected all citations to ensure reliable selection. We planned for two review authors to independently extract data
and to assess the methodological quality of identified trials using the criteria recommended in the Cochrane Handbook for Systematic
Reviews of Interventions.

Main results
No studies were identified that met the inclusion criteria.
Authors’ conclusions

There is no randomised controlled trial evidence for the effectiveness and safety of anticoagulation therapy versus no intervention in
patients with isolated subsegmental pulmonary embolism (SSPE) or incidental SSPE, and therefore we can not draw any conclusions.
Well-conducted research is required before informed practice decisions can be made.



Subsegmental pulmonary embolism diagnosed by computed
tomography: incidence and clinical implications. A systematic
review and meta-analysis of the management outcome
studies

- SDCT MDCT (4) MDCT (16) MDCT (64)

Rate SSPE 4.7 (2.5-7.6) 7.1(3.8-11.3) 6.9(0.7-23.3) 15.0(7.7-24.1)

*> when lef untreated after a negative CT

Our systematic review demonstrates that multiple-detectors
CTPA might increase the rate of subsegmental PE diagnosis as
compared with single-detector CTPA. Our review also shows
that the 3-month thromboembolic risk in patients with
suspected PE who were left untreated after a diagnostic
algorithm including a negative CTPA was similar between
patients who underwent a single or multiple-detectors CTPA.
Hence, our results suggest that the incremental rate of
not_be clinically important. Further prospective studies are

Carnier M. et al. J Thromb Haemost 2010: 8: 1716



Retrospektivni studie hodnotici prognozu pacient
se SSPE bez prokazané DVT, kteri nebyli Iéceni AC

Study Recurrent
VTE

Eyer 2005 25* 0
Le Gal 2006 8 0
Donato 22 0
2010
Pena 2012 18 0

2?}(! %Q 10w -up among 32 patlents O

Eyer BA. et al. AJR 2005;184:623-8

Le Gal G. et al. J Thromb Haemost 2006; 4: 724-3
Donato AA. et al. Thromb Res 2010; 126: e266—70
Pena. et al. J Thromb Haemost 2012; 10: 496-8
Goy J. et al. J Thromb Haemost 2015; 13: 214-8



Antikoagulacni |écba SSPE - NE

~> Randomizovana studie, ktera by testovala prinos AK Iécby na
vyskyt opakované VTE u pacientl se SSPE doposud nebyla
realizovana;

~> Kvalitni evidence o prinosu a rizicich AK |éCby u této
subpopulace pacientl chybi;

~> Retrospektivni studie ukazaly, Ze 5-7 % pacientli na peroralni
AK lécbé pro SSPE méelo komplikujici velké krvaceni.




Antikoagulacni |écba SSPE -ANO



Risk profile and clinical outcome of symptomatic subsegmental acute
pulmonary embolism

N = 3728 konsekutivni pacienti s klinickym
podezienim na PE

Bleeding complications in patients with PE

Two patients (1.7%) with SSPE and 10 patients (1.6%) with segmental
or more proximal PE experienced major bleeding during follow-up.
The age- and sex-adjusted OR for major bleeding in patients with
SSPE vs those with larger PE was 1.15 (95% CI: 0.25-5.34; P = .86).
Two of these bleeding events were adjudicated as fatal; both events
occurred 1n the group of patients with segmental or central PE.
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Blood 2015;122(7):114



Risk profile and clinical outcome of symptomatic subsegmental acute

pulmonary embolism

Risk factors for SSPE on multivariate analysis

SSPE vs PE excluded

SSPE vs proximal PE

Age =60 y

Male sex
Immobilization
Previous VTE
Recent surgery
Active malignancy
Estrogen use

1.6 (1.1-2.4)*
2.1 (1.4-3.2)*
1.6 (0.9-2.7)
1.4 (0.8-2.4)
2.3 (1.2-4.2)*
1.5 (0.9-2.4)
2.5 (1.3-4.8)"

OR (95% Cl)

0.9 (0.6-1.4)
0.8 (0.5-1.2)
0.9 (0.5-1.6)
0.7 (0.4-1.3)
1.1 (0.6-2.0)
1.0 (0.6-1.8)
1.0 (0.5-2.0)

“P < .05.

Blood 2013;122(7):1144



2014 ESC Guidelines on the diagnosis and
management of acute pulmonary embolism

* |n a patient with isolated sub-segmental PE
and no proximal DVT, the decision on whether
to treat should be made on an individual
basis, taking into account the clinical
probability and the bleeding risk.

* Further testing to confirm PE may be
considered in case of isolated sub-segmental
clots. (Class llb, Level C)

Eur Heart J 2014; 35:3033



Antithrombotic Therapy for VTE Disease
CHEST Guideline and Expert Panel Report

Whether to Anticoagulate Subsegmental PE

*19. In patients with subsegmental PE (no involve-
ment of more proximal pulmonary arteries) and
no proximal DVT in the legs who have a (i) low
risk for recurrent VTE (see text), we suggest clinical
surveillance over anticoagulation (Grade 2C) or

(ii) high risk for recurrent VTE (see text), we
suggest anticoagulation over clinical surveillance

(Grade 2C).

Remarks: Ultrasound (US) imaging of the deep veins
of both legs should be done to exclude proximal DV'T,
Clinical surveillance can be supplemented by serial US
imaging of the proximal deep veins of both legs to
detect evolving DVT (see text). Patients and physicians
are more likely to opt for clinical surveillance over
anticoagulation if there is good cardiopulmonary reserve

or a high risk of bleeding.

CHEST 2016; 149(2):315-352



Rozhodovani o AK 1é¢bé& SSPE = INDIVIDUALNI

~> Ma pacient opravdu SSPE?
~> Ma pacient DVT?
~> Ma pacient rizikové faktory VTE?

~> Kalkulace rizika krvaceni na antikoagulacni |écbé (HASBLED)




1. Nélez subsegmentélni plicni embolie. Potvrzen dalsim rentgenologem?

— -

Ne

Ano

2. Duplexni sonografie k vysetreni pritomnosti hluboké Zilni trombdzy

-

Hluboka alni trombdza — Antikoagulacni lécba

—

3. Bez hluboké zilni trombdzy — Riziko trombdzy: riziko krviceni

Rizikove faktory trombdzy a nizke nziko krvaceni
— Antikoagulacni lecba

- Bez rizikovych faktord trombdzy a vysoke riziko
krvaceni — Opakovana duplexni sonografie (7)

Rizikove faktory trombdzy a vysoke nziko krvaceni
— Dalsi wysetteni jinou metodou V/P scantigrafie plic

Meyer G, Eur Repir J, 2014






Zjednoduseny Index Vyznamnosti Plicni Embolie
Simplified Pulmonary Embolism Severity Index (PESI)

» Vék > 80 let

» Anamnéza srdecniho selhani
nebo plicniho onemocnéni

» Maligni onemocnéni
» Tepova frekvence > 110/min
» Systolicky TK < 100 mmHg

» Arterialni saturace O, < 90%

Body
1

1

1
1
1
1

Hodnoceni: 0 —nizké riziko; > 1 vysokeé riziko




Riziko krvaceni

Zenské pohlavi, Nizka télesna hmotnost, Vék

Letter Clinical characteristic? Points awarded

H | Hypertension I

Abnormal renal and liver

A function (1 point each) | or2

Stroke |

Bleeding |
Labile INRs I

Elderly (e.g. age >65 years) |

Oim|irlo|lw

Drugs or alcohol (1 point each) | or 2

Maximum 9 points




Antikoagulacni [écba SSPE - ANO

There is, however, high-quality evidence for the efficacy and safety
of anticoagulant therapy in patients with larger PE, and this is
expected to apply similarly to patients with subsegmental PE.
Whether the risk of progressive or recurrent VTE is high enough to
justify anticoagulation in patients with subsegmental PE is
uncertain.

There were no episodes of recurrent VTE in retrospective reports
that included about 60 patients with subsegmental PE and no
proximal DVT and who were not anticoagulated.110,111 However,
in another retrospective analysis, patients with subsegmental PE
appeared to have a similar risk of recurrent VTE during 3 months of
anticoagulant therapy as patients with larger PE, and a higher risk
than in patients who were suspected of having PE but had PE
excluded.




Pravdépodobnost (skutecné) subsegmentalni PE zvysuje

=> CT angiogram je vysoce kvalitni s kvalitnim zobrazenim perifernich
plicnich arterii; Mnohocetné intraluminalni defekty;

=> Defekty lokalizované v proximalnich subsegmentalnich arteriich (vetsi
defekty);

=> Defekty jsou pritomny na vic nez jednom obrazku a ve vice projekcich;

=> Defekty jsou obklopeny kontrastem (ve srovnani s defekty, které
adheruji k sténé plicnich arterii);

CHEST 2016; 149(2):315-352
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Bronchus on the left: mucoid impaction
Pulmonary artery on the right: SSPE




Prediagnostikovani “Overdiagnosis” PE

Pulmonary Embolism
per 100,000 US Adults

Scenario

Apparent Incidence

Diagnosed PE
LS population

Mortality
Fatal PE
"US population

Case-Fatality
Fatal PE
Diagnosed PE

I I
True Increase in Disease |

Nonfatal

Before After

Increase in risk factors
results in more pulmonary
emboli, with no change in
disease severity.

Increased

Increased

No change

Effective test

Before After

More sensitive test detects
more pulmonary emboli, and
new cases benefit from
treatment -> fewer deaths.

Increased

Decreased

Decreased

Overdiagnosis

Nonfatal

Nonfatal

Mortality

Before After

More sensitive test detects
more pulmonary emboli, and
new cases do not benefit from
treatment (mild disease).

Increased

No change

Decreased




