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adiation pneumonitis (RP) is a well known complication of thoracic
irradiation.1-5 Systemic steroids have been widely used for the man-
agement of this complication.1-3 However, the adverse effects of sys-

temic corticosteroids, particularly in growing children are considerable.
Inhaled steroids are being increasingly used in a variety of pulmonary dis-
eases in children. These drugs may particularly be useful for the manage-
ment of RP because these patients usually receive multiagent cytotoxic
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AABBSS  TTRRAACCTT  Radiation pneumonitis and subsequent pulmonary fibrosis are among the serious com-
plications of thoracic irradiation and can have severe implications on patients' quality of life. Sys-
temic corticosteroids are commonly used agents to treat radiation pneumonitis. However, the
potential adverse effects of systemic corticosteroids, particularly in growing children, are consid-
erable. An infant with lung metastatic Ewing sarcoma developed severe radiation pneumonitis fol-
lowing chemoradiotherapy. Systemic prednisolone was started first. However, due to the prolonged
need for corticosteroid therapy, inhaled budesonide was administered with reduced systemic cor-
ticosteroid dose in an attempt to avoid the adverse effects of systemic corticosteroid treatment.  The
treatment was then continued exclusively with budesonide with a good clinical response.  To our
knowledge, this is the first pediatric case reported to benefit from inhaled steroids for severe radi-
ation pneumonitis. This response suggested that inhaled steroids might serve as a adjunct or even
an alternative to systemic corticosteroids in radiation pneumonitis.
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ÖÖZZEETT  Rad yas yon pnö mo ni si ve ar dın dan ge li şe bi len ak ci ğer fib ro zi si, to rak sa yö ne lik rad yo te ra pi -
nin cid di komp li kas yon la rın dan olup, has ta nın ya şam ka li te si ni önem li oran da et ki le ye bil mek te dir.
Rad yas yon pnö mo ni si nin te da vi sin de sis te mik kor ti kos te ro id ler sık lık la kul la nı lan ajan lar dır. An -
cak sis te mik kor ti kos te ro id le re bağ lı po tan si yel tok sik yan et ki ler özel lik le ge liş mek te olan ço cuk -
lar da cid di bir so run dur. Ska pu la pri mer li ve ak ci ğe re me tas ta tik Ewing sar ko mu ta nı sı ile
ke mo rad yo te ra pi alan bir süt ço cu ğun da ağır rad yas yon pnö mo ni si ge liş ti ve sis te mik pred ni zo lon
te da vi si baş lan dı. An cak uzun sü re kor ti kos te ro id kul lan ma ge rek si ni mi do ğun ca, sis te mik te da vi -
nin ola sı yan et ki le rin den ka çın mak ama cı ile, has ta ya sis te mik ste ro id le re ek ola rak in ha le ste ro -
id te da vi si ek len di. Da ha son ra te da vi ye sa de ce in ha le bu de so nid ile de vam edil di ve iyi bir kli nik
ya nıt alın dı. Bil di ği miz ka da rıy la bu ol gu, rad yas yon pnö mo ni si nin te da vi sin de in ha le ste ro id te da -
vi sin den ya rar gör dü ğü bil di ri len ilk pe di at rik ol gu dur.  Bu has ta da ki ya nıt, in ha le ste ro id le rin rad -
yas yon pnö mo ni si te da vi sin de sis te mik kor ti kos te ro id le re ek ve hat ta al ter na tif ola rak
kul la nı la bi le cek ajan lar ol du ğu nu dü şün dür müş tür.
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che mot he rapy that ine vi tably ca u se many ot her
ad ver se ef fects. To our know led ge, the re is only
one adult pa ti ent with RP re por ted in Eng lish li te -
ra tu re that be ne fi ted from in ha led ste ro ids.6 He re;
we re port the suc cess ful use of in ha led ste ro ids as
an ad junct with oral ste ro ids in a 20-month-old boy
with Ewing sar co ma who de ve lo ped RP af ter re ce -
i ving bi la te ral lung ir ra di a ti on in ad di ti on to mul-
ti a gent syste mic che mot he rapy.

CA SE RE PORT
A 20-month-old boy pre sen ted with Ewing sar co -
ma ori gi na ting from his right sca pu la. He al so had
a me tas ta tic no du le in the in fe ri or lo be of the right
lung du ring ini ti al pre sen ta ti on. He was star ted on
che mot he rapy inc lu ding ifos fa mi de, car bop la ti -
num, eto po si de (ICE) al ter na ting with vin cris ti ne,
ad ri amy ci ne and cyclop hosp ha mi de (VAC). Af ter
thre e ICE al ter na ting with two VAC co ur ses, re e -
va lu a ti on ima ging stu di es sho wed so me reg res si on
in the pri mary tu mor, but a new ple u ra-ba sed no -
du le ap pe a red just ad ja cent to the right cos tap hre -
nic si nus. The re fo re, lo cal tre at ment with
ra di ot he rapy (RT) was star ted. He re ce i ved bi la te -
ral who le lung (12 Gy) and right sca pu lar (53,4 Gy)
RT with 150 cGy frac ti ons, using 6 MvX pho ton
be am en com pas sing bi la te ral lungs, wit ho ut any
lung cor rec ti on. Du ring RT, he only re ce i ved we -
ekly vin cris ti ne in jec ti ons. The pa ti ent did well for
thre e we eks af ter the comp le ti on of RT. Then he
pre sen ted with fe ver (38oC), co ugh and res pi ra tory
dis tress. On physi cal exa mi na ti on, he was ap pa -
rently cya no tic, tachy pne ic (res pi ra tory ra te 70 per
mi nu te), and dyspne ic. Pul mo nary aus cul ta ti on re-
ve a led bi la te ral mo ist ra les. Oxy gen sup port was
star ted im me di a tely. On comp le te blo od co unt and
dif fe ren ti al, the re was no fin ding to sup port an in-
fec ti o us eti o logy and C-re ac ti ve pro te in was ne ga -
ti ve. Chest X-ray sho wed dif fu se al ve o lar
in fil tra ti on in both lungs and tho ra cic com pu te ri -
zed to mog raphy (CT) re ve a led that the in fil tra ti on
was mo re pro mi nent at the pri mary tu mor are a
which was ir ra di a ted with an ad di ti o nal bo ost do -
se of RT (Fi gu re 1). He was star ted on pa ren te ral
bro ad spec trum an ti bi o tics sin ce an in fec ti o us eti-
o logy co uld not be ru led out. He be ca me in cre a -

singly dyspne ic at the se cond day of pa ren te ral an-
ti bi o tics. With a pre sump ti ve di ag no sis of RP, a
tho rax CT was per for med and the ra di o lo gic fin d-
ings sup por ted the di ag no sis of RP. Pred ni so lo ne
2mg/kg/day IV was star ted whi le he was on bro ad
spec trum an ti bi o tics. Re pe a ted blo od cul tu res and
vi ral, mycop las mal, and fun gal se ro logy we re ne g-
a ti ve. Star ting from the fo urth day of tre at ment, a
gra du al cli ni cal im pro ve ment was ob ser ved. Du r-
ing the cli ni cal co ur se, our se ve ral at tempts to ta per
the cor ti cos te ro id do se had re sul ted in fla re up of
cli ni cal symptoms. One month la ter, pred ni so lo ne
do se was ta pe red to 1mg/kg/day and he was star ted
on in ha led bu de so ni de (0,25mg q 12h). Af ter two
months of the tre at ment, tho rax CT sho wed a sig-
ni fi cant reg res si on of al ve o lar in fil tra ti on. Syste mic
and in ha led ste ro ids we re con ti nu ed. The an ti can -
cer tre at ment was res tar ted af ter a two months de -
lay du e to this se ve re comp li ca ti on. The do se of
syste mic cor ti cos te ro id was dec re a sed at the third
month of the tre at ment; ho we ver co ugh and res pi -
ra tory dis tress wor se ned. Be ca u se of this fla ring up,
the do se of syste mic ste ro id was slowly ta pe red and
had to be con ti nu ed till the end of se venth month
of tre at ment. In ha led bu de so ni de (0,25 mg q 12h)
was gi ven for one ye ar in or der to con trol res pi ra -
tory symptoms. Thre e months af ter ces sa ti on of the
syste mic ste ro id the rapy, an at tempt to dec re a se in-
ha led bu de so ni de to 0,25 mg/day had fa i led. The
do se of in ha led bu de so ni de was aga in in cre a sed to
0,5 mg/day be ca u se of re cur ring co ugh. Tho rax CT
per for med one ye ar af ter the di ag no sis of RP re ve -

FIGURE 1: Bilateral alveolar infiltrations were more intense on areas near
the primary tumor that high radiation dose was given.



a led dif fu se fib ro tic chan ges in the up per lo be of
right lung. Now, 18 months af ter the comp le ti on
of an ti can cer the rapy, he is in comp le te re mis si on
for the tu mor and has no res pi ra tory symptom.

DIS CUS SI ON
The cli ni cal ma ni fes ta ti ons of ra di a ti on-in du ced
lung in jury may le ad to two cli ni cal syndro mes; ra-
di a ti on pne u mo ni tis and fib ro sis. The acu te inf -
lam ma tory and la te fib ro sing sta ges of ra di a ti on
in jury do not rep re sent se pa ra te pat ho ge ne tic en ti -
ti es but both cli ni cal ma ni fes ta ti ons are the parts of
a con ti nu o us pat ho ge ne tic pro cess.1-3,7 The un derl -
ying pat ho ge ne tic mec ha nisms for this pro cess are
comp li ca ted. 

The dif fe ren ti al di ag no sis of RP, par ti cu larly
from pul mo nary in fec ti ons, can be qu i te dif fi cult
du ring the acu te pha se. At the ini ti al eva lu a ti on, we
co uld not de fi ni tely exc lu de an in fec ti o us eti o logy.
Ho we ver, the cli ni cal and ra di o lo gi cal fin dings we -
re sug ges ti ve for RP early in the cli ni cal co ur se. The
lag ti me bet we en RT and the symptoms to get her
with cha rac te ris tic chest X-ray fin dings are help ful
in dif fe ren ti al di ag no sis. Acu te RP usu ally oc curs
wit hin two to six months af ter comp le ti on of ra di -
ot he rapy.1-4 The cli ni cal symptoms are usu ally do m-
i na ted by dry and un pro duc ti ve co ugh, prog res si ve
dyspne a and, oc ca si o nally a low-gra de fe ver.1-3 Our
pa ti ent de ve lo ped an early on set RP with a se ve re
cli ni cal co ur se. The early on set of symptoms imp li -
es a mo re se ve re and prot rac ted di se a se.3 The chest
CT is mo re sen si ti ve than the chest ra di og raph in
de tec ting al ve o lar and in ters ti ti al opa ci fi ca ti ons in
the ra di a ti on port.1,7 So me ti mes symptoms may de-
ve lop be fo re ra di og rap hic chan ges.3

So me che mot he ra pe u tic agents may po ten ti a -
te ra di a ti on-in du ced pul mo nary in jury. The best
cha rac te ri zed is ble omy cin, but ot hers li ke do xo -
ru bi cin, epi ru bi cin, dac ti nomy cin, cyclop hosp ha -
mi de, and to a les ser ex tent, vin cris ti ne may al so
en han ce the to xi city of tho ra cic ir ra di a ti on.3-5,8,9

Our pa ti ent re ce i ved do xo ru bi cin, cyclop hosp ha -
mi de and vin cris ti ne be fo re RT as well as con co -
mi tant vin cris ti ne du ring RT. The se agents might
be ad di ti o nal risk fac tors for the de ve lop ment of
this early se ve re pne u mo ni tis.

Alt ho ugh the re are no pros pec ti ve, con trol led
tri als eva lu a ting the ef fi cacy of syste mic cor ti cos -
te ro ids, they re ma in the ma ins tay of tre at ment and
res pon se ra te can be as high as 80%.1-3 When ste ro -
ids are ef fec ti ve, the re ver sal of symptoms can be
dra ma tic, but rec ru des cen ce of symptoms may be
prob le ma tic du ring do se ta pe ring.1 We ne e ded to
use a pro lon ged co ur se of syste mic ste ro id with gra -
du al do se ta pe ring be ca u se of fla re-ups du ring this
se ve re cli ni cal co ur se. In an at tempt to avo id the
well known comp li ca ti ons of syste mic cor ti cos te -
ro ids, we ad ded in ha led bu de so ni de to be ab le to
re du ce the do se of oral pred ni so lo ne. He co uld fi-
nally to le ra te dis con ti nu a ti on of syste mic ste ro id
af ter se ven months and we then con ti nu ed with
only in ha led bu de so ni de for one ye ar. 

In ha led ste ro ids, that ha ve mi ni mal syste mic
ad ver se ef fects, ha ve be en used in the tre at ment of
se ve ral pul mo nary di sor ders, ho we ver, the re is very
li mi ted ex pe ri en ce con cer ning the use of the se
agents for the ma na ge ment of RP. The re has be en
only one ca se re port of the suc cess ful use of in ha led
cor ti cos te ro ids af ter ta pe red syste mic cor ti cos te ro -
ids in an adult pa ti ent with RP.6 A study in adults
with RP sho wed that in ha led ste ro ids we re mo re ef-
fec ti ve than oral ste ro ids for the proph yla xis of RP.10

Ine vi tably, most ca ses of RP prog ress to so me
deg re e of fib ro sis.1 It has be en shown that the tis-
su e mast cell and fib ro tic res pon ses we re sup pres -
sed du ring syste mic cor ti cos te ro id the rapy but the
ul ti ma te fib ro sis co uld not be al te red.11 Alt ho ugh
this boy be ne fi ted from ste ro id the rapy, he is still
un der the risk of de ve lo ping lung fib ro sis. The re -
fo re, proph yla xis of this se ri o us comp li ca ti on is a
cri ti cal is su e.

To the best of our know led ge, this is the first
pe di at ric ca se re port in Eng lish li te ra tu re on the use
of in ha led ste ro ids in RP af ter ini ti al tre at ment
with syste mic cor ti cos te ro ids. In ha led ste ro ids may
ser ve as an ad junct or even an al ter na ti ve to avo id
the ad ver se ef fects of pro lon ged use of syste mic ste -
ro ids, but pros pec ti ve ran do mi zed cli ni cal stu di es
are ne e ded to eva lu a te the ef fec ti ve ness of the se
agents both for the proph yla xis and the tre at ment
of this se ri o us comp li ca ti on.
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