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CT assessment of main pulmonary artery 
diameter

Sinem Karazincir, Ali Balcı, Ergün Seyfeli, Sebahat Akoğlu, Cenk Babayiğit, Ferit Akgül, 
Fatih Yalçın, Ertuğrul Eğilmez

R ight cardiac catheterization is considered to be a gold standard for 
measuring pulmonary artery pressure (PAP). However, this is an 
invasive procedure and carries a risk of mortality and morbidity 

(1, 2). Therefore, researchers have carried out several studies seeking a 
reliable and reproducible diagnostic imaging method for the assessment 
of the pulmonary artery diameter in order to predict the PAP. 

Some investigators have found reasonable correlations with pulmonary 
arterial size and PAP in studies with chest radiography (3–5). In addition, 
it has been reported that measurement of the pulmonary artery size by 
chest radiography is poorly reliable as a method for the examination of 
pulmonary artery diameter. Several factors contribute to the problem: su-
perposition of the mediastinal and hilar structures; concurrent parenchy-
mal diseases; architectural distortion; and magnification differences (6). 

After the introduction of helical CT, several studies have been per-
formed to measure the pulmonary artery diameter, and have shown that 
the increase in the main pulmonary artery diameter (MPAD) is a reliable 
indicator of pulmonary hypertension (PH) (5–11). However, there are 
only a few studies with small series that measure the MPAD in normal 
individuals by CT to determine the normal range of the pulmonary ar-
tery diameter (8, 9, 12). To the best of our knowledge, only Edwards et 
al. measured the MPAD by CT in a large series of patients (7). 

The purpose of this study was to determine the normal range of the 
pulmonary artery diameter by CT in persons with normal PAP, and then 
to evaluate the relationship of the diameter with age, gender, and body 
surface area (BSA). 

Materials and methods 
Patient selection 

Between October 2005 and June 2007, among patients who previ-
ously had undergone contrast enhanced thorax CT scan for a number 
of reasons, 112 patients (47 females, 65 males) without any pulmonary 
pathology were chosen to be included in the study. All patients had a 
normal mean PAP ≤ 25 mm Hg, based upon an echocardiogram. 

The following patients were excluded from the study: those with a 
cardiac or pulmonary disease that can increase PAP or flow; a mediasti-
nal pathology; a history of thoracic radiotherapy or surgery; a high PAP 
which was determined by echocardiogram; or those for whom a suitable 
echocardiographic image was not available. The study was approved by 
the ethics committee of our institution and informed consent was ob-
tained from each subject. 

Radiological evaluation 
A helical CT scan of the chest was performed using a Shimadzu SCT 

7800 TC (Kyoto, Japan) scanner with 10 mm thick sections, 1.5:1 pitch, 
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PURPOSE
The purpose of this study was to determine the nor-
mal range of the main pulmonary artery diameter 
(MPAD) by computed tomography (CT) in persons 
with normal pulmonary artery pressure, and then to 
evaluate the relationship of the diameter with age, 
gender, and body surface area (BSA).

MATERIALS AND METHODS
Between October 2005 and June 2007, among pa-
tients who had previously undergone a contrast-en-
hanced thorax CT scan, 112 persons (47 females, 65 
males) without pulmonary pathology were selected 
for the study. All patients had  normal mean pulmo-
nary artery pressure. The widest diameter perpen-
dicular to the long axis of the main pulmonary artery 
was measured at the pulmonary artery bifurcation 
level. The outer limits of the contrast were used to 
determine vessel diameter. 

RESULTS
Pulmonary artery diameters showed a homogeneous 
distribution; the CT-determined mean pulmonary ar-
tery diameter was 26.6 ± 2.9 mm. The mean MPAD 
in males was 27 ± 2.8 mm, and 25.9 ± 3.0 mm in 
females. This difference was considered to be statisti-
cally significant (P = 0.048). There was a significant 
relationship between the MAPD and age and BSA (P 
= 0.043, P < 0.001).

CONCLUSION
The present study demonstrated that in individuals 
with normal pulmonary artery pressure, the upper 
limit of the MPAD is 32.6 mm and that MPAD is well-
correlated with BSA.
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120 kV, 130 mA, and 1 s rotation time. 
Using an 18-gauge syringe, 100 cc non-
ionic contrast medium (iohexol: Om-
nipaque 300, Nycomed Ingenor, Paris, 
France; iopromid: Ultravist 300, Berlex 
Laboratories, Wayne, New Jersey, USA) 
was administered manually into the an-
tecubital vein. 

CT images were interpreted inde-
pendently by 2 observers on a work 
station. The scans were viewed on 
mediastinal windows (WW 350 HU, 
WL 50HU). Each observer performed 
3 measurements. The average of 6 
measurements was accepted as the 
mean pulmonary artery diameter. An 
electronic cursor was used to measure 
the widest diameter perpendicular to 
the long axis of the main pulmonary 
artery at the pulmonary artery bifurca-
tion level. The outer limits of the con-
trast were used to determine the vessel 
diameter (Fig. 1). 

Echocardiography 
Echocardiographic examinations 

were performed within 2 to 5 days af-
ter the CT scans. In all subjects, 2-di-
mensional, M-mode pulsed, and color 
flow Doppler echocardiography exami-
nations (Vivid 7 pro, GE, Horten, Nor-
way, 2–4 MHz phased array transducer) 
were performed by the same examiner. 
Patients were requested to rest for 5 
min before the measurements and to 
breathe slowly during the procedure. 
In the parasternal short-axis position, 
the pulmonary valve was imaged first, 
pulmonary flow was determined by 
color Doppler, and then a pulmonary 
flow trace was recorded. Mean PAP was 
calculated as follows:

mPAP = 79 – (0.45 x AcT) 

where AcT (acceleration time) of the pul-
monary flow trace is the time interval 
between the beginning of the flow and 
its peak velocity (13). A mean PAP >25 
mm Hg was accepted as the PH (14). 

Statistical analysis 
The variation between intra- and 

inter-observer measurements was ana-
lyzed by the Bonferoni test. The rela-
tionship between pulmonary artery 
diameter and age, height, weight, and 
BSA was evaluated by linear regression 
analysis. BSA was calculated according 
to DuBois Formula:

BSA(m2) = 
0.007184 x height(cm)0.725 x weight(kg)0.425

and the independent t test was used to 
compare the mean BSA and pulmonary 
artery diameters between gender sub-
groups. P < 0.05 was accepted as statis-
tically significant. 

Results 
The patients were between 18 and 78 

years of age (mean, 46.3 ± 13.6 years). 
Their height, weight, and body surface 
area ranges were 147 to 190 cm (mean, 
167.9 ± 9.5 cm); 52 to 116 kg (mean, 
77.54 ± 14.4 kg); and 1.49 to 2.38 m2 
(mean 1.87 ± 0.20 m2), respectively. 

The calculated MPADs had a homo-
geneous distribution, and a homoge-

neous distribution was also found in 
female and male gender subgroups. 
The Bonferoni test showed no signifi-
cant difference between intra- and in-
ter-observer measurements within 98% 
full stop after interval. Mean MPAD 
was 26.6 ± 2.9 mm (19.5–32.6 mm). 
There was a statistically significant re-
lationship between pulmonary artery 
diameter and age (P = 0.043), height (P 
= 0.019), weight (P < 0.001) and BSA 
(P < 0.001). The relationship between 
pulmonary artery diameter and BSA is 
shown in Fig. 2. 

The mean MPAD was 27.0 ± 2.8 mm 
in males and 25.9 ± 3.0 mm in females. 

Figure 1. Axial CT image of main pulmonary artery and measurement point. 

Figure 2. The relationship of main pulmonary artery diameter (mm) and body surface area 
(BSA) (m2). 
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This difference was considered to be 
statistically significant (P = 0.048). The 
mean BSA was 1.95 m2 in males and 
1.75 m2  in females. The difference 
among these values was also statisti-
cally significant (P < 0.001). 

Discussion 
One of the largest series that evalu-

ated the MPAD in normal subjects us-
ing CT was the study of Edwards et al., 
which included 100 normal individu-
als and 12 patients with PH. This study 
was performed without using an intra-
venous contrast medium and the mean 
MPAD was 27.2 ± 0.6 mm (7). Kuriya-
ma et al. and Gunthaner et al. reported 
the mean MPAD as 24.2 ± 2.2 mm and 
28 ± 0.3 mm, respectively (8, 12). Tan 
et al. measured the mean MPAD as 27 
± 2 mm using catheterization to meas-
ure PAP (9). In the present study, mean 
MPAD was 26.6 ± 2.9 mm, in agree-
ment with the results of the previous 
studies. 

When the MPAD was >33.2 mm, Ed-
wards et al. obtained 58% sensitivity 
and 95% specificity for the detection 
of PH with CT (7). Tan and co-workers 
found that predicting PH with CT had 
a sensitivity of  87% and specificity of 
89% when MPAD was ≥29 mm (9). Ac-
cording to Kuriyama et al., an MPAD > 
28.6 mm measures PH with a sensitivity 
of 69% and a specificity of 100%. In that 
study, the  authors concluded that the 
measurement of MPAD by using CT is a 
specific non-invasive method for meas-
uring PH. Right and left pulmonary 
artery diameters were also measured; 
however, the results of those measure-
ments showed a poor correlation with 
PH (8). In their study, Haimovici et al. 
showed that main and left pulmonary 
artery diameters correlated well with 
mean PAP measured with right-sided 
heart catheterization. According to 
those authors, at diameters ≤21 mm, a 
mean PAP was normal, and if  ≥35 mm, 
mean PAP was high, both with a 95% 
certainty (6). In the present study, our 
patients were without pulmonary pa-

thology and we found the upper limit 
of the MPAD to be 32.6 mm. 

In the literature, the relationship be-
tween age and MPAD has been contro-
versial (7, 8, 10, 15). Some investigators 
found a correlation between age and 
pulmonary artery diameter, but others 
did not. In our study, we found a statis-
tically significant relationship between 
pulmonary artery diameter and age. 

According to Edward et al., the 
MPAD in males was larger than in fe-
males; that finding was attributed to 
the tendency of  male subjects to have 
larger overall dimensions than female 
patients (7). In the study of Kuriyama 
et al., no significant difference was 
found between the pulmonary artery 
diameters of males and females (8). In 
the present study, the MPAD in males 
was found to be larger than in females. 
Although this difference is statistically 
significant, a difference of only 1.09 
mm is probably of little clinical impor-
tance; this difference is thought be a 
result of the higher BSA in males. 

Ng et al. evaluated the relationship 
between MPAD and BSA; they showed 
that the MPAD was influenced by BSA 
(10). In our study, we found a positive 
linear correlation between MPAD and 
BSA. 

In conclusion, the present study 
demonstrated that in individuals with 
normal PAP, calculated MPAD had a 
homogeneous distribution. According 
to the present study, the upper limit 
of the MPAD is 32.6 mm and MPAD is 
well correlated with BSA. 

References 
 1. van Erkel AR, van Rossum AB, Bloem JL, 

Kievit J, Pattynama PM. Spiral CT angiog-
raphy for suspected pulmonary embolism:
cost-effectiveness analysis. Radiology 1996; 
201:29–36. 

 2. Stein PD, Athanasoulis C, Alavi A, et al. 
Complications and validity of pulmonary 
angiography in acute pulmonary embo-
lism. Circulation 1992; 85:462–468. 

 3. Kanemoto N, Furuya H, Etoh T, Sasamoto 
H, Matsuyama S. Chest roentgenograms in 
primary pulmonary hypertension.Chest 
1979; 76:45–49. 

 4. Matthay RA, Schwarz MI, Ellis JH Jr, et al. 
Pulmonary artery hypertension in chronic 
obstructive pulmonary disease:determina-
tion by chest radiography. Invest Radiol 
1981; 16:95–100. 

 5. Schmidt HC, Kauczor HU, Schild HH, et al. 
Pulmonary hypertension in patients with 
chronic pulmonary tromboembolism:
chest radiograph and CT evaluation before 
and after surgery. Eur Radiol 1996; 6:817–
825. 

 6. Haimovici JB, Trotman-Dickenson B, 
Halpern EF, et al. Relationship between 
pulmonary artery diameter at computed 
tomography and pulmonary artery pres-
sures at right-sided heart catheterization. 
Massachusetts General Hospital Lung 
Transplantation Program. Acad Radiol 
1997; 4:327–334. 

 7. Edwards PD, Bull RK, Coulden R. CT meas-
urement of main pulmonary artery dia-
mater. Br J Radiol 1998; 71:1018–1020. 

 8. Kuriyama K, Gamsu G, Stern RG, Cann CE, 
Herfkens RJ, Brundage BH. CT-determined 
pulmonary artery diameters in predicting 
pulmonary hypertension. Invest Radiol 
1984; 19:16–22. 

 9. Tan RT, Kuzo R, Goodman LR, et al. 
Utility of CT scan evaluation predicting 
pulmonary hypertension in patients with 
parenchymal lung disease. Chest 1998; 
113:1250–1256. 

 10. Ng CS, Wells AU, Padley SP. A CT sign 
of chronic pulmonary arterial hyperten-
sion: the ratio of main pulmonary ar-
tery to aortic diameter. J Thorac Imaging 
1999;14:270–278. 

 11. Heinrich M, Uder M, Tscholl D, Grgic A, 
Kramann B, Schafers HJ. CT scan findings 
in chronic thromboembolic pulmonary 
hypertension: predictors of hemodynamic 
improvement after pulmonary throm-
boendarterectomy. Chest 2005; 127:1606–
1613. 

 12. Guthaner DF, Wexler L, Harell C. CT de-
mostration of cardiac structures. AJR Am J 
Roentgenol 1979; 133:75–81. 

 13. Dabestani A, Mahan G , Gardin JM, et al. 
Evaluation of pulmonary artery pressure 
and resistance by pulsed Doppler echocar-
diography. Am J Cardiol 1987; 59:662–
668. 

 14. Runo JR, Loyd JE. Primary pulmonary hy-
pertension. Lancet 2003; 361:1533–1544. 

 15.  Moore NR, Scott JP, Flower CD, 
Higenbottam TW. The relationship be-
tween pulmonary artery pressure and 
pulmonary artery diameter in pulmonary 
hypertension. Clin Radiol 1988; 39:486–
489. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


