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Fig.1 Schemata of pulmonary tuberculosis lesions: airspace consolidation (A), cavitation (B), and centrilobular opacities (C)".
A, In air space consolidation, alveolar air is replaced by fluid and the necrotic material drains through the airway. B, Cavitation
occurs when the caseous necrotic material liquefies and is extruded through the connecting airway. The cavity therefore essentially
connects to a relatively large airway. C, Centrilobular opacities reflect peribronchiolar intralobular nodules, which are localized
around bronchioles. Note that the distance from the affected area to the central airway is longer in the case of centrilobular opacities
than in that of air space consolidation and cavitation.



Education for TB and NTB Diseases/J. Fujita

Pulmonary
tuberculosis

¥ Hilar and
mediastinal

' .
Pleuritis A‘ ',' » lymphadenitis,
1 'l' ,/ Bronchial
4

perforation

Enlargement
of the primary focus

571

<¢===x [ntraluminal

< ===+ Lymphogeneous
== Hematogeneous
=== Direct invasion

Miliary tuberculosis
(early)

. Primary complex

Tuberculous
lymphadenitis

Fig.2 The clinical course of pulmonary tuberculosis??
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Fig.3 Tuberculosis observed in bats®

Hypothesis for explaining the upper lung-field predominance
in secondary tuberculosis. In bats, tuberculosis in the lung
is observed in the lower lung-fields as well as the lower part
of both kidneys. The authors have suggested that the host's
position strongly affects the distribution of tuberculosis.
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Fig.4 Radiological findings of caseous pneumonia caused by pulmonary tuberculosis

Plain chest X-ray (A) and chest computed tomography (B) shows consolidation in the right upper lobe. Air
bronchograms are also observed (B). It is very difficult to distinguish caseous pneumonia caused by
Mpycobacterium tuberculosis from lobar bacterial pneumonia.
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Fig.5 Comparison of sizes of acinar lesions (A) and centrilobular lesions (B)
The size of acinar lesions is about 1.5-2 mm (“tree-in-bud” appearance), and the size of

centrilobular lesions is about 5 mm.
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Fig. 6 Radiological findings of the typical secondary
pulmonary tuberculosis

Chest computed tomography shows cavitary lesions in
both upper lobes. Multiple small nodular shadows
(these correspond to acinar nodules) around cavities
are also observed.

Fig.7 Cavity formation by pulmonary tuberculosis (A) and its peribronchial spread (B)

Cavity formation in the apical portion of the left upper lobe is demonstrated (A). Small acinar nodules
(mixture of tree-in-bud lesions and centrilobular lesions) caused by peribronchial spread are observed in
both lower lung fields (B).
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Fig.8 Presence or absence of genes in mycobacterial strains”
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Although M.tuberculosis and other mycobacteria share many antigens in common, this is particularly true of the closely
related species within the tuberculosis complex such as M.tuberculosis, M.bovis, and the derived BCG vaccine strains.
These strains share several so-called tuberculosis complex specific genes, which distinguish them from environmental
mycobacteria. Deleted regions in the genome of BCG that fall within tuberculosis-complex-specific genes are thus of
particular interest as they encode antigens that can potentially discriminate patients with tuberculosis both from donors
sensitised by non-tuberculous mycobacteria or vaccinated by BCG.
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Fig.9 Epidemiology of NTM lung disease (N=114)®
NTM lung disease cases, defined according to the American
Thoracic Society criteria, were extracted from NTM detected
cases. Others category includes: Mycobacterium kansasii (0.9
%), M.scrofulaceum (0.9%), M.szulgai (0.9%), M.terrae (0.9
%), and M.xenopi (0.9%).
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Fig. 10 Mycobacterium intracellulare pulmonary disease associated with pneumoconiosis (example

case of fibrocavitary disease)®

Chest X-ray (A) shows large cavities in both upper lung fields and upper lung field predominance. Chest
computed tomography (B) also shows large cavities of both upper lung fields.

Fig. 11 Nodular/bronchiectatic disease caused by
Mpycobacterium avium-intracellulare complex

In chest computed tomography (A, B), bronchiectasis
(A, B) and small nodular shadows (A) are recognized
in addition to volume reduction of the right middle
. lobe.
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Most consolidation or ground-glass opacity on the chest computed tomography (CT) indicates histologically exudative
reaction. Monocyte-lineage cells infiltrated into alveoli containing the rod-shaped bacteria as well as the amorphous bacterial
antigens, and were possibly phagocytized and processed antigens. Cavitary lesion on CT image indicates cavernous reaction.
Histologically, caseous granuloma is shown, but most of mycobacterial antigens are seen in the epithelioid cells or multi-
nucleated cells on the margin of the cavitary wall. Most nodules on CT image indicate proliferative reaction with or without
central caseous necrosis. Histologically, mycobacterial antigens are rarely observed in the proliferative granuloma.
Phagocytized mycobacterial antigens might be observed in the cytoplasm of multi-nucleated giant cells.
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Review Article

EDUCATION FOR TUBERCULOSIS AND NON-TUBERCULOUS
MYCOBACTERIAL DISEASES

— Comparison between Lung Tuberculosis and Non-Tuberculous Mycobacterial Lung Diseases —

Jiro FUJITA

Abstract The diagnosis of an acid-fast bacterial infection
should be performed comprehensively, using medical history,
physical findings, microbiological examination, and radio-
logical findings. However, the final diagnosis of mycobac-
terial diseases is traditionally based on a microbiological
examination or pathological finding, but radiological findings
can assist this. In recent years, a pathologic-radiologic cor-
relation has been established through the detailed analysis
of chest high-resolution CT (HRCT); specifically, the radio-
logical findings of pulmonary tuberculosis patients compared
with their pathological findings. Now, it is possible to estimate
pathological findings from HRCT images. In other words, the
radiological findings of pulmonary tuberculosis contain fun-
damentals of chest radiological diagnosis. Potentially, under-
standing the radiological findings of pulmonary tuberculosis
will, in turn, deepen the entire understanding of chest imag-
ing diagnoses. Indeed, to learn more about mycobacterial
lung diseases, we should first understand the clinical features
of the non-tuberculous mycobacteria often experienced in
general clinical practice. Then, the clinical experiences of
the National Hospital Organization will be useful to examine

pulmonary tuberculosis cases, intensively. By strengthening
the National Hospital Organization Hospitals' function as
training hospitals, our knowledge of tuberculosis and other

mycobacterial lung diseases will deepen.

Key words : Pulomanry tuberculosis, Non-tuberculous my-
cobacteria, Education, Radiological findings, Differential
diagnosis

Department of Infectious, Respiratory, and Digestive Medi-
cine, Control and Prevention of Infectious Diseases, Graduate
School of Medicine, University of the Ryukyus; University
of the Ryukyus Hospital

Correspondence to: Jiro Fujita, Department of Infectious,
Respiratory, and Digestive Medicine, Control and Prevention
of Infectious Diseases, Graduate School of Medicine,
University of the Ryukyus, 207 Uehara, Nishihara-cho,
Nakagami-gun, Okinawa 903—0215 Japan.

(E-mail: fujita@med.u-ryukyu.ac.jp)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




