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Objective: To quantify right ventricular dysfunction (RVD) and pulmonary obstruction index assessed by computed 
tomographic pulmonary angiography (CTPA) to assess the predictive value of these CT parameters for mortality after the 
initial diagnosis of acute pulmonary embolism (APE).
Material and Method: In 81 consecutive patients with proved APE, two readers assessed the extent of RVD, the shape of 
the interventricular septum, and the extent of obstruction to the pulmonary artery on CTPA images. The readers were blinded 
for clinical outcome in consensus reading.
Results: During follow-up, 20 patients died (25%). CT signs of RVD (RV/LV ratio > 1.0) were seen in 47 patients (58%). 
The RV/LV ratio, the shape of interventricular septum, and the obstruction index were shown to be significant risk factors 
for mortality ( p < 0.001, p = 0.04, p < 0.001, respectively). The negative predictive value for mortality with an RV/LV ratio 
≤ 1.0 and the obstruction index of < 40% were 100%.
Conclusion: CTPA quantification of RVD and pulmonary vascular obstruction index are potential useful tools to predict 
mortality in patients with APE.
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 Acute pulmonary embolism (APE) is a 
common disease responsible for a natural mortality 
rate of as much as 30%(1,2). In some cases, pulmonary 
embolism may cause so much hemodynamic 
compromise that death suddenly ensues, sometimes 
before hospital admission, however, in most severely 
affected patients, circulatory failure develops 
progressively, within the first hours after onset of 
APE(3). In part, mortality is caused by pressure overload 
of the right ventricle secondary to acute pulmonary 
arterial hypertension caused by PE. Initially, this results 
in right ventricular dysfunction (RVD), which may 
progress to right ventricular failure and circulatory 
collapse(4). This hemodynamic profile results from 
acute cor pulmonale due to increased pulmonary 

vascular input impedance that overwhelms the  
adaptive resources of the right ventricle(4). 
 The problem facing the medical team is             
the necessity to detect those patients with life 
threatening right ventricular (RV) failure even though 
systemic blood pressure (BP) may be still satisfactorily 
compensated at presentation. The presence of RVD is 
a marker for adverse clinical outcome in patients with 
acute PE(4). Echocardiography has emerged as first line 
examination for the detection of RV dysfunction, in 
addition to the possibility of being serially repeated(5-8). 
 Thrombi within cardiac cavities or in the 
pulmonary vascular bed are important adverse 
prognostic factors. Unfortunately, such thrombi 
detected by echocardiography are coincidental findings, 
even when the assessment is done by an experienced 
operator(7). APE is therefore suspected when other 
diseases leading to right heart failure (i.e., pericardial 
effusion and myocardial infarction) have been 
reasonably excluded. 
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 Since helical computed tomography (CT) is 
now more routinely used as a first-line technique to 
diagnose PE, the assessment of RVD and CT would 
facilitate patient diagnosis(9,10). Many of the findings 
of RV overload are also detectable with computed 
tomographic pulmonary angiography (CTPA)(9-16). 
Importantly, this approach is usually available 7-24 in 
most emergency institutions and it has the potential 
both to reveal central hemodynamic disturbances and 
to directly diagnose APE(17). Clinical studies designed 
to evaluate whether CTPA can accurately predict short-
term prognoses remain relatively scarce and present 
conflicting conclusions(13,18-20). 
 The ratio of the right ventricle to the left 
ventricle short axis diameter (RV/LV) has been 
proposed as an accurate sign for the presence of         
RVD, as assessed by CT(9,14,21). Other criteria have been 
proposed, including deviation of the interventricular 
septum and the ratio of the pulmonary artery to the 
ascending aorta diameters(22). The arterial thrombus 
load in the pulmonary arteries has been proposed as a 
signal parameter for predicting RVD(12,19,21). The aim 
of the present study was to retrospectively quantify 
RVD and the pulmonary artery obstruction index with 
CT on the basis of the various criteria proposed in the 
literature and to assess the predictive value of these 
CT parameters for mortality in consecutive patients 
who are diagnosed with APE.

Material and Method
Patients
 The participants were consecutive in- and 
out-patients suspected of having PE at clinical 
presentation but who had not yet undergone diagnostic 
testing for PE. Patients (a) undergoing thrombolytic 
therapy because of hemodynamic instability (b) having 
a contraindication for iodinated contrast material 
administration and/or (c) having a known case of heart 
disease were excluded. The present study was approved 
by the Ethics Committee of the Faculty of Medicine, 
Khon Kaen University, Khon Kaen, Thailand.
 The charts and CTPA of all patients who 
underwent contrast material enhanced CT of the 
pulmonary arteries (CTPA) to detect or exclude PE 
between January 1, 2007, and July 31, 2011, were 
retrospectively reviewed. Among the 732 consecutive 
patients suspected of having acute PE at clinical 
presentation, 685 were included. CTPA was performed 
in 685 and PE was demonstrated in 81 (11.8%) among 
whom all were treated with anticoagulant therapy. 
There were 36 men (mean age, 52  16 years; range, 

16-84) and 45 women (mean age, 53 13; range,               
32-76). There was no statistically significant difference 
in age by sex.

Imaging studies
 CTPA was performed using multi-detector 
row computed tomography (MDCT) on a Somatom 
Sensation 4, Siemens, Germany and MDCT Brilliance 
iCT 128, Philips, Eindhoven, The Netherlands. The 
caudocranial spiral volumetric acquisition was 
obtained 2 cm below the top of the diaphragm to a level 
slightly above the aortic arch during a single breath 
hold; with a detector collimation of 5 mm (n = 19) or 
1 mm (n = 62), 120 kVp, 250 mAs, and a reconstruction 
interval of 3 mm. Among dyspnic patients, scanning 
was performed during shallow, gentle respiration. A 
standardized dose rate and a total dose of non-ionic 
contrast agent were used. Image acquisition started 
after a scanning delay of 15-20 seconds, after the start 
of intravenous injection of the contrast medium. The 
images were obtained at standard mediastinal settings 
(window width, 350 HU; window level, 50 HU) and 
lung settings (window width, 1,500 HU; window level, 
500 HU). 
 The images of patients with a positive 
diagnosis of APE were selected and reviewed 
retrospectively at an independent work station in 
random order by two cardiovascular and thoracic 
radiologists in consensus (with a respective 7 and          
5 years of experience in examining thoracic CT scans). 
The physicians were unaware of (a) the clinical signs 
and symptoms (b) the patient’s condition at the time 
of initial presentation and/or (c) the clinical outcome.

CT signs of RVD
 The scans were evaluated by measuring the 
minor axes of the right and left ventricles of the heart 
in the transverse plane at their widest points between 
the inner surface of the free wall and the surface of the 
interventricular septum (Fig. 1). These maximum 
dimensions were found at various levels. The RV/LV 
ratio was then calculated. As per the literature,               
CT scans were considered as showing (a) no RVD if 
the ratio was ≤ 1.0 (b) modest RVD if the ratio was 
between 1.0 and 1.5 and (c) severe RVD if the ratio 
was > 1.5(13,14,21). 
 Deviation of the interventricular septum was 
evaluated on a three-point scale: 1 = normal septum 
(convex toward the right ventricle); 2 = flattened 
septum; and 3 = septum deviation convex toward          
the left ventricle(14,21). The diameters of the main 
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pulmonary artery and ascending aorta (the diameters 
of the inner lumina) were measured at a single 
predefined transverse scanning level; the point at which 
the right pulmonary artery is in continuity with the 
main pulmonary artery and sweeps across the midline. 
The pulmonary artery to the ascending aorta diameter 
ratio was then calculated(22).

CT obstruction index
 The CT obstruction index was quantified 
using the scoring system devised by Qanadli et al(12). 

To define the CT obstruction index, the arterial tree of 
each lung was regarded as having 10 segmental arteries 
(3, 2, 2 and 5 in the upper, middle, lingula, and lower 
lobes, respectively). The presence of an embolus in a 
segmental artery was given 1 point (Fig. 2), and emboli 
in the most proximal arterial level got a value equal           
to the number of segmental arteries arising distally 
(Fig. 3, 4). To provide additional information about the 
residual perfusion distal to the embolus, a weighting 
factor was assigned to each value, depending on the 
degree of vascular obstruction. This factor was 0        

Fig. 1 Axial CTPA shows right ventricle (RV) dilatation 
and interventricular septum (S) deviation convex 
toward the left ventricle (displacement grade 3). 
Black arrows demonstrate the maximum minor 
axis measurements of the right ventricle (RV) and 
left ventricle (LV), RV/LV ratio = 1.9

Fig. 2 Axial CTPA shows totally occlusive clot in       
medial segmental branch of the right middle lobe 
pulmonary artery (dashed arrow) scored by two 
investigators as 1 with a weighting factor of 2 and 
partially occlusive clot in the superior segmental 
branch of right lower lobe pulmonary artery        
(solid arrow) scored by two investigators as 1 with 
a weighting factor of 1

Fig. 3 Axial CTPA shows proximal nonocclusive clots 
in right and left pulmonary arteries (arrowheads). 
Both investigators calculated the CT index for 
obstruction as 50%

Fig. 4 Axial CTPA shows a proximal clot completely 
occluding both right and left pulmonary artery 
(arrows). The CT obstruction index was scored as 
100% by both investigators
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when no thrombus was observed; 1 when a partially 
occlusive thrombus was observed (Fig. 2, 3); or 2, when 
there was total occlusion (Fig. 2, 4). The maximal        
CT obstruction index was 40 per patient. Isolated sub-
segmental emboli indicated a partially occluded 
segmental artery and therefore assigned a value of 1. 
 The percentage of vascular obstruction was 
calculated by dividing the patient score by the maximal 
total score and multiplying the result by 100. The CT 
obstruction index can therefore be expressed as: 
 [Σ(n • d)/40] x 100
 where n is the value of the proximal thrombus 
in the pulmonary arterial tree equal to the number          
of segmental branches arising distally (minimum, 1; 
maximum, 20) and d is the degree of obstruction 
(minimum, 0; maximum, 2). 

Therapeutic protocol and follow-up
 All of the patients were treated using standard 
therapeutic protocols for the management of APE(23,24). 
Etiological treatment comprised anticoagulation in         
all patients and thrombolytic therapy in 15 (18.5%). 
The decision to proceed to thrombolytic therapy was 
based on the existence of either massive APE and 
hemodynamic instability or the presence of acute cor 
pulmonale, evidenced by qualitative echocardiography. 
 Two patients (2.5%) underwent surgical 
embolectomy because of a contraindication to 
thrombolytic therapy or circulatory failure. During the 
follow-up period, all of the patients received routine 
clinical care from their physicians. 
 All patient deaths during follow-up were 
evaluated by an independent adjudication cardiologist 
with full access to all of the available clinical                    
and diagnostic data. The adjudication cardiologist 
determined and recorded whether a patient’s death 
should definitely or most probably be attributed to PE 
or whether it should be attributed to a cause unrelated 
to PE.

Statistical analysis
 Statistical analysis was performed with       
SPSS version 12.0 (Statistical Package for the Social 
Sciences, Chicago, IL). The association between         
death and the RV/LV ratio, the pulmonary artery to 
ascending aorta ratio, and the CT obstruction index 
were determined using a Cox regression analysis 
corrected for age. The regression coefficients and 
p-values were reported for continuous variables, the 
hazard ratio and confidence intervals for the CT 
obstruction index as a categorical variable. The               

RV/LV ratio, the pulmonary artery-to-ascending aorta 
ratio, and the CT obstruction index are expressed as a 
mean  standard deviation, while the differences in  
the shape of the interventricular septum are expressed 
as frequencies. Differences in the shape of the 
interventricular septum, the pulmonary artery-to-
ascending aorta ratio, and the CT obstruction index 
among the patients – divided into groups according to 
their RV/LV ratio – were tested with one-way analysis 
of variance. The least significant difference test           
was used as a correction for the multiple post hoc 
comparison testing. Discriminating variables were 
submitted to receiver operating characteristic (ROC) 
analysis for predicting mortality and area under curves 
(AUC) were calculated and tested for significance (H0: 
AUC > 0.5). A p-value of less than 0.05 was considered 
statistical significance different.

Results
Clinical follow-up
 A three-month follow-up was completed            
for all patients. During the follow-up period, 61 (75%) 
patients survived and 20 (25%) died. The mean time 
to death was 3.5 days (range, 1-9), the day of inclusion 
was considered day 1. The mean hospital stay was            
14.3 days (range, 1-66). According to the independent 
adjudication cardiologist, death was related to PE in 
twelve patients, none of whom had any history of 
cardiac failure or chronic obstructive pulmonary 
disease. 

RV/LV ratio
 The mean RV/LV ratio was 1.31  0.52         
(Table 1). There was a statistically significant 
relationship between the RV/LV ratio and PE-related 
mortality, with a regression coefficient of 1.46 (p = 0.025, 
Table 2). Results of post hoc testing showed that in 
patients who died of PE, the mean RV/LV ratio was 
significantly higher than that in patients who survived 
(1.82 0.46 vs. 1.14 0.42, p < 0.001, Fig. 5). The 
increase in the RV/LV ratio was caused by both an 
increase in the right ventricular diameter and a decrease 
in the left ventricular diameter. In the authors’ study, 
34 (41.9%) patients had RV/LV ratio of ≤ 1.0 (all 
survived), 17 (20.9%) had RV/LV ratio between 1.0 
and 1.5 (six died, 35.3%) and 30 (37.2%) had RV/LV 
ratio > 1.5 (14 died, 46.7%). There was no significant 
difference in age or sex distribution between the         
two groups with elevated RV/LV ratios (p = 0.69 and 
p = 0.56, respectively). The positive predictive value 
for PE-related mortality with an RV/LV ratio > 1.0        
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was 20.3% (95% CI: 2.7%, 37.1%), and the negative 
predictive value for an uneventful outcome with an 
RV/LV ratio of ≤ 1.0 was 100% (95% CI: 95.1%, 
100%). In the present study population, an RV/LV ratio 
of ≤ 1.0 excluded mortality due to PE.

CT-derived vascular obstruction index
 The mean value of the vascular obstruction 
index was 43.2 29.5% (Table 1). Results of the Cox 
regression analysis showed a statistically significant 

relationship between the vascular obstruction index 
and PE-related mortality (p = 0.018, Table 2). Results 
of post hoc testing showed that patients who died of 
PE during follow-up had, on average, a significantly 
higher vascular obstruction index than did patients  
who survived (77.3 13.2 vs. 32.0 24.3, p < 0.001 
(Fig. 6). 
 When the previously recommended cut-off 
value of 40% for the pulmonary vascular obstruction 
index was used(12), patients with an index of ≥ 40%  

Table 1. CT Measurements in patients with acute pulmonary embolism

Parameters All patients (n = 81) RV/LV ratio
> 1.5 (n = 30) > 1 and ≤ 1.5 (n = 17) ≤ 1 (n = 34)

Maximum diameter (mm)a

 Right ventricle
 Left ventricle

     46.00 9.30
     37.80 9.50

54.50 6.10
29.30 4.10

       47.10 5.20
       37.40 6.30

38.00 5.70
45.50 7.70

RV/LV ratioa        1.31 0.52   1.89 0.35          1.25 0.11   0.83 0.09
Interventricular septumb,c

 Normal
 Displacement grade 2
 Displacement grade 3

34 (42)
25 (31)
22 (27)

       0 (0)
       8 (27)
     22 (73)

             0 (0)
           17 (100)
             0 (0)

    34 (100)
      0 (0)
      0 (0)

PA/Ao ratioa,d        1.05 0.27   1.19 0.30          1.19 0.24   0.87 0.09
Obstruction index (%)a      43.20 29.50 68.90 17.20        57.60 14.30 12.90 9.63
Obstruction index categoricd

 < 40%
 ≥ 40%

38 (47)
43 (53)

       1 (3)
     29 (97)

             3 (18)
           14 (82)

    34 (100)
      0 (0)

a Data are mean  standard deviation
b Data are numbers of patients, and numbers in parentheses are percentages
c Grade 2 = flattened, grade 3 = deviated toward the left ventricle
d PA/Ao ratio = ratio of inner lumen pulmonary artery diameter to aorta diameter

Fig. 5 Graph of mean values of the RV/LV ratio relative 
to clinical outcome. The mean RV/LV ratio was 
significantly higher in deceased patients than the 
survivors (p < 0.001)

Fig. 6 Graph of mean values of the CT obstruction        
index relative to clinical outcome. The mean CT 
obstruction index was significantly higher in 
deceased patients than the survivors (p < 0.001)
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had a 13.1-fold increased risk of dying of PE relative 
to patients with an index of < 40% (hazard ratio, 13.1; 
95% CI: 2.3, 90.1). Twenty of 43 patients with an 
obstruction index of ≥ 40% died of PE vs. none of       
the 38 patients with an obstruction index of < 40% 
died. The positive predictive value for PE-related 
mortality with an obstruction index of ≥ 40% was        
25% (95% CI: 6.3%, 30.8%). The negative predictive 
value for an uneventful outcome with an obstruction 
index of < 40% was 100% (95% CI: 96.4%, 100%). 
The positive predictive value for PE-related mortality 
among patients with RV/LV ratio >1.0 and an 
obstruction index of ≥ 40% was 28.9% (95% CI:    
6.1%, 42.8%), and the negative predictive value for  
an uneventful outcome among patients with RV/LV 
ratio of ≤ 1.0 and obstruction index of < 40% was  
100% (95% CI: 97.6%, 100%).

Displacement of the interventricular septum
 Displacement of the interventricular septum 
was noted in 47 of 81 patients: flattening of the septum 
in 25 (30.8%) and inversion convex toward the left 
ventricle in 22 (27.2%) (Table 1). There were relatively 
more instances of displacement of the septum noted in 
patients who died of PE than in the remaining patients, 
but septum inversion was encountered in both groups. 
The authors found a significant relationship between 
the shape of the interventricular septum and PE-related 
mortality (p = 0.04). There was a relationship between 
the RV/LV ratio and septum displacement: the shape 
of the interventricular septum was abnormal in all 
patients with modest and severe RVD and in only       
two (5.9%) without RVD (p < 0.001).

Ratio of pulmonary artery to aorta diameters
 The mean value of the ratio between the 
diameters of the pulmonary artery and the ascending 
aorta was 1.05 0.27. A significant relationship was 
not found between this ratio and PE-related mortality 

(p = 0.78) or between this ratio and the RV/LV ratio  
(p = 0.09).

Discussion
 The results of the present study showed that 
the presence and severity of RVD and the extent of 
obstruction of the pulmonary arterial tree, as assessed 
at CT, help to predict mortality of patients presenting 
with acute pulmonary embolism (APE). It is important 
to note that both the absence of RVD – as assessed by 
means of an RV/LV ratio of ≤ 1.0 and an obstruction 
index of < 40% – were predictive for an uneventful 
outcome. By contrast, deviation of the interventricular 
septum and the ratio between the pulmonary artery  
and ascending aorta diameters seemed to have little 
prognostic relevance vis-à-vis acute PE. 
 Importantly, the clinically relevant parameters 
of RVD can be obtained even from CT examinations 
that are not gated to the electrocardiogram. These data 
are consistent with the pathophysiological scheme         
for APE induced circulatory failure. It should be 
remembered that the normal pulmonary vascular bed 
is a low resistive, but highly expandable system, 
mechanically coupled with the right ventricle, which 
operates physiologically as a low pressure, volume 
relaxator(25,26). The cardiovascular effects of an APE 
must therefore be regarded as both the result of the 
degree of pulmonary vascular obstruction and the 
degree to which it requires the right ventricle to 
function as a high-pressure pump(26,27). Failure therefore 
occurs if the thin right ventricle walls are unsuccessful 
in compensating for the sudden increase in parietal 
tension. It is possibly the uncoupling of right ventricular 
resources from the pulmonary vascular load, rather 
than obstruction per se, that induces ventricular 
dilatation and dysfunction, which successively leads 
to decreased stroke volume, tricuspid regurgitation, 
reduced venous return, and finally circulatory 
collapse(4).
 The lack of knowledge of the normal indices 
at which the right ventricle is actually operating 
therefore precludes using only the obstruction index 
or pulmonary arterial pressure to predict potential 
circulatory failure and subsequent death. This CTPA 
study demonstrates that proportional increases in the 
RV/LV ratio in severely affected patients is consistent 
with the occurrence of RV failure. These observations 
are in agreement with other studies in which similar 
CTPA variables were recognized as providing        
valuable prognostic information(9,13,20,27). For example, 
Quiroz et al recently reported that an RV/LV ratio 

Table 2. Univariate Cox regression analysis of death due 
to PE

Parameter Regression 
coefficient

Standard 
error

p-value

RV/LV ratio      1.46    0.63  0.025*
CT Obstruction index      0.035    0.006  0.018*
PA/Ao ratio+      1.21    2.82  0.56

+ PA/Ao ratio = ratio of inner lumen pulmonary artery 
diameter to aorta diameter
* p value <0.05
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greater than a critical value of 0.9 (obtained by using 
the reconstructed four-chamber view) was associated 
with a sensitivity of 83.3% and a specificity of 48.7% 
for predicting adverse events, including not only         
30-day mortality but also the need for resuscitation(13). 
 These data from axial views show that most 
patients who die rapidly from APE have an RV/LV 
ratio of more than 1.5 on presentation. This threshold 
value might be useful for predicting in-hospital 
survival. It is possible that abnormalities in the motion 
of the wall of the right ventricle will be a more powerful 
predictor of outcomes related to APE than the RV/LV 
ratio. Notwithstanding, neither echocardiography       
nor CT image acquisition with ECG gating are 
routinely available in many tertiary institutions for 
immediate APE diagnosis.
 In terms of practical utility for most emergency 
departments, ungated CT assessment of the RV/LV 
ratio has the advantage of being simply and rapidly 
ascertained with only visual inspection of axial 
images(9). Various diagnostic techniques or laboratory 
tests have been proposed to stratify patients with PE 
at clinical presentation into groups with higher or lower 
risk for fatal PE, with the ultimate aim of identifying 
those patients who might benefit from more aggressive 
fibrinolytic therapy. Results of previous studies have 
shown that echocardiography might be a useful         
method to predict RVD and clinical outcome(4-7). As  
an alternative, blood tests, including measurement          
of plasma brain natriuretic peptides(28,29) or cardiac 
troponins T and I(30), have been proposed as prognostic 
indicators for benign vs. complicated courses. Ten 
Wolde et al(28) showed that the adjusted odds ratio of  
a brain natriuretic peptide level > 21.7 pmol/L for      
death related to PE was 14.1 (95% CI: 1.5, 131.1).
 One of the main limitations of the present 
study was its retrospective design. Furthermore, the 
number of deaths related to PE that were observed 
during the follow-up period was somewhat limited and, 
as a consequence, the confidence limits around the 
point estimates are wide. Nevertheless, these findings 
are in agreement with those of Wu et al(19), who 
suggested that the quantification of a clot at CT 
pulmonary angiography is an important predictor of 
patient death in the setting of PE. On the other hand, 
authors of another study with an even smaller number 
of PE-related deaths did not find a significant 
relationship between RVD or the extent of vascular 
obstruction of the pulmonary artery circulation and 
clinical outcome(18). Thus, a larger prospective study 
should be conducted to evaluate both the role of        

CTPA and echocardiography and cardiac biomarkers 
(i.e., troponins or brain natriuretic peptides) for 
assessment of prognosis. In addition, echocardiographic 
evaluations did not provide quantitative data regarding 
either cardiac chamber dimensions or assessment of 
cardiac wall motion, preventing any further analysis 
or comparisons with CT data of cardiac strain. Finally, 
ECG ungated CT scanning was probably not well-
suited for conducting cardiac chamber measurements 
because of the absence of a reference point for diastole 
in the cardiac cycle. Therefore, it is assumed that these 
axial images satisfactorily bisected both ventricles 
along their maximal diastolic dimensions.
 In conclusion, these results suggest that           
the RVD, RV/LV ratio and the pulmonary vascular 
obstruction index assessed by MDCT are potential 
useful tools for predicting mortality in acute PE at 
clinical presentation. In particular, both the absence of 
RVD as assessed by means of an RV/LV ratio of ≤ 1.0 
and an obstruction index of < 40% were predictive for 
a better outcome.
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การทาํนายการดาํเนนิของโรคในผูปวยโรคลิม่เลอืดอดุก้ันทีป่อดอยางเฉยีบพลนัโดยการประเมนิหัวใจหองลางขวาและดชันี
การอุดกั้นของหลอดเลือดแดงท่ีปอดโดยการตรวจดวยเคร่ืองเอกซเรยคอมพิวเตอร

นฤมล เชาวสุวรรณกิจ, ภัทรพงษ มกรเวส

วตัถปุระสงค: เพ่ือทาํนายอัตราการเสียชวีติในผูปวยโรคล่ิมเลือดอุดกัน้ทีป่อดอยางเฉียบพลันโดยการประเมินหวัใจหองลางขวาและ
ดัชนีการอุดกั้นของหลอดเลือดแดงที่ปอดโดยการตรวจดวยเครื่องเอกซเรยคอมพิวเตอร
วัสดุและวิธีการ: มีผูปวยที่ไดรับการวินิจฉัยวาเปนโรคลิ่มเลือดอุดกั้นที่ปอดอยางเฉียบพลัน โดยการตรวจดวยเครื่องเอกซเรย
คอมพิวเตอร 81 ราย ที่ไดเขาการศึกษา และไดรับการประเมินหัวใจหองลางขวา รูปรางของผนังหัวใจหองลาง และดัชนีการอุดกั้น
ของหลอดเลือดแดงที่ปอดโดยผูประเมิน 2 ราย ที่ไมทราบการดําเนินของโรค
ผลการศึกษา: ในระยะเวลา 3 เดอืน ทีต่ดิตามผูปวย มผีูปวย 20 ราย เสยีชวีติ (รอยละ 25) พบผูปวย 47 ราย ทีม่ภีาวะหวัใจหองลาง
ขวาลมเหลวโดยการประเมนิจากเครือ่งเอกซเรยคอมพวิเตอร การศกึษาพบวาอัตราสวนของความกวางของหวัใจหองลางขวาตอหวัใจ
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อยางมีนัยสําคัญ (p < 0.001, p = 0.04, p < 0.001 ตามลําดับ) โดยคุณคาการทํานายผลลบของอัตราสวนของความกวางของหัวใจ
หองลางขวาตอหวัใจหองลางซายทีม่คีานอยกวาหรือเทากบั 1.0 และดัชนีการอดุกัน้ของหลอดเลอืดแดงทีป่อดทีน่อยกวารอยละ 40 
เปนรอยละ 100 ทั้งคู
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