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Introduction

Tube rculos is  is  a global h e alth  proble m . Curre ntly 22
h igh  burde n countrie s  account for ove r 80%  of w orlds
TB cas e s . Pak is tan is  rank e d 5th  am ong 22 h igh
burde n countrie s .1 More ove r Pak is tan h as  4th  h igh e s t
m ulti-drug re s is tant TB pre vale nce .  And Gilgit Baltis tan
is  a re gion w ith  h igh  TB pre vale nce .2

Tube rculos is  be ing a contagious  infe ction us ually
attack s  th e  lungs . It can als o s pre ad to oth e r parts
of th e  body and w ith  de te riorate d im m unity it can
dis s e m inate  h e m atoge ne ous ly. M iliary tube rculos is
is  a fatal form  of TB th at re s ults  from  m as s ive  lym ph o-
h e m atoge ne ous  dis s e m ination of caus ative  age nt;
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OBJECTIVE: To s tudy th e  H igh  Re s olution Com pute d Tom ograph y (H RCT) fe ature s  of pulm onary tube rculos is
(TB) in th e  population of Gilgit Baltis tan (GB). STUDY DESIGN: De s criptive  cas e  s e rie s  s tudy. PLACE AND
DURATION OF STUDY: Th e  s tudy w as  conducte d at Radiology de partm e nt, CMH  Gilgit from  1s t Octobe r, 2017
to 30th  Se pte m be r 2018. MATERIALS &  METH ODS: 30 patie nts  w ith  age s  be tw e e n 18-80 ye ars , w ith  clinically
and radiograph ically diagnos e d pulm onary tube rculos is  w e re  furth e r e valuate d us ing H RCT lung, afte r inform e d
cons e nt. RESULTS: Total 30 patie nts  unde rw e nt H RCT lung s canning. Ce ntrilobular nodule s  (n=21), tre e - in-
bud opacitie s  (n=17) and cons olidation (n=12) w e re  th e  m os t fre q ue nt findings  of active  tube rculos is . M iliary
nodule s  w e re  de te cte d in 8 patie nts , (n=8). Ground glas s  opacitie s  (n=6), th ick  w alle d cavitie s  (n=5), e m pye m a
(n=3), ple ural e ffus ion (n=3) and Re ve rs e  h alo s ign (n=1) w e re  als o fe ature s  s ugge s ting active  tube rculos is .
Fe ature s  s ignifying inactive  tube rculos is  on H RCT w e re  fibros is  (n=5), bronch ovas cular/arch ite ctural dis tortion
(n=5), traction bronch ie ctas is  (n=4) and calcifie d nodule s  (n=5). 5 out of 30 patie nts  pre s e nte d w ith  H RCT fe ature s
of both  active  and inactive  pulm onary tube rculos is . CONCLUSION: Pulm onary tube rculos is  m anife s ts  its e lf in
a varie ty of patte rns  on H RCT in th e  population of GB. Se condly, m iliary tube rculos is  is  on ris e  in th is  re gion.
Th is  is  an alarm ing s ituation and calls  for s e rious  m e as ure s  to be  tak e n by com pe te nt auth oritie s .  Studie s  s h ould
be  carrie d out to e valuate  th e  pre vale nce  and caus e  of ris e  of m iliary tube rculos is  in GB.
Ke y W ords : H RCT, Pulm onary Tube rculos is , M iliary Tube rculos is
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Mycobacte rium  tube rculos is .3 GB de clare d as  a re gion
w ith  h igh  TB pre vale nce  and h aving lim ite d re s ource s
m ay s uffe r from  tube rculos is  of various  organs  as
w e ll as  from  th e  fatal dis s e m inate d M iliary TB.
Multiple  s tudie s  h ave  be e n carrie d out to as s e s s  th e
pre vale nce  of tube rculos is  in Pak is tan. More ove r vari-
ous  clinical, radiological and path ological diagnos tic
fe ature s  of TB are  als o fre q ue ntly s tudie d. H ow e ve r,
to our k now le dge  no s uch  s tudy to as s e s s  th e  H RCT
fe ature s  of pulm onary tube rculos is  h as  be e n conduc-
te d in th e  re gion of GB. GB be ing a m os t difficult
te rrain w ith  h ars h  w e ath e r conditions  is  de prive d of
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m any h e alth  care  facilitie s  alth ough  s om e  NGOs  are
re ligious ly putting in th e ir e fforts . Ye t th is  re gion
re q uire s  s pe cial atte ntion of h e alth  care  s e ctors  as
w e ll as  re s e arch  w ork e rs .
Rationale  of th is  s tudy is  to e valuate  H RCT m ani-
fe s tations  of pulm onary tube rculos is  and follow  th e
tre nd of th is  dis e as e  in th e  population of GB, in orde r
to s ugge s t any furth e r ne ce s s ary m e as ure s .
Th e  s tudy is  conducte d us ing a re liable  diagnos tic
tool, H RCT as  H RCT lung is  cons ide re d a h igh ly
value d m odality in th e  diagnos is  of pulm onary TB. It
is  a pow e rful and re liable  tool in tube rculos is  diagnos is
w h e n oth e r m e ans  of diagnos ing TB (e .g., culture ,
BAL) fail, are  not available  or tim e  cons um ing.4,15

in th e  s tudy:
�  Age d m ore  th an 18 ye ars .
�  Strong clinical s us picion for tube rculos is .
�  Ch e s t radiograph  pos itive  for pulm onary dis e as e .

EXCLUSION CRITERIA:
�  Re fus al to give  cons e nt.
�  Pre gnant patie nts .
�  H is tory of oth e r ch e s t dis e as e s .
Bacte riological e vide nce  of tube rculos is  in s putum
s m e ar/culture  w as  not tak e n unde r cons ide ration as
m any patie nts  fulfilling above  m e ntione d crite ria
re ve ale d ne gative  s putum  s m e ar for acid fas t bacilli.
Th e  re as ons  can be  m ultifactorial and are  be yond
th e  s cope  of th is  s tudy.

Mate rial and M e th od

Th is  pros pe ctive  de s criptive  cas e  s e rie s  w as
conducte d at Radiology de partm e nt of CMH  Gilgit,
ove r a pe riod of one  ye ar, from  1s t Octobe r, 2017 to
30th  Se pte m be r, 2018. Prior approval from  e th ical
re vie w  board w as  obtaine d. Patie nts  w ith  s trong
clinical s us picion for pulm onary tube rculos is  w e re
re fe rre d to our de partm e nt from  m e dicine  de partm e nt
for ch e s t radiograph . Patie nts  w ith  ch e s t radiograph s
pos itive  for pulm onary dis e as e  w e re  th e n s ubje cte d
to H RCT lung afte r cons ulting w ith  tre ating ph ys ician.
Inform e d cons e nt w as  tak e n from  e ve ry patie nt be fore
pe rform ing H RCT.
H igh  re s olution com pute d tom ograph y w as  pe rform e d
on H itach i Supria 16 s lice  CT Scanne r. Se ctions  of
1 m m  th ick ne s s  w e re  obtaine d at 10 m m  inte rvals ,
from  th e  lung apice s  to th e  bas e s , us ing a 35 cm
FOV, 512 x 512 re cons truction m atrix, 130 k V, 150
m A, and 1.5 s e cond s canning tim e . All im age s  w e re
obtaine d at s us pe nde d e nd ins piration. I.V contras t
w as  not give n. Im age s  w e re  re cons tructe d us ing a
h igh  s pacial fre q ue ncy algorith m . For lung w indow s ,
le ve l/w idth  w as  -600 H U/1500 H U and for m e dias tinal
w indow s  th e  le ve l/w idth  w as  40/300 H U.
H RCT w e re  e valuate d for th e  pre s e nce , s iz e , pre do-
m inance  and dis tribution of nodule s , cavitie s , cons oli-
dation, ground glas s  opacity, e m pye m a and ple ural
e ffus ion.

INCLUSION CRITERIA:
Patie nt fulfilling all four follow ing crite ria w e re  include d

Re s ults

A total of 30 patie nts  w e re  e nrolle d in th e  s tudy. Of
th e s e  60%  (n=18) w e re  m ale s  and 40%  (n=12) w e re
fe m ale s . Age  range d from  18 to 80 ye ars , m e an ±SD
w as  calculate d as  50.3 ± 20.2 ye ars .
H RCT de te cte d fe ature s  s ignifying active  TB as  w e ll
as  inactive  TB. In cas e s  of active  TB, ce ntrilobular
nodule s  (n=21 or 70% ), tre e -in-bud opacitie s  (n=17
or 57% ) and cons olidation (n=12 or 40% ) w e re  th e
m os t fre q ue nt findings . M iliary nodule s  w e re  de te cte d
in (n=8 or 27% ). Ground glas s  opacitie s  (n=6 or 20% ),
th ick  w alle d cavitie s  (n=5 or 17% ), e m pye m a (n=3 or
10% ), ple ural e ffus ion (n=3 or 10% ) and Re ve rs e
h alo s ign (n=1or 3% ) w e re  als o fe ature s  s ugge s ting
active  tube rculos is . (Fig. 1, 2 and 3).
Fe ature s  s ignifying inactive  tube rculos is  on H RCT
w e re  fibros is  (n=5 or 17% ), bronch ovas cular/ arch i-
te ctural dis tortion (n=5 or 17% ), calcifie d nodule s
(n=5 or 17% ) and traction bronch ie ctas is  (n=4 or
13% ). Th e s e  fe ature s  are  tabulate d in (Tab. 1).
Fe ature s  of active  tube rculos is  coe xis ting w ith  inactive
TB w h e re  ide ntifie d in 5 cas e s , (n=5 or 17% ).

Dis cus s ion

Pulm onary tube rculos is  is  one  of th e  ch alle nging
infe ctious  dis e as e s  in Pak is tan. In addition to oth e r
re m ote  re gions  of Pak is tan th e  cas e s  of tube rculos is



Figure  1: H RCT Ch e s t, lung w indow , axial s e ction at th e  le ve l of
s ubcarina re ve als  tw o cavitating le s ions  w ith  th ick  w alls  and

s urrounding alve olar infiltrate s  in s upe rior s e gm e nt of low e r lobe
of le ft lung. As s ociate d ple ural and fis s ural th ick e ning als o

appre ciate d. Fe w  tre e -in-bud  opacitie s  are  de m ons trate d in
s upe rior s e gm e nt of low e r lobe  of righ t lung as  w e ll.
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Figure  2: H RCT Ch e s t, lung w indow , axial s e ction at th e  le ve l of
cardiac ve ntricle s  de m ons trate s  m ultiple  tre e -in-bud opacitie s  and
ce ntrilobular nodule s  pre dom inantly confine d to s upe rior s e gm e nt

of low e r lobe  of le ft lung.

Figure  3: H RCT Ch e s t, lung w indow , axial s e ction at th e  le ve l of
carina s h ow s  bilate ral uppe r and low e r lobe s  of lungs  im pre gnate d
w ith  num e rous  tiny dis cre te  nodule s  in random  dis tribution i.e .
along fis s ure s , ple ural s urface s , bronch ovas cular bundle s  and

ce ntrilobular re gions , s ugge s ting m iliary tube rculos is .

Table  1: H RCT Fe ature s  of Pulm onary Tube rculos is

HRCT Findings

Centrilobular nodules

Tree-in-bud nodules

Consolidation

Miliary nodules

Ground glass haze

Cavity

Empyema

Pleural effusion

Reverse halo sign

Fibrosis

Architectural distortion

Calcified nodules

bronchiectasis

Frequency n=30* Percentages (%)

21

17

12

8

6

5

3

3

1

5

5

5

4

70

57

40

27

20

17

10

10

3

17

17

17

13

*Th e  total is  m ore  th an 30 as  m ore  th an one  H RCT fe ature s  w e re
pre s e nt in a patie nt

HRCT Findings Drusty et al
n=22

Hatipoglu et al
n=32

Present study
n=30

Centrilobular nodules

Tree-in-bud nodules

Consolidation

Cavity

Miliary Nodules

16 (72%)

17 (77%)

15 (68%)

9 (41%)

    -

29 (91%)

23 (71%)

14 (44%)

16 (50%)

1 (3%)

21 (70%)

17 (57%)

12 (40%)

5 (17%)

8 (27%)

Table  2: Com paris on of H RCT Findings  w ith  Pre vious  Studie s

are  on ris e  in Gilgit Baltis tan. Particularly Dare l,
Tange e r, Ch ilas , Ch am ogarh , Gh anch e  and parts  of
As tore  valle y are  th e  m os t vulne rable  are as .5

Pulm onary tube rculos is  is  a h igh ly contagious  infe c-
tious  dis e as e  and re q uire s  clinical, radiological as
w e ll as  bacte riological diagnos is  be fore  a w e ll targe te d
tre atm e nt is  im ple m e nte d.
Alth ough  ch e s t radiograph  is  th e  m os t cos t e ffe ctive
and firs t line  radiological inve s tigation in th e  diagnos is
of pulm onary tube rculos is , H RCT h as  a h igh e r s e n-
s itivity and s pe cificity in th is  re s pe ct. Activity of dis e as e
cannot be  prope rly as s e s s e d by ch e s t radiograph y.
A norm al ch e s t radiograph  h as  a h igh  ne gative
pre dictive  value  for th e  pre s e nce  of active  TB. H RCT
is  h e lpful in de te cting indicators  of active  dis e as e  not
s e e n on ch e s t x ray.6 H RCT provide s  trus t to tre ating
doctors  and radiologis ts  in diffe re ntiating th e  oth e r
dis e as e s  th at produce  s im ilar appe arance s  w ith out
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us ing invas ive  m e th ods . In vie w  of de lay in re ports
of s putum  culture  H RCT h as  vital role  in prim ary
diagnos is  of tube rculos is  and e m pirical th e rapy can
be  s tarte d.7,15

Tube rculous  le s ions  m ay m anife s t in various  form s
on H RCT. Irre s pe ctive  of prim ary or pos t prim ary TB,
diffe re nt patte rns  of active  dis e as e  re cogniz e d in th e
population of GB, in th is  s tudy are , i. Ce ntrilobular
nodule s , ii. Tre e -in-bud opacitie s ,  iii. Cavity, iv. Ground
glas s  opacitie s , v. Cons olidation, vi. GGO s urrounde d
by cons olidation (re ve rs e  h alo s ign), vii. Random
m iliary nodule s , viii. Em pye m a and ix. Ple ural e ffus ion.
Ch ronic inactive  tube rculos is  re pre s e nte d as  i. Fibro-
s is , ii. Arch ite ctural / bronch ovas cular dis tortion, iii.
Calcifie d granulom a, iv.  Traction bronch ie ctas is .
Drus ty K e t al m e ntione d in th e ir s tudy th at Ill-de fine d
nodule s , cons olidation and tre e - in-bud appe arance
w e re  th e  be s t indicators  of active  dis e as e . Com bination
of indicators  w as  found to im prove  th e  pre dictive
value .6

Kyung Soo e t al re porte d  in th e ir s tudy th at H RCT
findings  in active  dis e as e  are  patch y cons olidation
on one  s ide  or both  s ide s , th ick  or th in w all cavity,
airs pace  nodule s , ce ntrilobular branch ing s tructure s
and tre e - in-bud appe arance , m iliary patte rn, ple ural
e ffus ion, e m pye m a and bronch ople ural fis tula, and
lym ph  node s  pre s e nt in h ilar / m e dias tinal re gion.8

H RCT findings  in patie nts  w ith  inactive  TB are
de range d bronch ovas cular s tructure s , bronch ie ctas is ,
e m ph ys e m a, and fibrotic bands  s ugge s tive  of pas t
infe ction.8

H atipoglu ON e t al re porte d ce ntrilobular nodule s ,
tre e  in bud opacitie s , m acronodule s , cavity, cons oli-
dation, ground glas s  opacity, m iliary nodule s , bron-
ch ie ctas is , inte rlobular s e ptal th ick e ning, ple ural
e ffus ion and h ilar/m e dias tinal lym ph ade nopath y as
fe ature s  of dis e as e  activity.9  Th e y re porte d fibros is ,
bronch ovas cular dis tortion, pare nch ym al calcification,
bronch ie ctas is , e m ph ys e m a, ple ural th ick e ning and
calcifie d m e dias tinal lym ph  node s  as  fe ature s  of
inactive  tube rculos is .9

Com paring th e s e  s tudie s , s h ow n in (Tab. 2), our s tudy
re ve als  a m ore  varie d pre s e ntation of tube rculous
le s ions  on H RCT. H ow e ve r th e  s tudy of H atipoglu
ON s h ow s  m uch  s im ilarity of le s ions  in active  and
inactive  form s  of dis e as e , alth ough  th e  fre q ue ncie s
vary.
Ne ve rth e le s s  our s tudy h as  s h ow n th at re ve rs e  h alo

s ign, a ring of cons olidation s urrounding an are a of
ground glas s  opacity, is  als o a fe ature  of active
tube rculos is . Eds on M e t al m e ntione d in th e ir s tudy
th at K im  e t al re garde d re ve rs e  h alo s ign s pe cific for
COP, s ubs e q ue ntly various  auth ors  h ave  re porte d
th e  pre s e nce  of th is  s ign in a w ide  s pe ctrum  of infe c-
tious  and non infe ctious  dis e as e .8 Th e  s tudy re porte d
th at th e  pre s e nce  of nodular re ve rs e  h alo s ign is
h igh ly s ugge s tive  of granulom atous  dis e as e , e s pe cially
tube rculos is , rath e r th an COP and it s h ould be  inclu-
de d am ong th e  H RCT findings  th at are  s ugge s tive
of active  tube rculos is .10

More ove r our s tudy s h ow s  a h igh  num be r of patie nts ,
8/30 (27% ) w ith  innum e rable  random ly dis tribute d
m iliary nodule s  th rough out both  lungs , s ugge s tive  of
m iliary tube rculos is  (Fig. 3) w h ich  is  a pote ntially
le th al dis e as e  if not diagnos e d and tre ate d e arly. Th is
is  in contrary to findings  of Drus ty e t al and H atipoglu
e t al. Drus ty e t al s h ow s  non cas e  of m iliary TB
w h e re as  H atipoglu s h ow s  a s ingle  cas e  i.e ., 3% .
Such  a h igh  num be r of m iliary tube rculos is  in th e
re gion of GB is  alarm ing. Diagnos ing m iliary TB can
be  a ch alle nge  th at can pe rple x e ve n th e  m os t
e xpe rie nce d clinicians . Clinical m anife s tations  are
nons pe cific, typical ch e s t radiograph  findings  m ay
not be  e vide nt till late  in th e  dis e as e , h igh  re s olution
com pute d tom ograph y (H RCT) s h ow s  random ly
dis tribute d m iliary nodule s  and is  re lative ly m ore
s e ns itive .11,12 Th is  re ve als  th at diagnos ing m iliary TB
is  anoth e r dile m m a.13 Many patie nts  s uffe ring from
h e m atoge ne ous ly dis s e m inate d m iliary tube rculos is
us ually pre s e nt late , w h e n tre ating it be com e s  a
ch alle nge .14 K e e ping in vie w  th e s e  facts  e arly
diagnos is  of TB is  ne ce s s ary for e ffe ctive  tre atm e nt
and le ads  to a re duce d onw ard trans m is s ion of s uch
a h igh ly contagious  infe ctious  dis e as e .16 Th is  jus tifie s
th e  role  of H RCT lung in e arly and confide nt diagnos is
of pulm onary and m iliary tube rculos is .
Ch alle nge s  face d in th e  re gion of Gilgit Baltis tan
ne ce s s itate  bold and dras tic m e as ure s  to be  tak e n
by th e  auth oritie s  conce rne d.

Conclus ion

Pulm onary tube rculos is  m anife s ts  its e lf in a varie ty
of patte rns  on H RCT in th e  population of GB. Se condly,
m iliary tube rculos is  is  on ris e  in th is  re gion. Th is  is
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an alarm ing s ituation and calls  for s e rious  m e as ure s
to be  tak e n by com pe te nt auth oritie s .  Studie s  s h ould
be  carrie d out to e valuate  th e  pre vale nce  and caus e
of ris e  of m iliary tube rculos is  in GB.

Conflict of Inte re s t: Th is  s tudy h as  no conflict of
inte re s t to de clare  by any auth or.
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