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   Chronic throm bo em bolic pul mo nary hyper ten sion (CTEPH) is a rare com pli ca tion in pul mo nary embolism (PE) sur vi vors, 
char ac ter ized by chronic vas cu lar occlu sion and pul mo nary hyper ten sion. The iden ti fi  ca tion and diag no sis of CTEPH 
requires a step wise approach, starting with symp tom eval u a tion, func tional eval u a tion, screen ing imag ing, and progress-
ing to interventional hemo dy namic assess ment. On the back bone of anticoagulation, CTEPH man age ment neces si tates 
a mul ti dis ci plin ary approach. Surgical pul mo nary thromboendarterectomy (PTE) is the only poten tially cura tive option. 
In nonoperable dis ease or resid ual dis ease after PTE, interventional bal loon pul mo nary angio plasty and / or pul mo nary -
 vaso di la tor ther a pies can be offered, in col lab o ra tion with interventional and vas cu lar pul mo nary col leagues. As it is a 
dis ease that can cause high mor bid ity and mor tal ity, CTEPH requires a high index of suspicion to diagnose and treat in 
patients following PE.  

   LEARNING OBJECTIVES 
   •    Understand that CTEPH is a rare com pli ca tion of acute PE that has high mor bid ity and mor tal ity, neces si tat ing a 

high index of sus pi cion 
  •    Apply diag nos tic algo rithms to eval u ate patients for CTEPH and under stand mul ti dis ci plin ary treat ment strat e gies, 

includ ing anticoagulation, sur gi cal and interventional treat ments, and pul mo nary hyper ten sion ther apy  

  CLINICAL CASE 
  A 55 - year - old man with a his tory of unpro voked pul mo-
nary embolism (PE) 18 months ear lier sought treat ment for 
short ness of breath. Although he ini tially improved, he never 
returned to base line func tional sta tus. For the past 6 months, 
dyspnea on exer tion has progressed despite appro pri ate anti-
coagulation. His oxy gen sat u ra tion is 92 % . Computed tomog-
ra phy (CT) angio gram is obtained and reported to show PE 
(  Figure 1A). Subsequent echo car dio gram shows a dilated 
right ven tri cle (RV) with severely reduced right ven tric u lar
func tion (Figure 1B). He was diag nosed with submassive PE 
and under went cath e ter directed thrombolysis. Following 
thrombolysis, his hyp ox emia wors ened, and he was trans-
ferred to our insti tu tion for con sid er ation of embo lec tomy.  

 Introduction 
 As many as 50 %  of patients have a chronic func tional lim i ta-
tion up to 1 year after PE, termed the  “ post - PE syn drome, ”  

that is asso ci ated with impaired qual ity of life, dyspnea, 
and reduced exer cise tol er ance. 1,2  Post - PE syn drome is de-
fi ned as the pres ence of func tional or car diac impair ment 
(with out another non - PE expla na tion), chronic throm bo-
em bolic dis ease (CTED), or chronic throm bo em bolic pul-
mo nary hyper ten sion (CTEPH), occur ring after at least 3 
months of effec tive anticoagulation for acute PE. 3  CTED 
and CTEPH share com mon fea tures of exertional dyspnea 
and per sis tent throm bo em bolic mate rial in   the pul mo nary 
artery tree. However, CTED lacks pul mo nary hyper ten sion 
(PH) at rest, whereas in CTEPH, rest ing PH is pres ent, as 
defi ned by a mean pul mo nary artery pres sure (mPAP) of 
25   mm Hg or more, and a pul mo nary cap il lary wedge pres-
sure of 15   mm Hg or less. 3  Of note, a change to decrease 
mPAP to more than 20   mm Hg to defi ne PH has been pro-
posed but is not yet incor po rated into diag nos tic cri te ria 
of CTEPH. 4,5  

 Although a sig nifi   cant num ber of patients are diag-
nosed with CTEPH with out a known prior acute PE (esti ma-
tes vary from 25 %  to 67 % ), 6,7  hema tol o gists are more likely 
to encoun ter CTEPH fol low ing acute PE. CTEPH affects 
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approx i ma tely 1% to 5% of PE sur vi vors.8 One meta-anal y sis 
dem on strated the pooled inci dence of CTEPH fol low ing acute 
PE to be 0.56% (95% CI, 0.1%-1.0%) for “all -com ers,” 3.2% (95% 
CI, 2.0%-4.4%) for “sur vi vors,” and 2.8% (95% CI, 1.5%-4.1%) for 
“sur vi vors with out major comorbidities.”8 However, when the 
expected inci dence of CTEPH based on the num ber of inci dent 
acute PE cases per year is com pared with the num ber of pul mo-
nary thromboendarterectomy (PTE) sur ger ies performed each 
year, it is highly likely that CTEPH is underdiagnosed and there-
fore undertreated. A study mod el ing epi de mi o logic data from 
Europe, Japan, and the United States, for exam ple, esti mated 
that only 16% of CTEPH cases would be diag nosed in 2015, and 
70% or more of those diag nosed would be in the set ting of 
advanced heart fail ure.9 Furthermore, data from both a sur vey of 
inter na tional phy si cians and ret ro spec tive claims study showed 
that diag nos tic tests to eval u ate CTEPH are under used.10,11 As 
CTEPH has high mor bid ity and mor tal ity—caus ing pre ma ture 
death in more than 50% of untreated patients within 5 years 
of diag no sis—but has poten tially cura tive inter ven tions, a high 
index of sus pi cion is crit i cal to iden tify the dis ease.12

When to sus pect CTEPH
CTEPH and/or CTED should be con sid ered in PE sur vi vors with 
per sis tent dyspnea for more than 3 months after a diag no sis of 
acute PE, despite ade quate anticoagulation, or in those who ini-
tially improve but sub se quently develop wors en ing func tional 
lim i ta tions and dyspnea with exer cise between 3 and 24 months 
fol low ing acute PE. Onset of CTEPH is rare after 24 months fol-
low ing ini tial PE diag no sis.13 In addi tion, CTEPH should be sus-
pected if echo car dio gram obtained for suspected acute PE 
shows increased RV wall thick ness or tri cus pid valve peak sys tolic 
gra di ent more than 60 mm Hg, both of which sug gest changes 

beyond acute RV over load.14 Symptoms of CTEPH can be insid-
i ous, such as exer cise intol er ance and dyspnea on exer tion, or 
more severe, such as leg swell ing, chest pain, and syn cope that 
can occur with right heart (RH) fail ure. As screen ing echo car dio-
gram in all  PE sur vi vors has a high false-pos i tive rate,15 eval u a tion 
for CTEPH should be reserved for those with symp toms.16

Numerous risk fac tors have been his tor i cally asso ci ated with 
CTEPH, includ ing sple nec tomy, chronic inflam ma tory dis or-
ders, indwell ing cath e ters, ele vated fac tor VIII, and unpro voked 
or recur rent venous thromboembolism (VTE), among oth ers, 
reviewed else where.17 More recently, in a post hoc patient-level 
anal y sis of 3 large pro spec tive cohorts of more than 700 PE sur-
vi vors, of whom 2.8% devel oped CTEPH, pre dic tors of CTEPH 
were unpro voked PE (odds ratio [OR], 20; 95% CI, 2.7 to >100), 
onset of symp toms more than 14 days prior to diag no sis (OR, 7.9; 
95% CI, 3.3-19), hypo thy roid ism (OR, 4.3; 95% CI, 1.4-13), and RV 
dys func tion on pre sen ta tion (OR, 4.1; 95% CI, 1.4-12), whereas 
dia be tes mellitus and throm bo lytic ther apy had infi nitely low OR 
for devel op ing CTEPH.18

How to iden tify and diag nose CTEPH
When CTEPH/CTED is suspected, a step wise eval u a tion aims 
to iden tify pul mo nary vas cu lar dis ease related to nonresolving 
throm bus (Figure 2). The diag nos tic eval u a tion also con cur-
rently allows for assess ment of treat ment options and sur gi cal 
can di dacy.

Although no uni ver sally agreed-on diag nos tic algo rithm 
exists to eval u ate for CTEPH in a patient post-PE with dyspnea, 
we start with an echo car dio gram cou pled with a basic func-
tional test such as the 6-min ute walk test (6MWT).19 Several 
guide lines also pro pose diag nos tic strat e gies.4,14 Notably, how-
ever, if PH is strongly suspected, then we elim i nate the 6MWT. 

Figure 1. Clinical Imaging from a representative case. PTE, pulmonary thromboendarterectomy.
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Echocardiogram is used to esti mate prob a bil ity of PH, with inter-
me di ate to high prob a bil ity suggested by esti mated peak tri cus-
pid valve regur gi ta tion veloc ity more than 2.8m/s, or 2.8 m/s 
or less associated with at least one of the following: RV end 
dia stolic diam e ter (EDD) more than 30 mm or RVEDD/left ven-
tricular EDD more than 0.9, hypokinesia of the RV free wall, or 
exertional dyspnea.3,14 Importantly, echo car dio gram allows for 
screen ing with out expo sure to radi a tion or con trast dye.20 The 
6MWT is a sim ple test that can be performed in any clinic. As 
a patient walks for 6 min utes, dis tance walked, heart rate, and 
oxy gen sat u ra tion by pulse oximetry are mea sured. The 6MWT 
pro vi des a basic assess ment of car dio pul mo nary func tion and 
fit ness, along with infor ma tion on func tional, car dio vas cu lar, 
and gas exchange response to exer cise. Abnormalities in either 
echo car dio gram or 6MWT in a symp tom atic patient more than  
3 months beyond acute PE should trig ger fur ther eval u a tion.

Occasionally, more advanced exer cise test ing is needed to 
eval u ate per sis tent symp toms. Formal car dio pul mo nary exer cise 
test ing plays a key role in the eval u a tion of dyspnea in a patient 
post-PE, and guide lines sug gest using car dio pul mo nary exer cise 

test ing in patients with low prob a bil ity of PH on echo car di og ra-
phy but con tin ued sus pi cion for CTEPH/CTED based on symp-
toms.16 The pat tern of increased dead space ven ti la tion with a 
wid en ing A-a gra di ent and flat tened stroke vol ume in response 
to exer cise sug gests a pul mo nary vas cu lar lim i ta tion and need 
for fur ther inva sive test ing.

Once a func tional lim i ta tion and/or appro pri ate echo car dio-
graphic abnor mal i ties raise suf fi cient con cern for CTEPH/CTED, 
the next step in eval u a tion is documenting unre solved vas cu lar 
occlu sion. Although a full dis cus sion of the roles of CT angi og ra phy 
(CTA) and ven ti la tion-per fu sion (VQ ) scan ning in the eval u a tion of 
CTEPH is beyond the scope of this arti cle, both imag ing modal i-
ties can add impor tant infor ma tion in the assess ment and deter-
min ing appro pri ate inter ven tion (Table 1). While the gap between 
sen si tiv ity of V/Q and CTA scan is narrowing, VQ scan remains 
the pre ferred test for screen ing for CTEPH/CTED,4 as nonocclu-
sive changes to the ves sels that occur in CTEPH (such as mural 
thrombi, webs, and stric tures) can be missed on rou tine CTA reads 
but are iden ti fi able on VQ because of their effect on per fu sion to 
dis tal areas of the lung.21 Furthermore, VQ has lower expo sure 

V/Q scan 
+/- CT angiogram 

Transthoracic echocardiogram 
and  

6-minute walk test 

Persistent symptoms despite 3 months of 
an�coagula�on following acute PE 

Persistent or new right heart changes 
and/or func�onal  limita�on on walk test 

Cardiopulmonary exercise tes�ng 
(CPET) 

Equivocal findings; suspicion 
for CTEPH/CTED remains  

Findings sugges�ve of 
pulmonary vascular limita�on 

Refer to CTEPH center 

Right heart catheteriza�on with pulmonary 
angiogram 

+/- CT angiogram 

Assessment of operability by 
mul�disciplinary CTEPH team 

Technically operable 

PTE 

Technically inoperable 

Medical therapy BPA 

Figure 2. Diagnostic algorithm in evaluation for CTEPH/CTED.
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to radi a tion and no con trast dye expo sure.21 Notably, how ever, 
VQ scans are under used: in 1 study, 43% of patients under go ing 
workup for PH did not get the recommended VQ scan.22

After asso ci at ing ongo ing symp toms, func tional lim i ta tion, and/ 
or echo car dio graphic changes to per fu sion abnor mal i ties on imag-
ing, patients should be referred to an expe ri enced CTEPH cen ter 
for right heart cath e ter i za tion (RHC) with pul mo nary angio gram (PA 
gram).16 The diag no sis of PH of any kind, includ ing CTEPH, relies on 
a com pre hen sive hemo dy namic assess ment com pleted dur ing an 
RHC. These data are crit i cal for confirming the cor rect PH diag no-
sis and pro vid ing prog nos tic infor ma tion that informs treat ment 
deci sions.23 Coupling a diag nos tic RHC with PA gram to bet ter 
define chronic throm bo em bolic lesions not only allows for diag-
nos tic and prog nos tic infor ma tion but are the final data needed to 
deter mine sur gi cal can di dacy.

CLINICAL CASE (Con tin ued)
On arrival to our insti tu tion, the patient had per sis tence of his 
chronic dyspnea despite thrombolysis and anticoagulation, 
which raised sus pi cion for CTEPH. On review of CTA by expe-
ri enced radi ol o gists, find ings of eccen tric mural thrombi and 
webs were more con sis tent with CTEPH, and VQ scan con-

firmed marked ven ti la tion per fu sion mis matches (Figure 1A and 
1C). He under went RHC with PA gram, which con firmed CTEPH.

Management con sid er ations of CTEPH
The back bone of treat ment of CTEPH requires life long anticoag-
ulation to pre vent acute VTE recur rence. There are also 3 other 
treat ment arms (detailed below) used to address the chronic 
vas cu lar occlu sions and PH to improve hemo dy nam ics and qual-
ity of life: (1) sur gi cal PTE, (2) interventional bal loon pul mo nary 
angio plasty (BPA), and (3) pul mo nary vaso di la tor med i ca tions. 
Treatment strat egy is selected based on an indi vid ual patient 
and hemo dy namic char ac ter is tics. Although the focus of PTE 
and BPA is typ i cally patients with CTEPH, it is impor tant to note 
that patients with CTED may also be offered sur gi cal or pro ce-
dural inter ven tions if symp toms affect qual ity of life.16 Although 
anticoagulation falls within the hema tol ogy exper tise, defin i-
tive sur gi cal, interventional, and PH med i cal ther apy for CTEPH 
neces si tates a mul ti dis ci plin ary team involv ing hema tol ogy, car-
dio tho racic sur gery, radi ol ogy, car di  ol ogy, and pulmonology.

Anticoagulation
Anticoagulation is recommended as stan dard of care for CTEPH 
(so long as min i mal bleed ing risk). Of note, whether chronic 
anticoagulation is indi cated in CTED is not clear, and no guide-

Table 1. Comparison of diag nos tic tests used in the eval u a tion for CTEPH

Diagnostic test Findings in CTEPH Advantages Disadvantages/lim i ta tions

Imaging
 Echocardiogram •  Evidence of PH or RH strain: RV 

dila tion, RV sys tolic dys func tion, RA 
dila tion, PASP ele va tion, flat ten ing of 
inter ven tric u lar sep tum

• Non-inva sive
•  No expo sure to radi a tion or con-

trast dye

• Not spe cific or sen si tive to CTEPH
• Misses CTED

 VQ •  Mismatched defects in per fu sion and 
ven ti la tion defects

• Heterogeneity of per fu sion

•  Highest sen si tiv ity to rule out 
CTEPH

• Less radi a tion expo sure
• No con trast dye expo sure

•  Limited access as performed in nuclear 
med i cine

• Unable to pro vide alter na tive diag no sis
• Sensitive but not spe cific for CTEPH

 CT PA •  Pulmonary arteries: PA dila tion, 
webs/bands, eccen tric fill ing 
defects, mural thrombi, lumi nal 
narrowing with poststenotic dila tion, 
com plete occlu sion, pouch defects

• Heart: RV dila tion, sep tal flat ten ing
•  Lungs: mosaic atten u a tion, large 

bron chial artery col lat er als

•  Defining vas cu lar anat omy can 
aid in sur gi cal assess ment

•  Provides data on screen ing for 
con com i tant lung dis ease/alter-
nate diag no sis that can aid in 
sur gi cal risk assess ment

•  CTEPH find ings can some times be sub-
tle and require exper tise and atten tion 
to diag nose

• Exposure to IV con trast
• Exposure to radi a tion
•  Less sen si tive than VQ (neg CT does 

not exclude CTEPH)

Invasive test ing
 Pulmonary angio gram • Ring lesions/ring-like ste no sis

• Poststenotic dila tion
• Total occlu sion
• Vascular webs

•  Provides com plete hemo dy-
namic assess ment and aids in 
sur gi cal plan ning

• Invasive

 RH cath e ter i za tion • mPAP ≥25 mm Hg
• Wedge ≤15 mm Hg

•  Provides com plete hemo dy-
namic assess ment and aids in 
sur gi cal plan ning

• Invasive

Functional test ing
 Cardiopulmonary 

exer cise test ing
•  Increased dead space ven ti la tion 

with wid en ing A-a gra di ent, flat tened 
stroke vol ume in response to exer cise

•  Can detect lim i ta tions in func tion 
and car dio pul mo nary response 
to exer cise

• Requires spe cial ized test ing unit
•  Requires arte rial blood gas  

mea sure ment

 6-min ute walk test •  Functional lim i ta tions and decreased 
oxy gen sat u ra tion with exer cise

•  Simple to per form, low cost, 
min i mal risk

• Not spe cific to CTEPH

IV, intra ve nous; PASP, pulmonary artery systolic pressure; RA, right atrium.
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lines offer for mal rec om men da tions; in our prac tice, we con tinue 
anticoagulation in symp tom atic CTED to pre vent VTE recur rence 
if low bleed ing risk. Vitamin K antag o nists (VKAs) are cur rently 
recommended as the anti co ag u lant of choice in patients with 
CTEPH given his tor i cal expe ri ence, as data on direct-acting oral 
anticoagulants (DOACs) are lim ited.16 A ret ro spec tive study com-
pared out comes fol low ing PTE in those treated with war fa rin 
(n = 700) and DOACs (n = 200) and found sig nifi  cantly higher rates 
of VTE recur rence with DOACs (4.62%/per son-year) com pared 
with VKA (0.76%/per son-year) (P = .008), with no dif fer ence in 
over all sur vival and sim i lar rates of major bleed ing (0.67%/per son-
year vs 0.68%/per son-year for VKA and DOAC, respec tively).24 
Furthermore, VTE recur rence occurred at a median of 5.8 months 
(interquartile range 5.4 months) after PTE, suggesting choice of 
anti co ag u lant in the first 6 months may be par tic u larly impor tant, 
although this requires fur ther eval u a tion. In the absence of robust 
data, in our prac tice, we treat with VKA for 6 months fol low ing 
PTE and then allow for switch to DOAC per patient pref er ence. 
Prospective stud ies are needed to deter mine opti mal anticoagu-
lation strat egy fol low ing PTE. In addi tion, pulmonologists and/or 
car dio tho racic sur geons may need hema tol ogy exper tise on 
opti mal anti co ag u lants in dis tinct clin i cal sit u a tions, such as hep-
a rin-induced throm bo cy to pe nia and antiphospholipid syn drome 
(APS). Reported rates of APS in CTEPH cohorts range from 3% 
to 7%,25 and although rou tine thrombophilia test ing does not af-
fect man age ment in patients with CTEPH who require life long 
anticoagulation, the pres ence of APS would, given evi dence of 
higher rates of recur rent throm bo sis in patients with APS tak ing 
rivaroxaban com pared with VKA.26,27

Pulmonary thromboendarterectomy
PTE remains the only poten tially cura tive option for CTEPH and 
thus is con sid ered the gold stan dard where appro pri ate. All pa-
tients should be referred to an expe ri enced cen ter to deter mine 
whether obstruc tive pul mo nary artery lesions are ame na ble to 
sur gi cal removal (“tech ni cally oper a ble”) and whether the patient 
is a sur gi cal can di date. As PTE is tech ni cally chal leng ing, patients 
should be referred to a pro gram with an expe ri enced sur geon, 
con sid ered to be more than 30 to 50 PTEs performed annu ally.16 
Between 10% and 50% of patients are deemed nonoperable,6 and 
these patients should be referred for a sec ond opin ion at a cen-
ter with sig nifi  cant expe ri ence. Current in-hos pi tal mor tal ity rates 
fol low ing PTE are less than 5% (<2% in expe ri enced cen ters),28 
and sur vival exceeds more than 90% at 1 year and more than 70% 
at 10 years.29 Hematologists are fre quently asked about the role 
of inferior vena cava (IVC) fil ters perioperatively. Although IVC fil-
ters have fallen out of favor prior to most sur ger ies given a lack 
of clear mor tal ity ben e fit and increased com pli ca tion risks, there 
are no ded i cated pro spec tive or obser va tional stud ies spe cifi -
cally in the CTEPH pop u la tion.30 However, given that this patient 
pop u la tion is com mit ted to life long anticoagulation, the rou tine 
place ment of IVC fil ters is not cur rently recommended.31

Balloon pul mo nary angio plasty
BPA is avail  able for (1) inop er a ble CTEPH, because of the pres-
ence of either dis tal lesions not ame na ble to sur gi cal inter ven-
tion (“tech ni cally inop er a ble”) or comorbidities that pre clude 
sur gery, or (2) per sis tent or recur rent CTEPH fol low ing PTE. BPA 
is performed by cath e ter i za tion via fem o ral or jug u lar access and 
does not require gen eral anes the sia or cir cu la tory arrest. Using 

image guid ance, a bal loon is inflated at the site of the obstruc-
tive lesion to com press the intra vas cu lar fibrotic occlu sion 
against the wall, in an attempt to restore the vas cu lar lumen. 
Most patients require mul ti ple ses sions for BPA, with an num-
ber of ses sions between 4 and 8, typ i cally over sev eral months.32 
Studies have shown effi cacy of BPA in reduc ing pulmonary vas-
cular resistance (PVR) and increas ing func tional activ ity, with low 
rates of com pli ca tions.33,34 Postprocedural com pli ca tions occur 
in approx i ma tely 10% of patients, includ ing pul mo nary vas cu lar 
injury (eg, wire per fo ra tion), reperfusion injury, and pul mo nary 
hem or rhage. Critically, hema tol o gists should be aware of BPA as 
a treat ment option and refer patients with nonoperable CTEPH 
to a cen ter with BPA exper tise.

Medical ther apy of PH
Medical ther apy of PH should be addressed by pul mo nary vas-
cu lar spe cial ists with exper tise in PH. Currently, riociguat is the 
only approved ther apy for the treat ment of inop er a ble or resid-
ual/recur rent CTEPH fol low ing PTE. A sol u ble guanylate cyclase 
stim u la tor, riociguat works via the nitric oxide path way to pro-
mote vaso di la ta tion of the pul mo nary arte rial bed and has been 
shown to improve 6-min ute walk dis tance and decrease PVR.35 
Published case series and clin i cal tri als have explored the role 
of other pul mo nary vaso di la tors such as syn thetic pros ta cy-
clins and endothelin recep tor antag o nists for the treat ment of 
CTEPH, but riociguat cur rently remains the only approved ther-
apy.36-38 Although the role of targeted PH ther a pies in patients 
with oper a ble CTEPH remains unclear, lim ited avail  able data 
do not sup port a role for “pre treat ment” pend ing PTE sur gery. 
Further research is needed to deter mine whether high-risk sub-
sets of patients, such as those with very ele vated PVR, could 
ben e fit.39,40

How to man age patients with CTEPH after PTE
Long-term man age ment of CTEPH involves anticoagulation and 
mon i tor ing for recur rent symp toms. Currently, all  patients who 
have a CTEPH diag no sis are maintained on indefi  nite anticoagu-
lation to pre vent recur rent VTE. The opti mal inten sity is unclear; 
cur rently, most are maintained on ther a peu tic doses if bleed-
ing risk is low. Although PTE is poten tially cura tive, up to 35% 
of patients have a mPAP of 25 mm Hg or more post-PTE.41-43 In 
addi tion, most stud ies fol low patients for only 5 years after PTE, 
and recur rent PH may occur as late as 10 years after sur gery, sug-
gesting inci dence of recur rent PH may be even higher.41 There-
fore, long-term mon i tor ing is essen tial, with par tic u lar atten tion 
on assessing for symp toms sug ges tive of recur rent dis ease. If 
recur rent CTEPH occurs, options include BPA and/or med i cal PH 
ther apy. In rare instances of recur rent severe dis ease, repeat PTE 
may be performed.

Conclusion
CTEPH is a rare but sig nifi  cant com pli ca tion in PE sur vi vors, 
with high rates of mor bid ity and mor tal ity. Therefore, it requires 
aware ness of and atten tive ness to symp toms, which, if pres-
ent, should prompt an appro pri ate diag nos tic eval u a tion. Once 
CTEPH is diag nosed, man age ment requires mul ti dis ci plin ary 
care. Although PTE remains the only poten tially cura tive op-
tion, BPA and med i cal ther apy for PH are options for nonoper-
able CTEPH that can improve symp toms and car dio pul mo nary 
func tion. Further stud ies should eval u ate opti mal long-term 
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anti co ag u lant agent and inten sity for both CTEPH and CTED, the 
pre ferred strat egy (CTEPH vs BPA) for dif fer ent patient risk pro-
files, and role of com bi na tion ther apy.

CLINICAL CASE (Con tin ued)
Upon review of the patient’s case in a mul ti dis ci plin ary CTEPH 
con fer ence, he was deemed a PTE can di date based on clot dis-
tri bu tion, asso ci ated per fu sion abnor mal i ties and hemo dy namic 
changes, age, and lack of comorbidities. He under went suc cess-
ful PTE with excel lent hemo dy namic response (Figure 1D and 1E). 
Two years after PTE, he con tin ues on war fa rin. He has no symp-
toms of dyspnea on exer tion or func tional lim i ta tions.
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