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WQUszaA: faAnwidnumznmsdusans typical uay atypical chest radiographs Tugitaeday
l5Avon

Yaquardfnis: Anvuuuwssannlufitheinlsavandiumn 215 510 fdrdunsdnuilulssmeua
uAneaeuss laenumnteyaaniassaiiiourtln wasiinsulananmidvenlne Ssduwnd
2 viny

nan1sAnen: fUaetalsalendiuiu 215 18 Wumamediuou 133 s wemdasiuou 82

578 smear-negative TB 9117 147 518 (Souaz 68.4) Way smear-positive TB 99U 68 58 (508
ar 31.6) wuirinlsaveaiinnudiiusiu reticulonodular infiltration (Soae 35) Aiumia left
upper lobe (5988 33.5), right upper lobe (388/ay 32.5) wax left lower lobe (5o8a% 12.9)
ataiiifodafyneedn luvassdl HIV-related T8 shunudnianudaiugiy hilar adenophathy
(Sowaz 26.3), miliary infiltration (398ay 10.5) wag reticulonodular infiltration (5a88%21.0) 8n
iU usumisinuafinun@il upper lobe atailipdhAnvneaiin daungu smear-
positive TB sumuIdusAu consolidation (Fovaz 51.4) uax cavity (Seuay 33.8) a8l
odAgneana

a5U: dnwng typical radiographic finding lélun reticulonodular infiltration wagfisuwiia upper

lobe tunuanniigalutnlsavon Tuvmed hilar adenopathy tag miliary infittration wulu HIV-

related TB 41l typical uag atypical radiographic findings Wuild@utisusenaunisitadela

AdAgy: dnlsadon nwmidden - lsaend - WoTulsa



Abstract

Objective: To describe typical and atypical chest radiographic finding in pulmonary
tuberculosis.

Materials and Methods: Retrospective, descriptive, observation study of 215 patients with
TB in Naresuan University Hospital. Medical records were reviewed. The chest radiographs
were analyzed independently by two radiologists.

Results: The study group included 133 males and 82 females. There were 147 (68.4%)
smear-negative TB patients and 68 (31.6%) smear-positive TB patients. The significantly
radiographic finding was the presence of reticulonodular infiltration (35.0%).The more
frequency location on radiographs were left upper lobe (35.5%), right upper lobe (32.5%)
and left lower lobe (12.9%). Among the 17 patients of HIV-related TB, the significantly
radiographic findings were hilar adenophathy (26.3%), miliary infiltration (10.5%) and
reticulonodular infiltration (21.0%). The significantly location on radiographs were both
upper lobes. Among the 68 smear-positive TB patients were significantly associated with
consolidation (51.4%) and cavity (33.8%).

Conclusion: Typical radiographic findings, reticulonodular infiltration and upper lobe in
location are most commonly present in pulmonary tuberculosis. In HiV-related TB, hilar
adenopathy and miliary infiltration are present in pulmonary tuberculosis. Typical and

atypical radiographic findings can suggest a likely diagnosis.

Keywords: pulmonary tuberculosis - chest radiograph - HIV - AFB



finfinssuysenie
unAngan 1w ine
UVIANEBN1YIDINEY
o dl

a15UeL509
#5UnI5N
GREAVATEIRY
fesuedyanuaiuazadonlylumside
Ui

b
Wialsad
NaN15IY

Y o ‘
18391501
agluaydaiausuuz
USSUUNGY

Output Fildanlasenis

O |
GALVELE

10



GUEITTORERR

M5l 1 doyadauyanavesifieinilsaven

M5 2 HANIATINMIME acid-fast stain TugitlaeTalseven
39 3 dnwgmmuiaUnivesnmidvenludtan inlsavon
msefl 4 padniudussnmsedvenly HiV-related T8

M15797 5 Anudunusvesdnuasauiaunfinmisdvanluy smear-positive TB
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mw%’-ﬁﬂam'tugﬁ)’ﬂmi’m‘lmﬂamﬁﬁé’nwmzl.ﬁu reticulonodular infiltration
amisiuealudthetnilsaveniiiidnunziiu patchy consolidation
awdedvanlufihetoilsavenifidnuasiiu cavity

AwisdvealugUae Hiv-related TB fisignwaziu diffuse miliary infiltration

Aw§sdvaalugne Hiv-related TB fistdnwaizidu hilar adenopathy
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AFB

PACS

CD4+ T cell

HIV
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nualuasAgefildluniside

Ad

Tuberculosis

Acid Fast Bacilli

Picture Archiving and Communication System
Cluster of differentiation 4 T helper cell

Human Immunodeficiency Virus
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'mqﬂszmn'vian \WWaAnwdnwee typical chest radiograph uazanuwme atypical chest
radiograph Tudnlsaven
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WMQUszaeAses  eAnwanuarnwidusnvesiheinlsavenniinisindelondsuse

(HIV-related TB)

YDULUANISIVY

1 vas o a & i o v [y s
Q’UaUﬁiﬂ'iumwnwemaummamwa acid fast bacilli (AFB) Menapiganssminiodnsiv
o & . ) -y
la@vginelnIELTe Mycobacterium (sputum culture for Mycobacterium) $¥%2193U% 1

UNSIAN 2550 §19 30 LWWIBU W.A. 2556 NLSINEIUIAUNIINSIRIULTALS

vqui) duufighu vsensaunuanliAn (Conceptual Framework) 184015338
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msinwilsalugUae lnewwlunsambiannsanuiauvenedansa acid-fast stain 1o dnvisly

Ad = o v Vasr ar 1 1 ¥
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fUeildsunisnmaaumeiionite A lulsmenuaumiinendousens sewinedudl 1
uNTIAN 2550 f9 30 wwneu 2556 $1uau 244 518 wudh ftheiildtumsitedeindulsaalse
Yenfisnnuiaau 215 519 Huwewne 133 510 Gevas 61.9) WAnEe 82 518 (Souay 38.1) lnvil
91958WI 15 - 40 U 919 53 510 (Sewas 24.7) 8852w 41 - 60 U $1uau 77 519 (Gewas
35.8) wavengannndt 60 U S1uau 85 10 (Fawar 39.5) wullthofifinshindolondsaufes
17 518 ($awas 6.5) wasilffheiidlsausedaduuamnu S1um 7 518 Fevar 3.3) (msedl 1)

KANTSATINAUNEAIY acid-fast stain wuiritheTalsaendaulugdoeay 68.3 nsrvlinude
AFB lulauvs (smear-negative TB) fjUn3ouaz 32 asonuide AFB lulaume (smear-positive TB)
Tan¥ouaz 20 Wuille AFB 10-99 falu 100 2andes (AFB positive 1+) JoBaz 6.9 WuLda AFB 1-10
dalu 1 2andes (AFB positive 2+) uazsasas 4.6 wulde AFB 1nnn1 10 dlu 1 29ndes (AFB
positive 3+) (M54 2)

anvarmuAnUnfivesnmisdvealugiasinlsavan dausnwuiiiu reticulonodular
infiltration (gﬂi‘f’i 1) $1uau 123 579 (Feway 35), consolidation (gﬂ'ﬁ 2) 317U 62 518 (Fevaw
17.6), cavity (gﬂﬁ 3) 9147u 30 578 (Foway 8.5), pleural effusion 31U 26 58 Sovay 7.4,
atelectasis §1u2u 25 570 (39wag 7.1), nodular infiltration $9uau 18 598 (awas 5.1) Fednume

L o

reticulonodular infiltration (p<0.001) firuduusiuinlsavsnedniifoddynieada (p<0.05)
(M3597 3) FuwmiseuAaUniivesnmieivendausnawui upper lobe Inemufl left upper lobe
I 137 578 (Feaz 33.5), right upper lobe 91U 133 518 (508ay 32.5), left lower lobe

FU3U 53 578 (Sowazy 12.9), right middle lobe $1uau 43 578 ($oway 10.5) uag right lower



lobe $1uau 42 518 (Fovay 10.2) FannmsAnwinui dumis right upper lobe (p 0.009), left
upper lobe (p 0.001) uaz left lower lobe (p 0.010) Hiruduiusiuiulsavonstrditeddey
M&EBA (p< 0.05) (9157971 3)

fUaeTnilsaendiiinsindolondsaude (HIV-related T8) wuiilmfiaunfvesnmisdven
18U reticulonodular infiltration $9u2u 4 518 ($agas 21.0), miliary infiltration (g\Jﬁ 4) U 2
579 (598@g 10.5), consolidation $1uu 4 518 (5a8ay 21.0), atelectasis 99U 2 518 (Fouas
10.5), pleural effusion 317 2 518 (3988 10.5) Uaz hilar adenopathy (gﬂﬁ 5) 41u2u 5 518
($owar 26.3) Fadu right hilar adenopathy $91au 2 579, left hilar adenopathy 971U 1 598
wae bilateral hilar adenopathy 91121 2 518 Tﬂaé’ﬂmﬁ’fﬂmﬁﬁmsﬁmL%"amﬁﬁs'am’ha (HIV-
related TB) siAvduiusiudnuae reticulonodular infiltration (p 0.011), miliary infiltration (p

9 as

0.001) wa¥ hilar adenopathy (p 0.001) sghsifadfeynieadn (p < 0.05) (15797 4) Tneumia
maidnUnAvesnwiaduaawuTl left upper lobe S1uu 3 518 (Sopay 17.6), right upper lobe
119U 6 58 (5988 35.3), left lower lobe §112u 5 518 (3pwaz 29.4), right middle lobe $1u2u
1 519 (Bowuag 5.9) Was right lower lobe $1uau 5 518 ($otay 29.4) Fashummis right upper lobe
(p 0.043) uaz left upper lobe (p< 0.001) imnuduiusivindsalanetdfideddgymeada (p <
0.05)

fthetalsavanfingaanuide AFB lulsmy (smear-positive TB) wuiildnunzanufiaund
veanwsaduemdy nodular infiltration 991U 5 518 (58882 7.3), reticular infiltration 392U 1
518 (Souay 1.4), reticulonodular infiltration 37471 38 598 (Fouay 55.8), miliary infiltration

I 2 398 (Feuas 2.9), consolidation $1uu 35 518 (38@s 51.4), cavity 914 23 518 (5o

8y 33.8),



atelectasis 917U 11 518 (50882 16.1), bronchiectasis 31U 6 578 ($ouay 8.8), fibrosis §1U
4 519 (Fouae 5.8), pleural effusion $9u2u 4 518 (Sovas 5.8) uag hilar adenopathy $1uau 4
718 (30uay 5.8) Iny smear-positive T8 finuduiusiudnume consolidation (p<0.001), cavity

(p<0.001) Waz bronchiectasis (p 0.021) aeihivd1fyveadd (p < 0.05) (M55 5)



msAnwiinu anvauzanuiaunfiveanwid@vsadiulvaiwuilu infiltration (Sevay 43.6)
sasaaniiu consolidation ($evay 17.6) uag cavity (Sovaz 8.5) Sendruiunmsanwives Sant
Anna CC wazanz” Tuffihhedalsadiuau 850 s wudrdnumznmisdveniinuvesldud
infiltration (Fasay 53.5) sesawniiu cavity ($ovas 32.5) uay consolidation (fevay 27)

Wuigariunansiinuues Angthong W iagans” idnunmisdueavesithetailsaven
$1u 177 51 wunluithefalsaleniilifinsfinidelondsmie (non Hiv-related T8)
ANUEURUSHU reticular infiltration (3evag 66.2) agniifudrfyvneadn (p<0.001) luvauzitly
ftaudnilseifimsfinderendsaude (HIV-related TB) wusriiaaduiugiu miliary infiltration
(Fovay 34.2) agailiddymeada (p<0.001) TassafuranisAnuiifdnilveiny hilar
adenopathy (3apaz26.3) sevasniiu reticulonodular infiltration ($aay 21) wax
consolidation (e 21) luvaii miliary infiltration Wuleasesas 10.5 Fadnweuz hilar
adenophathy, miliary infiltration wa¥ reticulonodular infiltration siuiirnudsiugiusalsaven

o e

! =y &J 1 v [ ] L7 -
filn1sAnieatondsiudie (HIV-related TB) agsiitiud1Auni1eaia

o

Y 5 o ' 1 L2 A d"
wenanil Angthong W nazaAniy. dswuingihsinlsalenfinsaanuiie AFB luaums (smear-
positive TB) Huduusiiu reticular infiltration (p 0.006) ua cavity (p 0.002) ateiiloddny
aa o v L7 ch LN (7] o dlu 5
wadi Fendeiunanisfinuilinudngtheiulseveniinsranuide AFB lulaumsiiu (smear-

o e

positive TB) finudINUSAU cavity uay consolidation adrefhfadAtymeaiia (p<0.001)

P 6 vy [ o 1 L L7
INMsANIYeY Gutierrez J uagany lugtheiulsavandiuau 166 518 wuindlflaeYalsa

c‘ a [ ;3 o c" a L i
Voniiiinsinideiandsmdng (HIV-related TB) $712u 49 518 Fasiauduusiu hilar



adenopathy (p<0.001) wag infiltration (p<0.005) adniivisdAymadi adefunan1sAnwil
INmsfinyves Banafshed BM wavaniz” lugthesailsaanduau 196 910 Huffiae HIv-

related TB 9142U 47 518 (398a¢ 12) Way non HiV-related TB 377U 149 518 (Fasaz 76) wuin

L7 =

fthe HiV-related T8 sufidnwaiamufaun@du miliary infiltration, hilar adenopathy a

o

diffuse pulmonary involvement unne1fiugiag non HiV-related TB atiailfud dqymnsadin 39
AanafuNansAnwil
= 5 8 ] o o oy 5
INNsANYIve Kisembo HN wasamy luftheinilsaven S 214 518 anfisvianun

403 578 WUIHANEURUSHU reticulonodular infiltration Sesay 45 (p<0.001), nodules Sosas

e o

14 (p 0.008) Ua¥ cavity 3a8a¢18 (p 0.001) dgrafhiudAyNIERR (p<0.05) Tu’umzﬁc"{ﬂwﬁﬁms

a I P Y el v 1 Y 5
falalendsIune (HIV-related TB) M1ilA1 CDA+ T-cell count WosN3IMSavNU 50 1wad il

LY o e 1 L4

Audusiv hilar adenopathy (5avaz 30) (p 0.03) sailiddyn9adia drunquiiofien

1 u

CD4+ T-cell count agluta9 51-200 wad sxiinnuduiusiu consolidation ($8eaz 54) (p

v oy
o =

0.006) eefitivdinmeadid Sendnofutumanisinuni widesnlunsiinuadifiisnougie
fifmuerendsudheiiien 17 518 Fliannsauvnduiihonusziud Cod+ T-cell count 14
NMSANWIveN Yoon SN uasane” lufthesallsaveativiin 170 518 Asaawulde AF8 Tu
W@y (smear-positive TB) $1au 73 518 (feway 42.9) Fawudn smear-positive TB duwusiu
cavity Tunw3adUen (OR, 3.5, 95% CI, 1.54-7.95), Shungusnaumefidy purulent wie blood-

13
a aa

tinged (OR, 2.78, 95% CI , 1.25-6.26) WazUSurauauvzaans 4 dadanstiuly (OR, 4.96, 95% Cl,
1.98 - 12.37) sgniivfedfigveaia Gendredunisinuiiiinuin smear-positive T8
AIHANWUSAU cavity Uee consolidation aeWIEAAYNINEDN WINAULANENANTANYIT

¥ . g ¥ A s
nsnuLEe AFB luidume (smear-positive) iissdaras 32 allomauiinantadenies wu

= cJ [ v 1 a oo nf L 1 [ f,’ = :; U g o
Jsunlaunenansiesnii 4 dadans, uvigndnTaduuiany wie Lz



nslilaiuneud vlvnsaslivuide AFB Tuiduve (smear-negative)
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f‘ (4983811, ﬁwﬁnhwamgﬂ
na1alawasy typical chest radiograph i reticulonodular infiltration fighuwia Lp?:)@%'EJI 55
lobe 1fu fidautaelunisuszneumsitaduialsaven wilunsdifmsaslinude AFB Tuismy
(smear-negative) Tuwnei atypical chest radiograph léiin hilar adenopathy wag miliary
infiltration 1fu fidautrelunisitiadetalsaven luglasiidmsindeiendsause (HIV-related

T8) visilluswanmsAnuUSsuifisudnuazamisduenvesdtisinlsaUsaiitinsfndelondsan

g8 (HIV-related TB) Tusziu CDA+ T-cell count MmNy
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foyadauynana duau ($ovay) p-value’
LA 0.079
Lt 133 (61.9)
O 82 (38.1)
818 (V) 0.552
15-40 53 (24.7)
41-60 77 (35.8)
> 60 85 (39.5)
TsaUs29767
UMY 7(3.3) 0.956
1ond 14(6.5) 0.447

“one - way ANOVA



d T . oy U
A13190 2 HaNMITINAUNY acid-fast stain Tughedalsaven

NAN1SMS39 acid - fast stain 37U (Sovay)
AFB positive

5% 10 (4.6)

2+T 15 (6.9)

14 43 (20.0)
AFB negative’ 147 (68.3)

* > 10 AFB Tu 1 2naas
t 1-10 AFB lu 1 29ndes
+ 10-99 AFB 1 100 29ndas
§ liwu AFB Tu 100 29ndaq

AFB : acid fast bacilli



d L% ~ = L2 1y @
n13199 3 anvazmwiaunfivesnmisduealudiheiulsaven

anvaurmuRnUnfvesnmiiiven U (Sevay) p-value’
Radiographic findings
Infiltration
Reticulonodular 123 (35.0) 0.001
Reticular 5(1.4) 0.714
Nodular 18(5.10) 0.105
Fibronodular 3 (1.0) 0.522
Miliary 4(1.1) 0.459
Consolidation 62 (17.6) 0.189
Cavity 30 (8.5) Q111
Atelectasis B (1.1) 0.446
Bronchiectasis 9 (2.5) 0.851
Fibrosis 8(2.2) 0.291
Pleural effusion 26 (7.4) 0.794
Hilar adenopathy 16 (4.5) 0.129
Location
Right upper lobe 133 (32.5) 0.009
Right middle lobe 43 (10.5) 0.212
Right lower lobe 42 (10.5) 0.097
Left upper lobe 137 (33.5) 0.001
Left lower lobe 53 (12.9) 0.010

“one - way ANOVA



§ v @ Y [ @ o a & € v
M50 4 mmduiusvesnmisdvenludlasfalsafifinsfinielondsande (HV-related TB)

AuRaUnAvaINIMTdUen WU (Fowaz) p-value’
Infiltration
Reticulonodular 4(21.0) 0.011
Reticular 0 0.499
Nodular 0 0.229
Fibronodular
infiltration 0 0.635
Miliary 2(10.5) 0.001
Consolidation 4(21.0) 0.708
Cavity 0 0.104
Atelectasis 2(10.5) 0.924
Bronchiectasis 0 0.379
Fibrosis 0 0.433
Pleural effusion 2(10.5) 0.745
Hilar adenopathy 5(26.3) 0.001

“one-way ANOVA
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M3Nd 5 anuduiusvesinuareufiauninmisdvenlufihofinsanulde AFB luaume

(smear-positive TB)

anwzanuAauninmsidven du ($ovaz) p-value’
Infiltration
Reticulonodular 38 (55.5) 0614
Reticular 1(1.49) 0.537
Nodular 5 (73 0.993
Fibronodular 0 0.281
Miliary 2(2.9) 0.322
Consolidation 35 (51.4) <0.001
Cavity 23 (33.8) <0.001
Atelectasis 11 (16.1) 0.115
Bronchiectasis 6 (8.8) 0.021
Fibrosis 4 (5.8) 0.157
Pleural effusion 4 (5.8) 0.058
Hilar adenopathy 4 (5.8) 0.681

“one-way ANOVA



R UPRIGH

gﬂﬁ 1 amssivenlugiaeiailsavaanudl reticulonodular infiltration 7 left upper lobe



igUPRIGHT

gﬂﬁ 2 amdvenlugaeialsaeanuil patchy consolidations 7 both upper lobes



5U# 3 amsadenludihetalsaeanuil cavity # right upper lobe wae reticulonodular
infiltration 7 left upper lobe



g‘dﬁ 4 nwisdvenlution HV-related TB wuil diffuse miliary infiltrations fiveta 2 fu wasdl
consolidation 71 left lower lobe



UPRIGH

gﬂ'f"l 5 nwidvenlugUne HiV-related TB wudl bilateral hilar adenopathy wag consolidation 7
right lower lobe
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