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BACKGROUND: Th e  de finition of ILD (inte rs titial lung dis e as e ) is  diffus e  pare nch ym al lung involve m e nt due  to
various  e tiologie s . ILD cons titute s  15%  of lung dis e as e s . Th e  firs t s te p in diagnos is  is  h is tory, ph ys ical e xam  and
focus  on inform ation about w ork  e xpos ure , e nvironm e nt, m e dications  and h is tory of s ym ptom s  re late d to collage n
vas cular dis e as e s . Ope n lung biops y or vide o-as s is te d th oracos copic biops y is  pe rform e d w h e n clinical inform ation
and H RCT are  not diagnos tic. Th e  purpos e  of th is  s tudy w as  to e valuate  radio-path ologic corre lation in inte rs titial
lung dis e as e s  including s arcoidos is . MATERIALS AND METHODS: Th is  w as  a cros s -s e ctional obs e rvational s tudy
w ith  ch art re vie w  of patie nts  w ith  ILD atte nding our ce nte r s ince  H RCT h as  be e n us e d h e re  (s ince  19 9 9 ). H RCT of
all patie nts  w ith  ILD w h o h ad ope n lung biops y w as  re vie w e d by radiologis t in th re e  s te ps . Firs t w as  th e  clinico-
radiologic re port at th e  tim e  of diagnos is . Se cond, afte r re vie w ing patie nt h is tory,  im portant clinical and paraclinical
inform ation (pe rtine nt pos itive s ), H RCT w as  re vie w e d by s ingle  radiologis t w h o w as  blinde d to th e  initial re adings .
Th ird path ology of th e  patie nt w as  re vie w e d, giving th re e  diagnos e s  w h ich  w e re  com pare d w ith  e ach  oth e r. Pre dicte d
diagnos e s  include d UIP/IPF, NSIP, H P, BOOP patte rn, and s arcoidos is . De m ograph ic inform ation w as  als o obtaine d.
RESULTS: In ne ar 70% , clinicoradiologic diagnos is  confe rre d w ith  path ologic diagnos is  and in th e  re m aining 30% ,
ope n lung biops y did not h e lp w ith  s pe cific diagnos is . DISCUSSION: In our s e rie s  of 15 patie nts , it s e e m s  th at OLB
h ad s m all place  in re ach ing final diagnos is  in ILD patie nts .
Key words: Lung Dis e as e s , Inte rs titial; Radiology; Path ology; As s ociation

ABSTRACT

Subm itte d 6 M ay 2013, Acce pte d 7 Se pte m be r 2013

us e . In ILD, path ologic finding is  a re s ult of diffus e
pare nch ym al injury, inflam m ation and re pair. It is
th e  m e th od of injury, acuity, s e ve rity and duration
th at form  th e  final path ologic findings . Many patie nts
can be  m anage d bas e d on clinical and radiologic
patte rns  of dis e as e  and path ology m ay not b e
ne e de d.  Patie nts  m ay pre s e nt w ith  acute , s ubacute
or ch ronic dis e as e . In th e  acute  condition, it is
im portant to cons ide r infe ctions  and th e  im m une
s tatus  of th e  patie nt. Ne xt is  s ubacute  (w e e k s  to
s e ve ral m onth s ) lik e  h ype rs e ns itivity pne um onitis .
Finally, ch ronic (m any m onth s  to ye ars ) s uch  as
rh e um atic dis e as e s . Be caus e  of lim itation of clinical

Introduction

Th e  de finition of inte rs titial lung dis e as e  (ILD) is
diffus e  involve m e nt of lung pare nch ym a due  to
various  e tiologie s . ILD cons titute s  15%  of pulm onary
dis e as e s . H undre d and fifty illne s s e s  e xis t w ith
pos s ibility of lung involve m e nt unde r th e  te rm  ILD.
Som e  dis e as e s  w e re  ILD can be  found include  idio-
path ic pulm onary fibros is  (IPF), s arcoidos is  and
collage n vas cular dis e as e s .1-5

Th e  path ology in inte rs titial lung dis e as e  is  ofte n
inflam m atory and th e re  is  ne e d for clinical and
radiologic findings  to re ach  a diagnos is  th at is  of
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inform ation, radiology can be  h e lpful. H RCT als o
provide s  gros s  path ology inform ation. M ajor
radiologic findings  are : 1) ground glas s  opacity and
cons olidation (incre as e d atte nuation) s uch  as  s e e n
in e de m a and infe ctions ; 2) re ticulation and
dis tortion of pare nch ym a (fibros is ) s uch  as  s e e n
in Us ual Inte rs titial Pne um onia; 3) nodule s  s uch
as  s e e n in carcinom as  and s arcom as ; 4) m os aic
patte rns  and cys ts  s uch  as  in s m all-airw ays  dis e as e
w ith  cons trictive  bronch iolitis .  Radiology h e lps  w ith
inte rpre tation of lung biops y.  M ain h is topath ologic
patte rns  are  acute  injury (e .g. infe ction, drug
re action), fibros is  (e .g. pne um oconios is ), ce llular
infiltrate s  (e .g. h ype rs e ns itivity pne um onitis ),
airs pace  filling (e .g. pulm onary e de m a, acute
bronch opne um onia), nodule s  (e .g. ne oplas m s ) and
m inim al ch ange s  (e .g. pulm onary e de m a, s ubtle
inte rs titial infiltrate , pulm onary e m boli). Mos t ILD
cas e s  are  give n a de s criptive  diagnos is  w ith  a lis t
of diffe re ntial diagnos e s . H is topath ology als o
provide s  u s e ful inform ation re garding e tiology,
activity, age , re ve rs ibility and prognos is  of an ILD.
Som e tim e s , w e  can h ave  ove rlying path ologie s .6

ILD’s  h ave  be e n divide d into 4 m ajor groups : k now n
e tiology (m e dications , collage n vas cular dis e as e ,
e tc.), w ith  unk now n e tiology, granulom atos is  (lik e
s arcoidos is ) and oth e r form s  (s uch  as  LAM, lym -
ph angiolyom yom atos is , and H is tiocytos is  X).  Inte r-
s titial lung dis e as e  due  to unk now n e tiology its e lf
is  groupe d into 7 conditions : Us ual Inte rs titial Pne u-
m onia, De s q uam ative  Inte rs titial Pne um onia, Acute
IP, Nons pe cific IP, Re s piratory bronch iolitis  ILD,
Cryptoge nic O rganiz ing Pne um onia and Lym ph o-
cytic IP.7

Th e  radiologic ch aracte ris tics  of UIP are  re ticular
opacitie s  in th e  bas e s  and pe riph e ral are as  of th e
lung w ith  h one ycom bing and traction bronch ie ctas is .
In NSIP, ground glas s  opacitie s  are  found at th e
bas e s  and are  m ore  pronounce d th an re ticulo-
nodular opacitie s  and in advance d dis e as e , traction
bronch ie ctas is  is  s e e n. In RB-ILD and DIP, ce ntrilo-
bular nodule s  and ground glas s  opacitie s  are  found.
In LIP, ground glas s  opacitie s  and cys tic le s ions
can be  found. In AIP, diffus e  involve m e nt and ground
glas s  opacitie s  are  found and us ually e nd in fibros is .
At th e  e nd, diagnos is  of ILD is  by h is tology, but
th i s  h i s tology can h ave  its  ow n radiologic
appe arance .8

Th e  purpos e  of th is  s tudy w as  a radio-path ologic
corre lation in inte rs titial lung dis e as e s  including
s arcoidos is . Re s e arch e rs  of our s tudy, planne d to
radiologically e valuate  cas e s  of ILD at Mas ih  Dane -
s h vari H os pital and com pare  re s ults  w ith  path ologic
and final clinicopath ologic diagnos is . Th e  latte r m ay
s h e d ligh t into ne w  inform ation re garding radiologic
diagnos is  of DILD (Diffus e  Inte rs titial Lung Dis e as e )
w h e n H RCT is  us e d.

Materials and Methods

Th is  w as  a cros s -s e ctional obs e rvational s tudy w ith
ch art re vie w  of patie nts  w ith  ILD atte nding our
ce nte r s ince  H RCT h as  be e n us e d h e re  (s ince
19 9 9 -2012). H RCT of all patie nts  w ith  ILD w h o h ad
ope n lung biops y w as  re vie w e d by radiologis t in
th re e  s te ps . Firs t w as  th e  clinico-radiologic re port
at tim e  of diagnos is . Th e  radiologis t w h o re ad th e
H RCT for re m ainde r of th is  s tudy w as  blinde d to
th e  firs t re port. Se cond, by re vie w ing patie nt h is tory,
im portant clinical and paraclinical inform ation
(pe rtine nt pos itive s ), H RCT w as  re vie w e d by s ingle
radiologis t. Th ird path ology of th e  patie nt w as
re vie w e d, giving th re e  diagnos e s  w h ich  w e re  com -
pare d w ith  e ach  oth e r. In th e  las t colum n of th e
re s ults  table , final diagnos is  w h ich  w as  re ach e d by
clinician at tim e  of diagnos is  is  re corde d. Pre dicte d
diagnos e s  include d UIP/IPF, NSIP, H P, OP patte rn,
and s arcoidos is . De m ograph ic inform ation w as  als o
obtaine d and re porte d as  dis tribution.
All ILD patie nts  bas e d on com pute r data bas e  w e re
include d w h o w e re  in one  of th e  follow ing groups :
pre cis e  diagnos is  s uch  as  NSIP, H P and DIP,
ove rlap diagnos is  s uch  as  NSIP/UIP and H P/NSIP,
patte rns  s uch  as  OP and NSIP patte rn, h ad ch arac-
te ris tics  of ILD w ith  CXR and CT in th e  ch art.
Patie nts  w e re  e valuate d for inform ation including
m e dication, rh e um atologic dis e as e s , s k in and joint
findings , m ucos al findings , for collage n vas cular
dis e as e s  and s e rologie s  w e re  include d bas e d on
clinical findings  s uch  as  ACE, RF, ANA, C-ANCA,
PANCA. Patie nts  w e re  e xclude d if th e y h ad diag-
nos is  of ILD be fore  com ing to th is  ce nte r, h ad im -
m une  com prom is e  s tatus , w e re  h e m odynam ically
uns table  and did not h ave  path ology s pe cim e n.
All patie nts  h ad H RCT w ith out contras t. CT w as



No
Age
and

Gender

Clinico-Radilogic
Diagnosis

1 42 Ye ar
old

Fe m ale

Radiologic
Diagnosis

Pathologic
Diagnosis

Final
Diagnosis

IPF/UIP
H e art Failure

Fibrotic NSIP / UIP H one y com b as s o-
ciate d w ith  ch ronic
granulom atous  in-

flam ation

H one y com bing/UIP
H e art Failure

2 H P / BOOP NSIP / H P H P / BOOP H P50 ye ar
old

Fe m ale
3 Fibrotic NSIP UIP UIP Fibrotic NSIP / UIP45 ye ar

old
Fe m ale

4 UIP / Fibrotic NSIP Sarcoidos is UIP Fibrotic NSIP / UIP30 ye ar
old Male

5 H P / s arcoidos is Ch ronic TB/pulm o-
nary fibros is

Inte rs titial fibros is
and inflam m ation

Ch ronic H P / ch ronic
s arcoidos is

81 ye ar
old Male

6 Ch ronic s arcoidos is Ch ronic
granulom atos is

Pulm onary ve no-
occlus ive  dis e as e

Ch ronic s arcoidos is23 ye ar
old

Fe m ale
7 NSIP NSIP NSIP NSIP30 ye ar

old Male

8 NSIP UIP NSIP NSIP41 ye ar
old Male

9 BOOP / pe riph e ral
fibrotic ch ange s

BOOP ILD w ith  m ark e d
inte rs titial fibros is /

unclas s ifie d

BOOP / pe riph e ral
fibros is  nons pe cific

63 ye ar
old Male

10 Ch ronic e os inoph olic
pne um onia / BOOP

Labular m ultiple
s catte re d s ubple ural

ch ange s

Ch ronic e os inoph ilic
pne um onia

Mild ch ronic
e os inoph ilic

pne um onia / BOOP

33 ye ar
old

Fe m ale

11 ILD ILD ILD ILD70 ye ar
old

Fe m ale
12 Early NSIP Bilate ral s ym m e tric

ground glas s  opacity
w ith  m ild incre as e d
re ticulation in RLL

and LLL

Cons trictive  bron-
ch iolotis  oblite rans

Early NSIP45 ye ar
old Male

13 BOOP BOOP BOOP BOOP66 ye ar
old

Fe m ale
14 Ch ronic s arcoidos is Ch ronic s arcoidos is Ch ronic H P Ch ronic s arcoidos is25 ye ar

old Male
15 ILD / H P NSIP / H P Sugge s tive  H P H P53 ye ar

old Male

Table 1: Clinical, radiologic, path ologic and final diagnos is  of
patie nts .
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pe rform e d u s ing s piral CT s canne r (Som atom :
Em otion, Sie m e ns ). Im aging param e te rs  w e re  110
KVp, 120 m As , s lice  th ick ne s s  and collim ation w e re
1m m . Im aging w as  from  lung apice s  to bas e s .
Im age s  w e re  vie w e d in s tandard lung w indow s
s e ttings  (-600 H U, 1500H U).
Th e  s tudy w as  pe rfom e d via ch art re vie w  and
patie nt pe rs onal inform ation w as  h e ld confide nt.
Study w as  approve d by h os pital e th ics  com m itte e .

Cas e s  w e re  th e re  w as  agre e m e nt be tw e e n radiology
and path ology include d UIP, H P, NSIP and BO O P.
Cas e s  w e re  th e  radiology and path ology dis agre e d
include d s arcoidos is  ins te ad of UIP, s arcoidos is
ins te ad of ch ronic H P and UIP ins te ad of NSIP.

Discussion

O ve rall, in our obs e rvations , th e  patie nts  form e d
tw o groups . In ne ar 70% , clinicoradiologic diagnos is
confe rre d w ith  path ologic diagnos is  and in th e
re m aining 30% , ope n lung biops y did not h e lp w ith
s pe cific diagnos is .
For th e  patie nt w h o h as  pre vious ly be e n h e alth y
and atte nds  th e  clinic w ith  ch ronic dys pne a and
diffu s e  ground glas s  opacity in radiology, m os t
com m on diffe re ntial diagnos is  cons ide re d include
H P, DIP, RBILD, NSIP, s arcoidos is , OP patte rn and
finally UIP/IPF. Alth ough  rare r conditions  s uch  as
PAP, bronch oalve olar carcinom a and/or lym ph om a
can als o be  cons ide re d. H is tory of s m ok ing is  s pe ci-
fically and alm os t e xclus ive ly s e e n in patie nts  w ith
DIP and RB-ILD.9 ,10

Undoubte dly, com ple te  clinical e valuation h as  a
k e y place  in th e  diagnos is  of th is  group of patie nts
w ith  unk now n caus e . Th e y include  e valuation of
patie nt h is tory, ch ie f com plaint, involve m e nt of oth e r
organs , de taile d e valuation of drug h is tory including
OTC (ove r th e  counte r) m e dications  and naturopa-
th ic m e dications  and finally th e  patie nt’s  m e dical,
s ocial, fam ilial, and w ork  h is tory for e valuation of
e nvironm e ntal factors  is  ve ry im portant in re ach ing
a diagnos is . Care ful ph ys ical e xam  h as  a s ignificant
place  in narrow ing dow n th e  broad diffe re ntial
diagnos is .
O th e r th an clinical findings , H RCT w ith  s e ns itivity
of m ore  th an 9 0%  can be  h e lpful in diagnos e s  th at
are  probable  w ith  focus  on h is tory and clinical
findings . H RCT can s h ow  patte rn of m ixe d con-
ditions  s uch  as  e m ph ys e m a and ILD and is  a good
tool for s h ow ing oth e r abnorm al findings  in th e
h ilum , ple ura and m e dias tinum . H RCT can e ve n
s h ow  th e  diffe re nt s tage s  of inflam m ation s uch  as
granulom atous  ch ange s , fibros is , advance d pare n-
ch ym al de s truction s uch  as  h one y com bing. It is
im portant th at ope n lung biops y is  utiliz e d w h e n
afte r s uitable  w ork  up, for w h ich  th e re  is  no cle ar

Results

Clinical, radiologic, path ologic and final diagnos e s
are  s um m ariz e d in (Tab. 1).
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and s atis fying de finition, diagnos is  is  not re ach e d.
In th e s e  15 patie nts  th at w e re  dis cus s e d, in no
cas e s  h as  tis s ue  biops y ch ange d clinico-radiologic
diagnos is  and h as  als o not be e n able  to ch ange
prognos is  or care  of th e  patie nts  bas e d on h is tologic
findings . In an ove rall vie w  of tis s ue  diagnos e s ,
s ignificant corre lation e xis ts  be tw e e n tis s ue  diag-
nos is  and clinico-radiologic diagnos is , s uch  th at it
is  s pe cifically cons is te nt w ith  th e  radiologic findings
in th e  patie nt.
It s e e m s  th at in ce rtain s pe cific patie nts  w h e re
h is tologic diagnos is  appe ars  ne ce s s ary,  pe rform ing
TBLB w ith  h igh  diagnos tic yie ld m igh t be  h e lpful
s uch  as  finding a granulom atous  le s ion in s arcoi-
dos is  or finding cance rous  ce lls  for alve olar carci-
nom a. As  a re s ult, tis s ue  biops y in th e  form  of OLB
as  a final diagnos is  prior to irre ve rs ible  ch ange s
and fibros is  m ay be  able  to h e lp w ith  tre atm e nt and
outcom e  of s om e  patie nts  but in m os t cas e s  s uch
as  s e e n in th e s e  s e rie s  of patie nts , tis s ue  biops y
re s ults  h ave  th e  s am e  diagnos tic and clinicopath o-
logic and H RCT findings  as s ociate d w ith  it. It s e e m s
th at afte r th e  dis cove ry of H RCT, th e  ph ras e  “th e
inte rval be tw e e n dis cove ry of th e  le s ion and biops y
m us t be  re duce d” be com e s  le s s  pronounce d. It is
true  th at w h e n th e  ILD dis e as e  is  in it’s  prim ary
s tage s  and radiologic findings  are  m inim al, pe rfor-
m ing pulm onary ph ys iologic te s ts  s uch  as  th e  DLCO
w ill s h ow  th e  s e ve rity of illne s s  ve ry w e ll. It s h ould
not b e  forgotte n th at in ge ne ral for re ach ing a
de finitive  diagnos is  for s om e  form s  of ILD s uch  as
H P and e os inoph ilic pne um onia, one  can utiliz e
m ore  im portant diagnos tic indice s  oth e r th an tis s ue
diagnos is  and th at for e lde r patie nts  or th os e  w ith
e xte ns ive  h one ycom bing, OLB can be  dange rous
w ith out a re s ulting th e rape utic s tandpoint. As  a
re s ult, e ve n in conditions  s uch  as  th e  pre s e nce  of
a m as s  in th e  s e tting of ILD or pos s ib ility of oppor-
tunis tic infe ctions  in patie nts  w ith  im m une  de ficie ncy,
biops y via fibe roptic bronch os copy (TBLB) or CT
gu ide d b iops y can in m os t s ituations  provide
valuable  diagnos tic clue s . Subs e q ue ntly, it can be
s ugge s te d th at in m ore  th an 9 0%  of patie nts  w ith
IPF/UIP w ith out tis s ue  biops y, diagnos tic clue s  are
available . In th e  re m aining cas e s  als o clinical e va-
luation and patie nt h is tory, pulm onary ph ys iologic
te s ting and H RCT alongs ide  w ith  BAL, and TBLB
tis s ue  s am pling can h e lp re ach  corre ct diagnos is

and O LB h as  acq uire d a le s s  pronounce d place
com pare d to th e  pas t.11-15
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