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Abstract
Purpose: Acute pulmonary embolism (APE) is a potentially life-threatening condition requiring rapid risk stratifica-
tion. Although computed tomography (CT) pulmonary angiography is the diagnostic gold standard, the prognostic 
value of CT-derived radiological markers remains incompletely defined.

Material and methods: This retrospective study included 91 patients with APE. CT-derived radiological parameters – in-
cluding the Qanadli obstruction index (QI), Mastora score, right ventricle/left ventricle (RV/LV) ratio, and RV wall 
thickness – were evaluated together with clinical severity scores (Pulmonary Embolism Severity Index [PESI], and its 
simplified version [sPESI]) and laboratory markers. Associations with disease severity and intensive care unit (ICU) 
admission were assessed using correlation and receiver operating characteristic (ROC) analyses.

Results: Among the patients, 52.7% were female and 27.5% required ICU admission. PESI, sPESI, QI, Mastora score, 
and RV/LV ratio were significantly higher in ICU-admitted patients (all p < 0.01). QI correlated significantly with 
PESI (r = 0.433), disease severity (r = 0.565), D-dimer (r = 0.510), and troponin levels (r = 0.536) (all p < 0.001). 
The Mastora score showed similar significant associations with clinical severity indices, RV/LV ratio, and laboratory 
markers. ROC analysis demonstrated that PESI had the highest predictive accuracy for ICU admission (area under 
the curve, AUC = 0.849), followed by RV/LV ratio (AUC = 0.838), sPESI (AUC = 0.791), and both QI and Mastora 
score (AUC = 0.782). Platelet-to-lymphocyte ratio, systemic immune-inflammation index, and RV wall thickness 
were not significant predictors.

Conclusions: CT-derived obstruction indices and RV/LV ratio provide clinically meaningful prognostic information 
for ICU requirement in APE, particularly when integrated with established clinical severity scores.

Key words: acute pulmonary embolism, Qanadli index, Mastora score, risk classification, blood cell indices.

Correspondence address: 
Yaşar İncekara, Department of Pulmonary Diseases, Karamanoglu Mehmetbey University Faculty of Medicine, University District, 1984. Street. No.1,  
70100 Karaman, Turkey, e-mail: incekarayasar42@gmail.com

Authors’ contribution: 
A Study design ∙ B Data collection ∙ C Statistical analysis ∙ D Data interpretation ∙ E Manuscript preparation ∙ F Literature search ∙ G Funds collection

Introduction
Acute pulmonary embolism (APE) is a major cause 

of morbidity and mortality that requires prompt recog-
nition and effective management. According to the Euro-
pean Society of Cardiology (ESC), the annual incidence 
of APE is approximately 50 per 100,000 individuals, and 
it is estimated to be responsible for nearly 100,000 deaths 
in the United States and 300,000 deaths in Europe each 

year [1,2]. Clinical presentation is highly variable, ranging 
from asymptomatic or incidentally detected cases to severe 
respiratory failure and sudden cardiac death. Importantly, 
most fatal events occur within the first few hours to days 
after onset, and more than 70% of deaths are reported 
within the first hour [3]. Therefore, rapid diagnosis and 
accurate risk stratification are essential to initiate appro
priate treatment without delay.
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The Pulmonary Embolism Severity Index (PESI) is 
a widely used clinical scoring system designed to predict  
30-day outcomes in patients with pulmonary embolism (PE). 
Both the original and simplified version (sPESI) have  
been validated in multiple studies and shown to provide 
valuable prognostic information, including long-term 
mortality prediction [4].

Echocardiography plays a crucial role in assessing right 
ventricular (RV) dysfunction, the presence of thrombus, 
and other prognostic markers of high-risk PE. However, 
its utility may be limited in haemodynamically unstable 
patients. Computed tomography pulmonary angiogra-
phy (CTPA) offers an alternative by enabling the evalua-
tion of RV strain through the right ventricle/left ventricle  
(RV/LV) diameter ratio and RV wall thickness, both of 
which have been associated with adverse outcomes and 
mortality [5].

Beyond imaging, circulating blood cell indices such as 
the platelet-to-lymphocyte ratio (PLR) and the systemic 
immune-inflammation index (SII) have been linked to 
the pathophysiology of venous thromboembolism. Pre-
vious studies suggest that these indices may serve as 
inexpensive, accessible markers with diagnostic and 
prognostic utility in APE [6-8]. In addition, clot burden 
scoring systems, including the Mastora score and Qanadli 
obstruction index (QI), have been investigated for their 
relationship with disease severity and outcomes. Some 
studies demonstrated an association between increased 
clot burden and worse prognosis [9,10], but evidence re-
garding the clinical implications of embolic load remains 
limited and somewhat controversial.

Given these uncertainties, risk stratification remains  
a cornerstone in the management of APE. Distinguishing 
low-risk patients suitable for outpatient follow-up from 

those requiring close monitoring or aggressive inter-
ventions in intensive care settings is crucial. Therefore, 
the present study aimed to evaluate the correlations be-
tween clinical risk indices (PESI, sPESI), laboratory bio-
markers (D-dimer, troponin), blood cell-based indices 
(SII, PLR), and radiological parameters reflecting clot 
burden (QI, RV/LV ratio, and RV wall thickness). We 
further assessed the prognostic role of these parameters 
in predicting the need for intensive care admission.

Material and methods
This retrospective study included patients aged ≥ 18 

years with a confirmed diagnosis of APE who were fol-
lowed in the Department of Chest Diseases at Karaman 
Training and Research Hospital between 1 January 2024 
and 30 May 2025. Patient data were retrieved from the hos-
pital’s electronic medical records using the International 
Classification of Diseases, 10th Revision code I26. A total 
of 134 patients were initially identified; after applying exclu-
sion criteria, 91 patients with complete data were included 
in the final analysis. The patient selection process is sum-
marised in Figure 1.

The extracted dataset comprised retrospective clinical 
and imaging data only and did not contain any personally 
identifiable information. Therefore, informed consent was 
not required. The study was conducted in accordance with 
the principles of the Declaration of Helsinki, and approval 
was obtained from the Local Scientific Medical Research 
Ethics Committee of Karamanoğlu Mehmetbey University 
Faculty of Medicine (decision number 18-2025/18). All 
personal identifiers were removed to ensure patient con- 
fidentiality.

Exclusion criteria included pregnancy, presence of 
active infection at the time of admission, and incomplete 
medical or radiological records.

In this study, comparisons were made between CTPA  
findings, clinical severity indices, and laboratory para- 
meters. Specifically, PESI, sPESI, PLR, SII, QI, RV 
diameter, and RV/LV ratio were evaluated.

Clinical management and ICU admission criteria

Intensive care unit (ICU) admission was determined 
by the treating physicians according to institutional clini-
cal practice. Indications for ICU admission included hae-
modynamic instability (defined as systolic blood pres-
sure < 90 mmHg or the need for vasopressor support), 
acute respiratory failure requiring high-flow oxygen 
therapy or ventilatory support, persistent hypoxaemia 
despite standard oxygen therapy, clinical deterioration 
during ward follow-up, or the need for close haemody-
namic monitoring due to high-risk features. ICU admis-
sion was used as a clinically relevant outcome reflecting 
severe disease and the need for advanced monitoring and 
treatment.

Figure 1. Flow diagram illustrating patient screening, exclusion criteria,  
and final inclusion in the study

Patients included 
in the final analysis

(n = 91)

Patients screened with acute pulmonary embolism
(n = 134)

Excluded (n = 43)
- Pregnant patients (n = 12)

- Active infection (n = 21)
- Missing clinical and/or 
imaging data (n = 10)
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Clinical severity classification was performed accord-
ing to ESC guideline-based risk stratification. Patients 
were categorised as low-risk, intermediate-risk, or high-
risk (massive) PE based on haemodynamic status, RV 
dysfunction findings, and biomarker positivity. High-risk 
PE was defined by haemodynamic instability or shock. 
Intermediate-risk PE included normotensive patients 
with evidence of RV dysfunction and/or elevated cardiac 
biomarkers, whereas low-risk PE included patients with- 
out these features.
•	 PESI and sPESI scores: The PESI was calculated by 

summing patient age in years with weighted scores as-
signed to specific predictors when present. Patients in 
risk classes I and II were classified as low risk, while 
classes III to V were classified as high risk. The sPESI 
score was determined based on the presence of the fol-
lowing factors: age > 80 years, history of cancer, chronic 
cardiopulmonary disease, heart rate > 110 beats/min, 
systolic blood pressure < 100 mmHg, and oxygen satu-
ration < 90% [11].

•	 Radiological measurements: All imaging assessments 
were performed by an experienced radiologist blinded 
to patient clinical data.

–– QI: Qanadli obstruction scoring was performed 
according to the method described by Qanadli  
et al. [9]. The raw obstruction score was calcu-
lated as ∑(n × d), where n represents the number 
of distal segmental branches affected by the em-
bolus and d represents the degree of obstruction 
(0 = none, 1 = partial, 2 = complete). The maxi-
mal raw score was 40. QI was then expressed 
as a percentage using the following formula:  
QI (%) = [∑(n × d)/40] × 100 (Figure 2). 

–– Mastora score: The calculation includes 5 media- 
stinal, 6 lobar, and 20 segmental arteries, scored 
from 0 to 5 based on the degree of lumen obstruction  
due to embolism (0 = 0%, 1 = 1-24%, 2 = 25-49%, 
3 = 50-74%, 4 = 75-99%, 5 = 100%). A composite 
obstruction score is calculated by summing the  
mediastinal, lobar, and segmental arterial com- 
ponents, yielding a maximum possible value 
of 155 [12]. Mediastinal arteries included the main 
pulmonary artery, right and left main pulmonary ar-
teries, and interlobar pulmonary arteries (Figure 3).

–– RV wall thickness: Measured at the mid-ventricu-
lar level in the standard four-chamber view, with 
magnification applied to exclude papillary muscles 
from the measurement [13].

–– RV/LV ratio: For radiological measurements, 1-mm 
slice thickness axial images obtained from CTPA 
using a 128-slice multidetector CT scanner (General 
Electric, USA) were analysed. The transverse diam-
eters of the right and left ventricles were measured 
on axial images from the inner edge of the endo-
cardium at the level where each ventricle appeared 
widest, typically at the basal ventricular level under 
the tricuspid and mitral valves, respectively. When 
the widest diameters of the right and left ventricles 
were not visible on the same axial slice, measure-
ments were obtained from different slices corre-
sponding to the maximal diameter of each ventricle. 
The RV/LV ratio was subsequently calculated by  
dividing the RV diameter by the left ventricular 
diameter. All measurements were performed by 
an experienced radiologist who was blinded to 
the clinical data (Figure 4) [14].

Figure 2. Example of Qanadli obstruction index (QI) calculation

Right main pulmonary artery embolus
Complete obstruction

n =10, d = 2
Total raw QI score n × d = 10 × 2 = 20

Right main pulmonary artery: n = 10, d = 1 (score = 10)
Left lower lobar pulmonary artery: n = 5, d = 1 (score = 5)

Total raw QI score = 15

A B
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Statistical analysis

All data were analysed using the SPSS 25.0 software 
package. The normality of continuous data was assessed 
using the Kolmogorov-Smirnov and Shapiro-Wilk tests. 
The Spearman correlation test was used to determine 
the relationship between continuous variables. The corre-
lation coefficient was interpreted as follows: weak = 0.01-
0.49; moderate = 0.50-0.69; strong = 0.70-1.00 [15]. 
The Mann-Whitney U test was used to compare the dis-
tribution of various clinical parameters between patients 
who were monitored and those who were not monitored in 
the ICU. The receiver operating characteristic (ROC) analy-

sis was performed to evaluate the intensive care admission 
status. Positive likelihood ratios were calculated based on 
sensitivity and specificity values obtained from ROC analy-
sis. In the study, statistical significance was accepted when 
p < 0.05 in significance tests.

Figure 3. Example of Mastora score calculation

1. Mediastinal arteries (2 segments): right main pulmonary artery:  
100% occluded = Grade 5

Right interlobar artery: 100% occluded = Grade 5
2. Lobar arteries (3 segments): right upper, middle, and lower lobar 

arteries: 3 segments × 5 points = 15 points
3. Segmental arteries (10 segments): all 10 sub-branches  

of the right lung: 10 segments × 5 points = 50 points
Mastora total score = 75

Right main pulmonary artery  
(approximately 50-74% luminal obstruction): Grade 3

Left lower lobar pulmonary artery  
(approximately 75-99% luminal obstruction): Grade 4

Mastora total score: 7

A B

Figure 4. Measurement of right ventricular (RV) and left ventricular (LV) 
transverse diameters on axial computed tomography pulmonary angio
graphy images used for calculation of the right ventricle/left ventricle ratio. 
RV and LV diameters were measured at the level of maximal ventricular 
diameter perpendicular to the long axis of the heart
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Figure 5. Receiver operating characteristic (ROC) curves of the simplified 
Pulmonary Embolism Severity Index (sPESI), Pulmonary Embolism Severi-
ty Index (PESI), Qanadli obstruction index (QI), Mastora score, platelet-to- 
lymphocyte ratio (PLR), right ventricular (RV) wall thickness, right ventricle/
left ventricle (RV/LV) ratio, and systemic immune-inflammation index (SII) 
for intensive care unit admission

ROC curve
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1 – Specificity

Diagonal segments are produced by ties

Source of the curve
sPESI score
QI score
Mastora score
PLR
SII
PESI score
RV wall thickness (mm)
RV/LV ratio
Reference line
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Results
A total of 91 patients were included in the study, of 

whom 52.7% were female. Most patients were hospitalised 
in the non-ICU ward (72.5%), whereas 27.5% required 
ICU care. According to PESI classification, the most com-
mon categories were Class I (28.6%) and Class IV (25.3%),  
followed by Class V (18.7%). Based on disease severity,  
62.6% of patients had low-risk, 30.8% had intermediate-
risk, and 6.6% had high-risk PE. The most frequent em-
bolus localisation was segmental branches (45.1%), fol-
lowed by bilateral main pulmonary arteries (25.3%). Deep 
vein thrombosis (DVT) was detected in 20.9% of patients 
(Table 1).

A weak negative correlation was observed between 
RV wall thickness and sPESI score (r = –0.271, p = 0.009). 
The RV/LV ratio demonstrated weak-to-moderate posi-
tive correlations with sPESI (r = 0.239, p = 0.023), PESI 
class (r = 0.382, p = 0.000), disease severity (r = 0.520, 
p = 0.000), QI (r = 0.419, p = 0.000), D-dimer (r = 0.239, 
p = 0.023), and troponin (r = 0.498, p = 0.000).

QI showed significant correlations with PESI class 
(r = 0.336, p = 0.001), disease severity (r = 0.565, 
p = 0.000), D-dimer (r = 0.510, p = 0.000), and tropo-
nin (r = 0.536, p = 0.000). PESI class was strongly cor-
related with sPESI (r = 0.874, p = 0.000) and moderately 
correlated with disease severity (r = 0.656, p = 0.000), 
D-dimer (r = 0.383, p = 0.000), and troponin (r = 0.601, 
p = 0.000). A strong correlation was also found between 
PLR and SII (r = 0.686, p = 0.000), although these bio-
markers were not associated with severity indices. Disease 
severity correlated positively with D-dimer (r = 0.433, 
p = 0.000) and troponin (r = 0.571, p = 0.000). The re-
lationships between the Mastora score and clinical, ra-
diological, and laboratory variables were evaluated us-
ing correlation analysis. The Mastora score correlated 
with the RV/LV ratio (r = 0.296; p = 0.004), sPESI score  
(r = 0.333; p = 0.001), PESI class (r = 0.450; p < 0.001), 
and D-dimer level (r = 0.443; p < 0.001). A moderate  
positive correlation was found between the Mastora 
score and disease severity (r = 0.533; p < 0.001). There  
was a strong positive correlation between QI and the Mas-
tora score (r = 0.946; p < 0.001). In contrast, no statisti-
cally significant relationship was found between the Mas-
tora score and RV wall thickness, PLR, and SII (p > 0.05) 
(Table 2).

Patients admitted to the ICU had significantly high-
er sPESI scores (p = 0.000), PESI scores (p = 0.000), QI 
(p = 0.000), and RV/LV ratios (p = 0.000) compared with 
non-ICU patients. There were no significant differences 
between ICU and non-ICU groups regarding RV wall 
thickness (p = 0.142), PLR (p = 0.950), or SII (p = 0.165). 
When comparing Mastora scores according to ICU ad-
mission status, it was found that the Mastora score was 
significantly higher in the ICU group. The median Mas-
tora score was 19.50 (Q1–Q3: 12.00-38.75) in non-ICU 

patients, whereas this value was 52.00 (Q1–Q3: 34.00-
84.00) in the ICU group (p < 0.001) (Table 3).

ROC analysis demonstrated that PESI had the high-
est discriminatory power for predicting ICU admission 
(area under the curve, AUC = 0.849, 95% CI: 0.762-
0.936; p = 0.000), followed by RV/LV ratio (AUC = 0.838) 
and sPESI score (AUC = 0.791). QI also demonstrated 
significant predictive ability (AUC = 0.782, p = 0.000).  

Table 1. Demographic, clinical, and radiological characteristics of the patients

Characteristic

Age (years), mean ± SD 60.92 ± 15.27

Gender, n (%)

Female 48 (52.7)

Male 43 (47.3)

Admission unit, n (%)

Non-ICU 66 (72.5)

ICU 25 (27.5)

PESI class, n (%)

1 26 (28.6)

2 14 (15.4)

3 11 (12.1)

4 23 (25.3)

5 17 (18.7)

sPESI score, n (%)

1 35 (38.5)

2 18 (19.8)

3 24 (26.4)

4 13 (14.3)

5 1 (1.1)

Disease severity, n (%)

Low-risk PE 57 (62.6)

Intermediate-risk PE 28 (30.8)

High-risk PE 6 (6.6)

Localisation, n (%)

Subsegmentary 14 (15.4)

Segmentary 41 (45.1)

Main pulmonary 13 (14.2)

Bilateral main pulmonary 23 (25.3)

DVT, n (%)

None 72 (79.1)

Is there 19 (20.9)

  Total 91 (100.0)
**Continuous variables are presented as mean ± standard deviation, and categorical 
variables as number (percentage). 
DVT – deep vein thrombosis, ICU – intensive care unit, PE – pulmonary embolism, 
PESI – Pulmonary Embolism Severity Index, SD – standard deviation, sPESI – simplified 
Pulmonary Embolism Severity Index 
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Table 2. Spearman correlations between clinical, laboratory, and radiological parameters in patients with pulmonary embolism (N = 91)

  RV wall 
thickness (mm)

RV/LV sPESI 
score

PESI 
class

Disease 
severity

QI score PLR SII D-dimer TROP Mastora 
score

RV wall 
thickness (mm)

r 1,000 –0.103 –0.271** –0.205 –0.057 –0.049 0.078 0.071 –0.031 –0.196 –0.013

p   0.333 0.009 0.051 0.590 0.648 0.465 0.503 0.773 0.062 0.901

RV/LV r   1.000 0.239* 0.382** 0.520** 0.419** –0.232* 0.015 0.239* 0.498** 0.296**

p     0.023 0.000 0.000 0.000 0.027 0.889 0.023 0.000 0.004

sPESI score r     1.000 0.874** 0.602** 0.336** 0.066 0.176 0.245* 0.476** 0.333**

p       0.000 0.000 0.001 0.535 0.095 0.019 0.000 0.001

PESI class r       1.000 0.656** 0.433** 0.094 0.208* 0.383** 0.601** 0.450**

p         0.000 0.000 0.376 0.048 0.000 0.000 0.000

Disease severity r         1.000 0.565** –0.068 0.098 0.433** 0.571** 0.533**

p           0.000 0.521 0.355 0.000 0.000 0.000

QI score r           1.000 –0.094 0.140 0.510** 0.536** 0.946**

p             0.377 0.185 0.000 0.000 0.000

PLR r             1.000 0.686** –0.041 –0.005 –0.049

p               0.000 0.700 0.963 0.646

SII r               1.000 –0.009 0.196 0.171

p                 0.932 0.063 0.106

D-dimer r                 1.000 0.389** 0.443**

p                   0.000 0.000

Mastora score r                     1.000

p                      
Spearman’s correlation test *p < 0.05, **p < 0.001. 
ICU – intensive care unit, PE – pulmonary embolism, PESI – Pulmonary Embolism Severity Index, PLR – platelet-to-lymphocyte ratio, QI – Qanadli obstruction index, RV/LV – right ventricle/
left ventricle ratio, SD – standard deviation, SII – systemic immune-inflammation index, sPESI – simplified Pulmonary Embolism Severity Index, TROP – troponin

In contrast, PLR (AUC = 0.504), SII (AUC = 0.595), and 
RV wall thickness (AUC = 0.400) showed no predictive 
value (p > 0.05). ROC curves of sPESI, PESI, QI, Mastora, 
PLR, RV wall thickness, RV/LV ratio, and SII scores for 
predicting ICU admission are shown in Figure 5.

Optimal cut-off values were as follows:
•	 sPESI ≥ 0.5: sensitivity 96%, specificity 51.5%, positive 

likelihood ratio (LR+) = 1.98;
•	 PESI ≥ 79.5: sensitivity 96%, specificity 53%, LR+ = 2.04;
•	 QI ≥ 9.5: sensitivity 84%, specificity 57.6%, LR+ = 1.98;
•	 RV/LV ≥ 1.0: sensitivity 88%, specificity 62.1%, LR+ = 

2.32;
•	 Mastora score ≥ 22.5: sensitivity 84%, specificity 47.6%, 

LR+ = 1.98.
Among all parameters, PESI and RV/LV ratio emerged 

as the strongest predictors of ICU admission (Table 4).

Discussion
APE may present incidentally or manifest as sudden 

death, making rapid and accurate assessment of disease 
severity essential to guide timely treatment decisions. 
Treatment strategies are determined according to risk 

classification and clinical characteristics [16], and early 
risk stratification at presentation is critical for appro-
priate patient management. In this study, we evaluated 
the associations between clinical severity indices (PESI, 
sPESI), laboratory parameters (PLR, SII), and radiologi-
cal measurements (QI, RV wall thickness, RV/LV ratio) in 
the context of prognostic stratification.

PLR and SII are inexpensive and easily obtainable 
indices reflecting systemic inflammation. Previous stud-
ies have reported elevated PLR and SII values in patients 
with DVT compared with controls [17,18]. In APE, plate-
let and leukocyte activation contributes to a pro-inflam-
matory state, and these indices have been linked to prog-
nosis and disease severity [19,20]. However, in our study, 
no significant correlations were observed between PLR 
or SII and clinical severity indices, obstruction scores, 
or ICU admission. These results do not support prior re-
ports suggesting a prognostic role for PLR and SII, and 
larger multicentre studies are warranted to clarify these 
associations.

Obstruction scores have been extensively studied 
in PE. QI, which quantifies clot burden on CTPA, has 
been frequently cited and applied in clinical studies [9].  
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Table 3. The relationship between intensive care unit (ICU) admission and 
the parameters analysed

Median Q1 Q3 p-value

sPESI score

Non-ICU 0.0 0.0 2.0 0.000

ICU 2.0 1.0 3.0

PESI score

Non-ICU 79.0 55.0 108.8 0.000

ICU 126.0 110.5 141.5

QANADLI score

Non-ICU 9.0 4.8 14.0 0.000

ICU 20.0 14.5 25.5

Mastora score

Non-ICU 19.50 12.00 38.75 0.000

ICU 52.00 34.00 84.00

RV wall thickness (mm)

Non-ICU 5.7 4.5 6.8 0.142

ICU 5.3 3.9 6.0

RV/LV ratio

Non-ICU 1.0 0.9 1.1 0.000

ICU 1.5 1.3 1.8

PLR

Non-ICU 117.1 80.6 155.2 0.950

ICU 98.4 66.7 243.0

SII

Non-ICU 773.6 536.8 1159.9 0.165

ICU 836.5 694.2 1738.4
Mann-Whitney U test was used for comparisons between groups. Bold values indicate 
statistically significant differences (p < 0.05).  
PE – pulmonary embolism, PESI – Pulmonary Embolism Severity Index, PLR – platelet- 
to-lymphocyte ratio, Q1 – first quartile, Q3 – third quartile, QI – Qanadli obstruction index,  
RV/LV – right ventricle-to-left ventricle ratio, SII – systemic immune-inflammation index, 
sPESI – simplified Pulmonary Embolism Severity Index

Table 4. Receiver operating characteristic (ROC) values of the simplified Pulmonary Embolism Severity Index (sPESI), Pulmonary Embolism Severity Index 
(PESI), Qanadli obstruction index (QI), platelet-to-lymphocyte ratio (PLR), and systemic immune-inflammation index (SII) scores for intensive care unit 
admission

Test result variable(s) AUC (95% CI) p-value Cut-off value Sensitivity Specificity Likelihood ratio

sPESI score 0.791 (0.695-0.887) 0.000 0.50 96 51.5 1.98

QI score 0.782 (0.667-0.897) 0.000 9.50 84 57.6 1.98

Mastora score 0.782 (0.668-0.897) 0.000 22.5 84 57.6 1.98

PLR 0.504 (0.352-0.656) 0.950 – – – –

SII 0.595 (0.466-0.723) 0.165 – – – –

PESI score 0.849 (0.762-0.936) 0.000 79.50 96 53 2.04

RV wall thickness (mm) 0.400 (0.264-0.536) 0.142 – – – –

RV/LV ratio 0.838 (0.722-0.954) 0.000 1.00 88 62.1 2.32
Bold values indicate statistically significant differences (p < 0.05). 
AUC – area under the curve, CI – confidence interval

Although some reports suggested limited prognostic 
utility [21,22], most studies have shown that greater clot 
burden is associated with increased pulmonary vascu-
lar resistance, RV strain, and even short-term morta
lity [16,23,24]. Collomb et al. demonstrated higher QI 
scores in severe PE, while Yu et al. found that obstruction 
indices effectively differentiated between sub-massive and 
massive PE [25]. In our study, QI correlated with PESI 
and clinical severity, and patients requiring ICU admis-
sion had significantly higher QI scores. ROC analysis 
showed that a QI ≥ 9.5 provided moderate predictive abil-
ity (AUC = 0.782), comparable to PESI and sPESI. These 
findings support the role of QI as a practical prognostic 
marker in APE. In addition to QI, the Mastora score was 
evaluated as an alternative CT-based measure of embolic 
burden. In our study, the Mastora score demonstrated 
significant correlations with disease severity, PESI, sPESI, 
RV/LV ratio, and D-dimer levels, and was significantly 
higher in patients requiring intensive care admission. 
Notably, a very strong correlation was observed between 
the Mastora score and QI, suggesting substantial agree-
ment between these two obstruction scoring systems. 
These findings indicate that both indices reflect embolic 
burden reliably; however, given its relative simplicity and 
wider clinical use, the QI may be more practical for rou-
tine risk stratification.

D-dimer is an established diagnostic biomarker in 
PE, but its relationship with clot burden has been less fre-
quently explored. Our findings revealed significant cor-
relations between D-dimer and QI, consistent with prior 
reports [26]. Similarly, troponin elevation, reflecting RV 
strain, has been linked to adverse outcomes. We observed 
strong correlations between troponin and QI, further sup-
porting the value of combining imaging and biochemical 
markers in risk assessment [21,24].

The RV/LV ratio, which can be rapidly assessed on 
CTPA, is an established marker of poor prognosis and is 
included in the American Heart Association and ESC guide-
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lines. A meta-analysis demonstrated that an RV/LV ratio 
> 1.0 was associated with a 2.5-fold increase in all-cause 
mortality [27-29]. In our study, the RV/LV ratio showed 
significant correlation with QI, PESI, sPESI, disease seve
rity, and troponin, confirming its usefulness as an indepen-
dent risk stratification parameter, consistent with previous 
literature [2,30]. In the present study, RV/LV measurements 
were obtained from routine non-electrocardiogram-gated 
axial CTPA images rather than dedicated cardiac refor
matted views. Therefore, cardiac cycle variability and geo-
metric differences in RV morphology may have influenced 
the measurements. However, this approach reflects routine 
emergency radiology practice and has been widely used in 
previous PE studies.

In contrast, RV wall thickness showed only a weak 
negative correlation with sPESI and did not differ signifi-
cantly between ICU and non-ICU patients. These find-
ings diverge from recent reports indicating prognostic 
value [13]. Variability in measurement techniques, includ-
ing the phase of the cardiac cycle during CT acquisition, 
may explain these discrepancies. We suggest that RV wall 
thickness requires further validation in larger cohorts and 
under standardised imaging conditions before it can be 
reliably used as a prognostic marker.

Overall, PESI and RV/LV ratio emerged as the stron- 
gest predictors of ICU admission, followed by sPESI and  
QI. The high predictive performance of PESI for ICU ad- 
mission may partly reflect the overlap between PESI com- 
ponents and ICU admission criteria, particularly haemo- 
dynamic instability, hypoxaemia, and cardiopulmonary 
comorbidities. In contrast, cell-based inflammatory indices  
(PLR, SII) and RV wall thickness did not demonstrate signi- 
ficant predictive value. This study is one of the few to 
compare clinical severity indices with both laboratory 
and radiological parameters, and we believe it contributes 
novel insights to the literature.

Strengths and limitations 
The main limitations of this study are its retrospective 

and single-centre design and limited sample size. In ad-
dition, although artificial intelligence-based clot burden 

quantification represents a promising emerging approach, 
the implementation and validation of such tools require 
dedicated software infrastructure and an additional vali- 
dation framework, which were not available within our 
institutional picture archiving and communication sys-
tem. Therefore, established conventional CTPA-derived 
metrics were used. These limitations can be overcome 
with multicentre studies with larger sample sizes.

Conclusions
In this study, PESI and the RV/LV ratio emerged as 

the strongest predictors of ICU admission, and they were 
significantly associated with ESC-based clinical risk strati-
fication categories in APE. QI also demonstrated signifi-
cant associations with clinical and biochemical markers 
of severity and provided reliable discriminatory perfor-
mance in predicting ICU admission. In contrast, inflam-
matory indices such as PLR and SII, as well as RV wall 
thickness, showed no meaningful prognostic value. Over-
all, our findings highlight the utility of integrating clinical 
severity scores with imaging-based markers – particularly 
RV/LV ratio and QI – for early risk stratification and effec-
tive management of patients with APE.
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