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Abstract
Chronic thromboembolic pulmonary hypertension (CTEPH), which is classified as a group 4 pulmonary hypertension (PH), 
is a life-threatening complication of acute pulmonary embolism (PE). With the introduction of multidisciplinary approaches 
and innovative treatment strategies for CTEPH, it is currently regarded not as a fatal disease, but as a curable form of PH. 
Ventilation/perfusion (V/Q) scan is the preferred imaging method for screening for CTEPH, with superior sensitivity to CT 
pulmonary angiography. The findings and interpretations of V/Q scan in CTEPH may differ from those observed in acute 
PE. The use of V/Q scan in combination with SPECT or SPECT/CT is becoming more popular than planar scan alone. 
Comprehensive understanding of the role of V/Q scan in CTEPH will assist in providing early diagnosis, proper therapeutic 
decision making, and improved prognosis. This review outlines the current roles and potential clinical applications of V/Q 
scan in the diagnosis and evaluation of CTEPH.
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Introduction

Chronic thromboembolic pulmonary hypertension (CTEPH) 
falls under the World Health Organization (WHO) group IV 
category of pulmonary hypertension (PH) and is considered 
to be surgically curable [1]. CTEPH is generally regarded 
as a relatively long-term complication of acute pulmonary 
embolism (PE), with an estimated occurrence rate of 1%–5% 
in acute PE survivors [2]. A prospective long-term follow-up 
study reported cumulative incidences of CTEPH of 1.0% at 
6 months, 3.1% at 1 year, and 3.8% at 2 years [3]; however, 
the rates differed across the studies, with variation being 
attributed to referral bias, scarcity of early symptoms, and 
challenges differentiating acute PE from chronic PE [4]. 
Low clinical awareness and a relatively long “honeymoon” 
period cause frequent misdiagnosis of CTEPH. In Western 

countries, it is estimated that only 7–29% of CTEPH cases 
are diagnosed, with the majority presenting in the New 
York Heart Association functional class III/IV at the time of 
diagnosis [4], suggesting that CTEPH remains significantly 
underdiagnosed and inadequately treated.

CTEPH is associated with several risk factors and pre-
disposing conditions. The risk factors for CTEPH can be 
delineated into two distinct categories: (1) those associated 
with the acute phase, which pertains to the initial episode 
of PE; and (2) those that are more prevalent in the chronic 
phase of CTEPH and show a higher incidence in CTEPH 
patients than in idiopathic pulmonary arterial hypertension 
(IPAH) patients [5]. Unprovoked PE, a diagnostic delay of 
more than 2 weeks after the onset of symptoms, and right 
ventricular dysfunction during acute PE are pivotal risk fac-
tors for CTEPH. In addition, several medical conditions are 
more represented in CTEPH than in IPAH, including hemo-
static risk factors such as antiphospholipid antibodies and 
lupus anticoagulants, and other associated medical condi-
tions such as malignancy, hypothyroidism, ventriculo-atrial 
shunts, and chronic inflammatory disorder [6]. However, fur-
ther research is needed to fully understand the mechanisms 
underlying the development of CTEPH.
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Pathophysiology of CTEPH

The precise pathogenesis of CTEPH remains unclear. In 
general, CTEPH is believed to develop after a single or 
multiple episodes of acute PE, which mostly originate 
from deep vein thrombosis [7]. Information from a Euro-
pean international CTEPH registry revealed that 75% of 
CTEPH patients had a recorded history of acute PE, while 
56% had prior deep vein thrombosis [8]. Of note, incom-
plete resolution of acute PE is not uncommon. After an 
initial episode of acute PE, the resolution of emboli begins 
within hours and continues progressively, plateauing at 
around 3–6 months with minimal improvement observed 
thereafter. One study reported that incomplete resolution 
of PE can be observed on V/Q scan in approximately two-
thirds of patients, despite the use of anticoagulation treat-
ment [9]. This is the basis of the current European Society 
of Cardiology (ESC) guidelines recommending a follow-
up ventilation/perfusion (V/Q) scan at 3–6 months after 
diagnosis of acute PE in patients having residual dyspnea 
or functional limitation [10].

The organization and fibrotic transformation of intra-
luminal thrombus is a pathologic hallmark of CTEPH. A 
residual organized clot adhering to the pulmonary artery 
wall causes a fixed mechanical obstruction. This obstruc-
tion induces microvascular remodeling and a gradual 
increase in pulmonary vascular resistance (PVR), eventu-
ally leading to right heart failure [11]. Pathological speci-
mens from patients with acute PE show fresh red clots that 
consist mainly of red blood cells and platelets and that 
are easily detached from the vascular wall. In contrast, 
the chronic yellowish clots present in CTEPH consist of 
elastin, collagen, inflammatory cells, and re-canalized ves-
sels [7].

Besides the mechanical obstruction resulting from organ-
ized fibrotic clots, there is growing evidence that pulmonary 
microvasculopathy, often referred to as “small vessel” dis-
ease, plays a significant role in the development of CTEPH. 
Pulmonary microvasculopathy encompasses factors like 
pulmonary vascular remodeling and intimal fibromuscular 
proliferation, which show similarities to IPAH [12]. This 
remodeling of the pulmonary arterial vasculature results in 
altered pulmonary flow distribution, augmented shear stress 
on non-occluded pulmonary arteries, a gradual rise in PVR, 
and eventual manifestation of symptomatic CTEPH. The 
molecular mechanism of this microvasculopathy involves the 
prostacyclin, nitric oxide, and endothelin pathways, which 
are targets for medical therapy for both idiopathic PAH and 
CTEPH [13, 14]. In situ thrombosis in the distal pulmonary 
artery as a result of “small vessel” disease can also develop 
into CTEPH. Indeed, around 25% of CTEPH patients lack a 
documented history of acute PE.

Diagnostic Work‑up

CTEPH should be considered in all individuals suspected of 
having PH, as it has a distinct management strategy. CTEPH 
is diagnosed on the basis of (1) hemodynamic evidence of 
PH; (2) one or more large V/Q mismatched perfusion defects 
on lung scan; and (3) specific evidence of PE on invasive 
pulmonary angiography or CT/MR angiography [15]. The 
previous ESC/European Respiratory Society (ERS) guide-
lines from 2015 defined PH as a mean pulmonary arterial 
pressure (mPAP) > 25 mmHg [16], but the recent ESC/
ERS guidelines redefine it as a mPAP > 20 mmHg [17]. 
The definition of precapillary PH should include a PVR of 
> 2 Wood Units and a pulmonary arterial wedge pressure of 
≤ 15 mmHg. Patients must be anticoagulated for more than 
3 months before being diagnosed with CTEPH.

A diagnostic algorithm for CTEPH is shown in Fig. 1. 
The clinical manifestations of CTEPH often present as 
vague symptoms and signs indicative of PH, including 
fatigue, dyspnea on exertion, hemoptysis, syncope, and in 
more advanced cases, right heart failure. In such patients, 
echocardiography serves as the initial diagnostic modality 
for evaluating the likelihood of PH [16, 17]. The diagnostic 
evaluations include estimation of the peak tricuspid regur-
gitation velocity and examination for other indirect signs of 
PH suggestive of right ventricular dilatation and reduced 
right ventricular contractility. If echocardiography shows a 
high or intermediate probability of PH, chest plain radiog-
raphy, pulmonary function test, and electrocardiography are 
typically requested to assess possible airway or parenchy-
mal lung disease or other cardiac disorders, to distinguish 
between group 2 (attributed to left heart disease) and group 
3 (associated with lung disease) PH. If left-side heart or 
lung disease diagnoses are not established, V/Q scintigraphy 
should be conducted for the differential diagnosis between 

Fig 1  Diagnostic algorithm for CTEPH
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CTEPH and PAH. If V/Q mismatched perfusion defects are 
shown on V/Q scan, CTEPH (group 4 PH) should be sus-
pected. A conclusive diagnosis of CTEPH is ascertained 
through right heart catheterization and selective pulmonary 
angiography. While these latter two methods continue to be 
the standard methods for diagnosing CTEPH, CT pulmonary 
angiography can sometimes be utilized for confirmation. 
However, it is worth noting that CT pulmonary angiogra-
phy can lead to false-negative outcomes in approximately 
25% of cases [18].

Diagnostic Performance of V/Q Scintigraphy

A V/Q lung scan is recommended as a pivotal screening 
test in all patients with PH who are suspected of CTEPH. 
The interpretation of V/Q scan results is typically clear-cut 
for patients specifically evaluated for CTEPH. The reported 
sensitivities range from 90 to 100%, while specificities range 
from 94 to 100% [18]. The majority of CTEPH patients 
exhibit markedly abnormal V/Q scan results, characterized 
by several extensive perfusion defects without correspond-
ing ventilation defects. According to the modified PIOPED 
II criteria, such findings can be conclusively categorized as 
indicating a high likelihood of PE. In contrast to acute PE, 

the size of perfusion defects in CTEPH may decrease over 
time [19]. Therefore, an intermediate probability V/Q scan 
should be considered as a positive case to increase diagnos-
tic sensitivity, albeit at decreased specificity. A low-proba-
bility V/Q scan may reliably exclude CTEPH, with a nega-
tive predictive value reaching 100% [18]. Therefore, one or 
more segmental or large V/Q mismatched perfusion defects 
form a diagnostic criterion for CTEPH on V/Q scan [20, 21].

Typical CTEPH demonstrates multiple segmental wedge-
shaped perfusion defects, although such findings can also 
appear in PH due to non-thromboembolic causes. Non-
thromboembolic lesions involving pulmonary arteries, such 
as angiosarcoma, pulmonary vasculitis, fibrosing mediasti-
nitis, and congenital pulmonary vascular abnormalities, can 
cause large mismatched perfusion defects [22–25]. Unilat-
eral hypoperfusion or absent perfusion involving nearly the 
entire lung without V/Q mismatched defect in the contralat-
eral lung is not likely to be a result of PE (Fig. 2). In PAH, 
a V/Q lung scan may be normal apart from small subseg-
mental or nonsegmental defects, a so-called “mottled” or 
“moth-eaten” pattern.

The sensitivity of CT pulmonary angiography for 
CTEPH was reported to be only around 50% [26], but recent 
advances in CT technology have enhanced this value. The 
CT findings of CTEPH are distinguishable from those of 

Fig 2  Imaging findings in a 36-year-old man who experienced dysp-
nea for 8 years a. V/Q SPECT/CT indicates V/Q mismatched defects 
throughout the entire right lung, whereas the left lung appears nor-
mal. CT scan exhibits severe narrowing and wall thickening of the 
right main pulmonary artery consistent with Takayasu arteritis 
involvement (red arrow). A 55-year-old woman who presented with 

a history of acute pulmonary embolism 5 months previous b. V/Q 
scintigraphy reveals V/Q mismatched hypoperfusion almost entirely 
within the left lung with other multiple V/Q mismatched defects in 
the contralateral lung (blue arrows). CT images show multifocal low 
attenuation filling defects in both pulmonary arteries (yellow arrows), 
supporting the diagnosis of chronic PE
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acute PE: acute PE often manifests as a central or saddle 
thrombus situated within the main pulmonary arteries or 
their major branches, whereas in contrast, CTEPH is more 
likely to involve eccentric thrombi that are located periph-
erally within the pulmonary arteries and their branches. 
CTEPH is associated with chronic thrombotic occlusions 
that have organized and re-canalized, resulting in features 
like vessel wall thickening, webs, bands, and collateral ves-
sel formation [16]. Moreover, CTEPH can show vascular 
remodeling, including hypertrophy of the pulmonary arte-
rial tree and pruning of distal vessels. Although V/Q scan 
is the preferred screening method for CTEPH because of its 
superior sensitivity compared with CT pulmonary angiog-
raphy, many centers still favor CT because of its widespread 
availability. Therefore, despite its efficacy, the V/Q scan is 
still underutilized. According to data from the Pulmonary 
Arterial Hypertension-Quality Enhancement Research Initi-
ative (PAH-QuERI) registry, only 57% of patients with PAH 
underwent a V/Q scan for CTEPH exclusion [27].

Use of SPECT or SPECT/CT for Diagnosing 
CTEPH

The planar V/Q scan has a well-known pitfall, so-called 
“shine-through masking,” which occurs because of an over-
lap between an area of normal perfusion and an area of per-
fusion defect. SPECT or SPECT/CT can identify perfusion 
defects that are obscured on planar imaging, thereby reduc-
ing the underestimation of defect lesion. In this manner, V/Q 
SPECT is considered superior to planar scan and is noted as 
the modality of choice in the recent ESC/ERS guidelines for 
PH work-up [17]. V/Q SPECT demonstrates superior diag-
nostic performance to planar imaging, resulting in a decrease 
in non-diagnostic interpretations [28, 29]. However, a recent 
prospective study reported similar per-patient diagnostic 
accuracy between V/Q SPECT and planar scan in patients 
with CTEPH [30]. This result may be attributed to the fact 
that most CTEPH patients present with multiple large perfu-
sion defects that can be readily diagnosed on planar images. 
Regarding per-segment diagnosis, SPECT shows higher 
sensitivity than planar scan in the detection of segmental 
defect [30, 31]. By contrast, in patients with group 1 PH, the 
likelihood of obtaining a false-positive result can increase 
when SPECT is used because the “mottled” or “moth-eaten” 
patchy defects of group 1 PH may lead to misdiagnosis as 
CTEPH [31].

While V/Q scintigraphy is preferred as a screening test, 
some institutions substitute ventilation scans with low-dose 
chest CT. In the setting of acute PE, the omission of venti-
lation scans is associated with false-positive interpretation 
of lung scan [32]. This phenomenon could occur during 
the early stages of obstructive airway diseases when the 

vasoconstriction is detectable by ventilation scans but not 
by CT scans [33]. Wang et al. reported that for diagnos-
ing CTEPH, perfusion SPECT and low-dose CT combined 
showed similar sensitivity and specificity to V/Q scans [30]. 
However, firm evidence is still lacking, specifically for the 
diagnosis of CTEPH. Therefore, a conservative approach 
for the replacement of the ventilation scan by CT may be 
required, extrapolating the diagnostic performance of per-
fusion-only SPECT with low-dose CT in the setting of acute 
PE (Fig. 3).

It was observed that the extent of perfusion defects on 
V/Q scans does not directly correlate with the severity of 
CTEPH. Interestingly, the prominence of these defects tends 
to decrease as hemodynamic compromise intensifies over 
time [19, 34]. Owing to their superior ability to delineate 
perfusion defects, SPECT and SPECT/CT are particularly 
effective for quantifying the extent of PE [35]. Derlin et al. 
[36] proposed three possible methods for using SPECT/CT 
to quantitatively measure the extent of perfusion defect: (1) 
a semi-quantitative perfusion defect score, translating the 
visual interpretation of each pulmonary segment into a score 
of 1 for segmental defect and 0.5 for subsegmental defect; 
(2) a perfusion lung volume map delineated using thresholds 
of a certain percentage of the maximal perfusion value; and 
(3) the perfusion lung volume divided by the CT lung vol-
ume, represented as a percentage of total lung parenchyma. 
All these measures showed good correlations with mPAP 
[36, 37]. The proposed quantitative imaging parameters of 
lung perfusion scintigraphy for CTEPH are summarized in 
Table 1.

Treatment of CTEPH

The management plan for CTEPH should incorporate a com-
prehensive strategy combining medical therapy, pulmonary 
endarterectomy (PEA), and balloon pulmonary angioplasty 
(BPA). Even in the absence of evidence from randomized 
controlled trials (RCTs), long-term anticoagulation is typi-
cally prescribed to prevent recurrent thromboembolism [17].

Surgical Treatment

Although PEA is the acknowledged treatment of choice for 
CTEPH when dealing with accessible lesions, about 10–50% 
of referred patients do not qualify for this procedure [8]. 
Unlike surgical embolectomy for acute PE, PEA requires a 
true bilateral endarterectomy that reaches both segmental 
and subsegmental levels, with access through the walls of 
the pulmonary arteries under deep hypothermic circulatory 
arrest, without a requirement for antegrade or retrograde 
cerebral perfusion [38]. Surgical eligibility depends on the 
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proximity of thromboembolic lesions, the degree of obstruc-
tion, comorbidities, and the experience of the surgical team. 
In centers with a wealth of experience, resections can be 
conducted down to segmental and subsegmental levels. Con-
versely, resection may be restricted to main and lobar vessel 
lesions in centers with less experience.

PEA may improve the values of hemodynamic param-
eters such as PVR or mPAP, functional status, quality of life, 
and survival [39, 40]. As a result of enhanced management 

strategies for cardiac and pulmonary complications, the peri-
operative mortality rate of PEA is currently below 2.5% at 
experienced surgical centers [41]. Severe reperfusion edema 
can lead to respiratory failure, and postoperative extracor-
poreal membrane oxygenation is required as standard prac-
tice for severe cases [42]. Long-term outcomes showed esti-
mated survival at 1, 2, and 3 years of 93%, 91%, and 89%, 
respectively, for patients who underwent PEA, compared 
with 88%, 79%, and 79% for those who did not [43].

Fig 3  A representative case showing the diagnostic challenges posed 
when substituting the ventilation scan with CT, and the risk of a 
false-positive interpretation of the perfusion scan that can lead to a 
misdiagnosis of CTEPH. A 31-year-old woman was finally diagnosed 
with idiopathic pulmonary hypertension. V/Q planar scintigraphy 
shows a large V/Q-matched defect in the apicoposterior segment of 
the left upper lobe (blue arrows) and a moderate V/Q-matched defect 

in the superior segment of the left lower lobe (red arrow) a. The 
three-dimensional orthogonal views of SPECT (upper panel) identify 
a substantial perfusion defect in the apicoposterior segment of the left 
upper lobe (blue arrow), but there’s no corresponding abnormality 
evident on the CT (middle panel) b. Fusion SPECT/CT images are 
shown in the lower panel

Table 1  Summary of proposed quantitative imaging parameters for lung perfusion scintigraphy of CTEPH

V ventilation, Q perfusion, SPECT single photon emission computed tomography, CT computed tomography, RLL right lower lobe, RML right 
middle lobe, RUL right upper lobe, LLL left lower lobe, LUL left upper lobe

Index Method Modality Reference

Percentage of perfusion defects (PPDs%) Visual scoring of mismatched defect in each lobe as 0 
(complete defect), 0.25, 0.5, 0.75, or 1 (normal). Each lobar 
perfusion score is obtained by multiplying the weight by the 
score (RLL 25%, RML 12%, RUL 18%, LLL 20%, lingula 
12%, LUL 13%). PPDs% is defined as (1-summed perfusion 
score) × 100.

V/Q planar [54]

Semi-quantitative score Visual scoring of perfusion defect in each segment as 0 
(normal), 1 (subsegmental), or 2 (segmental defect). The 
individual scores for all segments were added together.

Q SPECT/CT [36]

Perfused lung volume (= total uptake volume, 
functional volume of the lung)

A volume of interest including all voxels above a specified 
percentage (10, 30, or 40%) of the maximum on SPECT 
images

Q SPECT/CT [36, 37, 55]

Perfusion index (= functional %volume of the lung) Perfused lung volume divided by CT-derived total lung 
volume

Q SPECT/CT [36, 37]
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V/Q scintigraphy after PEA may show hyperperfusion, 
even after the resolution of the edema (Fig. 4). PEA causes 
preferential perfusion redistribution to the area with low 
vascular resistance resulting from the long-term adaptive 
change to previous obstruction. Segments that were previ-
ously normal might present as photopenic compared with 
reperfused segments, a phenomenon attributed to “vas-
cular steal” [44]. This steal phenomenon usually resolves 
within 9–12 months in the majority of patients [45]. Imme-
diate postoperative V/Q scintigraphy serves as a baseline 
examination for monitoring subsequent improvement and 
for detecting new thromboembolic events on follow-up 
assessments.

Medical Treatment

Several PAH-targeted medications, recommended on the 
basis of RCT studies or used off-label, have been used to 
treat microvasculopathy in CTEPH. Riociguat, which func-
tions as a soluble guanylate cyclase stimulator, activates the 
nitric oxide pathway. This process results in the generation 
of cyclic guanosine monophosphate (cGMP) and impedes 
calcium influx, inducing vasodilation [14]. On the basis of 
the evidence from the CHEST-1 trial, riociguat has received 
FDA approval for use in inoperable cases or persistent/
recurrent CTEPH post-PEA [46]. Riociguat significantly 
improved the 6-min walking distance (6MWD) and WHO 
functional class and reduced PVR by 31% relative to pla-
cebo after 16 weeks of treatment. Furthermore, a long-term 
extension study (CHEST-2 trial) reported that the efficacy 
persisted to 1 year [47].

Treprostinil, which targets the prostacyclin pathway, has 
proven effective in the management of PAH. In a 24-week-
duration phase-3 RCT, subcutaneous treprostinil given at a 
high dose demonstrated an enhancement in 6MWD among 
patients with inoperable CTEPH or those with persistent 
or recurrent PH post-PEA in comparison with treprostinil 
administered at a lower dose [48]. Macitentan, an endothe-
lin receptor antagonist, was investigated in a phase 2 RCT 
(MERIT-1) and exhibited a significant improvement in 
PVR in patients with inoperable CTEPH [49]. Other drugs, 
including sildenafil (phosphodiesterase 5 inhibitor) and 
bosentan (endothelin receptor antagonist), are commonly 
used off-label for CTEPH with severe hemodynamic com-
promise. To our knowledge, there is no currently available 
literature reporting an improvement in V/Q scans following 
the administration of the aforementioned drugs. Future stud-
ies are warranted to address this issue.

Interventional Treatment

The recent ESC/ERS guidelines now categorize BPA as a 
class I recommendation in patients with inoperable or per-
sistent/recurrent CTEPH after PEA [17], and as many as 
40% of patients with CTEPH are not considered suitable 
candidates for PEA [8]. BPA is unable to eliminate intravas-
cular scars and may not be feasible if segmental arteries are 
entirely obstructed at the orifice [50]. A multicenter Japa-
nese registry showed decreased mPAP, improved 6MWD, 
and reduced B-type natriuretic peptide levels after BPA [51]. 
Although the complication rates were high, including hem-
optysis, lung injury, and pulmonary artery perforation, the 
outcomes were comparable with those of PEA, with overall 

Fig 4  A vascular steal phenomenon after pulmonary endarterectomy 
in a 49-year-old woman who was diagnosed with CTEPH. a Initial 
V/Q scintigraphy shows large perfusion defects in nearly the entire 

right lung. b Follow-up V/Q scintigraphy after pulmonary endarter-
ectomy shows significantly improved perfusion of the right lung and 
relatively decreased perfusion in the left lung
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survival rates of 96.8% at both 1 and 2 years and 94.5% at 
3 years [51].

Pretreatment V/Q scintigraphy can help identify target 
vascular territories and assess thromboembolic disease 
severity. Although treatment often focuses on lower lobe 
vessels, it is imperative to image and treat all lung segments 
to optimize the benefits of the procedure. Generally, the lobe 
with the largest defect in lung perfusion scintigraphy is pri-
oritized for treatment [52]. SPECT may provide additional 
information for selecting the optimal target vessel [53].

A staged approach that treats a limited number of BPA 
segments in each session is usually preferred. A complete 
treatment usually requires 4–6 separate sessions of BPA to 
allow remodeling to achieve the maximal hemodynamic 
effect [6]. Intermittent non-invasive perfusion scintigraphy 
is repeated to monitor perfusion changes in target regions in 
reference to the baseline scan. These changes generally show 
improvement with subsequent interventions. Therefore, 
perfusion SPECT or SPECT/CT may provide additional 
information over the planar scan for response evaluation 
and the optimal selection of target vessels for subsequent 
intervention (Fig. 5) [18]. In addition, a V/Q scan [54] or 
perfusion SPECT/CT without a ventilation scan [37] has 
demonstrated the effectiveness of BPA treatment by estimat-
ing the perfused lung volume and, in turn, the proportion of 

perfusion defects. Of note, the impact of ventilation scans 
on assessing the response to BPA by follow-up lung scans or 
SPECT/CT has not yet been studied. However, we speculate 
that incorporating a ventilation scan might not be crucial for 
diagnostic purposes, considering that response monitoring is 
primarily aimed at assessing the changes that have occurred 
since the initial perfusion scan.

Conclusions

The lung V/Q scan is recommended as a screening test of 
choice for all patients with unexplained PH. One or more 
large segmental V/Q mismatched defects should support 
further work-up for CTEPH. Various non-thromboembolic 
factors can mimic such image findings, and therefore nuclear 
medicine physicians should be aware that such an atypical 
distribution is distinct from the typical scintigraphic appear-
ance of CTEPH. Management of CTEPH should be per-
formed by a specialized multidisciplinary team with evolv-
ing therapeutic options. A V/Q scan, preferably with SPECT, 
may provide comprehensive information on a thromboem-
bolic lesion, guide the optimal therapeutic decision, and 
allow response evaluation after surgical or interventional 

Fig 5  A 79-year-old woman who was diagnosed with CTEPH 2 
months prior. a The initial SPECT/CT imaging reveals large V/Q-
mismatched perfusion defects in the right lung and the left lower lobe 
(LLL). Staged BPA was performed with the first session targeting 

the right upper lobe, right middle lobe, and right lower lobe, and the 
second BPA targeting both lower lobes. b Six months after the initial 
imaging, follow-up V/Q SPECT/CT demonstrates improved perfu-
sion in the right lung (blue arrows) and LLL (red arrows)
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treatment. Hence, nuclear medicine can play a pivotal role 
in the management of CTEPH.
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