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ABSTRACT

Introduction: Many pathological condition and hypertension can be diagnosed by the measurement of the pulmonary 
artery. Our main objective was to measure the diameter of right pulmonary artery in normal chest radiographs. Meth-
ods: A cross-sectional study was performed in which, a total of 113 cases of chest radiographs were selected from July 
to October 2014, performed by qualified radiographer and reported by the radiologist.  Right pulmonary artery is mea-
sured in Computed Radiography (CR) computer console. Obtained data were analyzed using in SPSS software version 
20. Results: Among 113 cases, 52.2 % were male and 47.8 % were female. The mean diameter of the right pulmonary 
artery was found to be 11.96±2.04 mm, where in male, it was found to be 12.41 ± 2.0 mm and in female, it was found 
to be 11.46 ± 1.9 mm. The diameter of pulmonary artery was not correlated with height, weight, and BMI at 5% level 
of significance. Conclusion: This showed that female have narrower right pulmonary artery diameter than male. There 
was no significant relationship between pulmonary artery diameter and the height, weight and BMI. There was also no 
variation of measurement between male and female patients.
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Introduction

Despite the rapid development of imaging 
technologies in recent years, the chest radiograph 
remains the most frequently performed radiographic 
examination. To obtain all the available information 
a systematic approach is required. The chest 
radiograph with its low radiation dose and relatively 
low expense is an easily repeatable examination.1

The pulmonary artery is a more compliant vessel 
than the systemic arterial system, and is thus more 
sensitive to changes in pressure and volume.2 
A variety of pulmonary artery dimensions have 
been explored to see if there is any association 
with both the presence and severity of pulmonary 
hypertension, including the pulmonary artery 
diameter, the cross-sectional area, the ratio of the 
diameter to the bronchus, the ratio of the diameter 

to the pulmonary vein, the ratio of diameter to the 
aortic diameter, and multiple regression methods 
assessing dimension of the main and branching 
pulmonary arteries. Based on such observations, we 
have found radiologists formally reporting on the 
pulmonary artery size and suggesting the presence 
or absence of pulmonary hypertension, which often 
has led to changes in clinical behaviour without 
a clear justification otherwise. The factors that 
determine the size of a vessel depend on several 
physiologic variables and any underlying pathology. 
Fundamentally, it is the volume of blood within 
the pulmonary artery that relates to the size of the 
pulmonary artery.

methods
A cross-sectional study was designed to get 
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maximum output in short time. A total number 
of 113 General Health Checkup patients referred 
to Radiology Department of Tribhuvan University 
Teaching Hospital (TUTH) for chest radiographic 
examination as a part of routine screening were 
chosen from July to October 2014. These radiographs 
were performed in upright erect position by using 
Hitachi x-ray machine with capacity 150 kV and 
800 mA. The x-rays were performed with 70-110 
kVp and 10-50 mAs using Computed Radiography 
image receptor (AGFA Company) of standard speed. 
The size of image receptor was 14”x14” with use 
of the vertical stand. These x-rays were processed 
in AGFA CR 30 readers. Patients of age group range 
from 10-85 years in both sexes were included.  All 
radiographs were reported by the radiologist. For the 
data collection, a radiograph of chest PA view was 
taken. The radiographs of the patients presented at 
the department for radiographic assessment of the 
chest were reviewed and a proforma was made with 
the major expected measurements in chest x-rays 
and with observation methods, the findings were 
categorized and descriptive statistics were used to 
analyze the data.

Reported normal Chest radiograph of the patient 
who came for general health checkup was selected 
and diameter of the right pulmonary artery was 
measured. Measurement of the normal pulmonary 
artery can be done by following technique.

Techniques

a.	 Central ray perpendicular to plane of film 		
	 centred over mid chest 

b.	 Position: posteroanterior 

c.	 Target film distance: 6 feet 

Measurements

All films were obtained in deep inspiration. The 
right lower lung field was utilized; a horizontal line 
was drawn from the descending branch of the right 
pulmonary artery just below the right hilar shadow 
to the lateral chest wall. A perpendicular line was 
then drawn inferiorly from the midpoint of this 
line to meet a horizontal line drawn bisecting the 
distance from the upper line and the cardio-phrenic 

reflection. In this way, a central square-shaped area 
and the peripheral L-shaped area was obtained, and 
the diameter of the right descending artery was 
measured as it appeared below the right hilus. This 
measurement point was usually located between 
right 8th and 9th ribs posteriorly.

The quality of chest radiographs were evaluated 
under five criteria, viz., a) anatomical coverage 
(include entire lungs field from apex to dome 
of the diaphragm), b) arrested respiration (at 
least 6 anterior ribs above the right dome of the 
diaphragm), c) adequate penetration (slightly visible 
lower intervertebral disc below T9), d) no rotation 
(equidistant between the spine of the vertebra and 
sterno-clavicular joint), e) scapula out of lungs field 
(medial border of scapula out of lung) and all correct 
(met all mentioned above criteria). All the patients 
who came for the chest x-ray examination as a part of 
General Health Check-up (GHC) or routine screening 
and whose chest x-ray was reported normal by the 
radiologist. Patients below the age of 10 years, with 
previous cardiovascular disease, hypertensive and 
incompletely erect radiograph were excluded from 
the study. 

RESULTs

Evaluation of right pulmonary diameter of collected 
chest radiographs in the study showed different 
values based on height, weight, sex and BMI. Among 
113 data collected, 54 were female which constitutes 
47.8% and 59 (52.2%) were male. According to this 
data, observed and calculated, the minimum age 
was 14 and maximum age was 85 years old. The 
mean age was 42.98 years. Similarly, minimum 
height of the patient was 135.5 cm and maximum 
height was 183.4 cm with the mean height 159.336 
cm. Maximum weight of the patient was 88 kg 
whereas the minimum weight of the patient was 
40 kg with the mean weight of 59.69 kg. Minimum 
was 15.96 and maximum was 32.09 with the mean 
BMI of 23.4616. Right pulmonary artery diameter 
measured was 7.10 mm minimum and 19.40 mm 
maximum with the mean pulmonary diameter of 
11.9620 mm.
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Table 1: Past surgery in cases of incisional hernia
N Minimum Maximum Mean Std. Deviation

Age 113 14 85 42.98 14.098
Height (cm) 113 135.5 183.4 159.336 9.1748
Weight(Kg) 113 40 88 59.69 10.263
BMI 113 15.96 32.09 23.4616 3.20056
Diameter.PA(mm) 113 7.10 19.40 11.9620 2.04396

The mean pulmonary diameter in the male is found to be 12.41 mm whereas in the female it is found to be 
11.46. It showed that the female has small sized pulmonary diameter than male. The comparison between 
male and female pulmonary diameter is further expressed in Figure 1.

Fig 1:  Bar diagram showing a comparison between male and female right pulmonary diameter.

There were only two male patients below 21 years 
of age and the mean pulmonary diameter was 13.6 
mm. In age group (21 – 30), there were 10 male and 
11 female patients and mean pulmonary diameter 
was 12.44 mm and 12.40 mm respectively. In the 
age group (31 – 40) years, there were 14 male and 
16 female having diameters 11.78 mm and 11.55 
mm respectively. In the age group (41 – 50) years, 
there were 12 males and 13 females with mean 
pulmonary diameter 11.19 mm and 11.52 mm 
respectively. Similarly, there were 11 males and 10 
females in (51-60) age group and they have 13.35 
mm and 10.57 mm in diameter respectively. Again, 
there is 7 males and 2 females in (61-70) age group 
having pulmonary diameter 14.24 mm and 9.7 mm 
respectively. There was 2 male and 1 female in (71-

80) age group with pulmonary diameter 12.4 mm 
and 9.8 mm respectively. In (81-90) age group with 1 
male and 1 female, the pulmonary diameter is 12.6 
mm for male and 13.1 mm for female respectively. 
According to the statistical analysis, there was no 
correlation between BMI and pulmonary artery 
diameter as calculated value 0.609 > 0.05 at 5% 
level of significance. The height, as well as weight, 
was also not associated with pulmonary artery 
as the calculated value 0.931 > 0.05 and 0.677 > 
0.05 respectively at 5% level of significance. There 
was also no variation between mean diameter of 
pulmonary artery between male and female patients 
according to age group at 5% level of significance.
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Discussion:
According to Atlas of Roentgenographic 
Measurement9, Theodore E.Keats, Lee B. Lusted, 
the diameter of the pulmonary artery in inspiration 
in the male is 16 mm and in expiration is 15 mm. In 
the female, the diameter of the pulmonary artery in 
inspiration is 15mm and in expiration is 14mm.9 In 
this present study, mean diameter of the pulmonary 
artery in male was found to be 12.41 mm and of a 
female was found to be 11.46 mm in full inspiration. 
In a study of Pulmonary artery diameters measured 
by multidetector-row CT in healthy adults6, Bozlar, 
Ors, Deniz, Uzun, Gumus, Ugurel, Yazar, and Tayfun 
showed that in 126 subjects aged between 19 and 
46 years, having normal thoracic CTs (5-mm slice 
thickness) and normal pulmonary artery pressures 
(≤25 mmHg, determined by echocardiography), in 
which the diameters of the main, right, and left PAs 
were measured by using multidetector CT . They 
suggested that diameter of the main pulmonary 
artery and its main branches showed a normal 
distribution in subjects having normal pulmonary 
artery pressures. Based on the findings, the upper 
limits of the main, right, and left PA diameters are 
29.5 mm, 19.8 mm, and 22.1 mm, respectively, in 
healthy adults. They found that the mean diameter 
of the right pulmonary artery was 11.96 ± 2.04 mm. 
Numerous studies have investigated the correlation 
between CT measurements of the pulmonary 
artery and the presence and severity of pulmonary 
hypertension.2,8,14 Overall, the measurement of 
the main pulmonary artery size by using CT shows 
a moderate to strong correlation with pH (r ~ 0.4–
0.7). Further study is needed in the measurement 
of pulmonary artery diameter because it is directly 
related to many pathological conditions.

cONCLUSION

The diameter of the right pulmonary artery was 
found to be 11.96±2.04 mm, where the male had 
to mean right pulmonary artery diameter 12.41 
mm and female 11.46 mm. This showed that female 
have narrower right pulmonary artery diameter 
than male. There was no significant relationship 
between pulmonary artery diameter and the height, 
weight and BMI. There was also no variation of 
measurement between male and female patients.
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