
arcoidosis is a chronic multisystem granulomatous disease of unk-
nown origin. Noncaseous epitheloid cell granulomas are observed in
the affected tissue. Although all parts of the body may be involved,
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: To eva lu a te the si tes of ex tra pul mo nary Ga-67 up ta ke. MMaa  ttee  rrii  aall  aanndd  MMeett  --
hhooddss:: A to tal of 113 pa ti ents (49 ma le, 64 fe ma le; me an age 38±7 ye ars) with cli ni cally and ra di o -
lo gi cally di ag no sed sar co i do sis we re ret ros pec ti vely analy zed. Who le body pla nar ima ges we re
ob ta i ned 48-72 ho urs af ter the in tra ve no us ad mi nis tra ti on of a me an do se of 185 MBq Ga-67. Scin -
tig rams we re eva lu a ted vi su ally by thre e blind ex pe ri en ced nuc le ar me di ci ne spe ci a lists re ac hing a
fi nal con sen sus. RRee  ssuullttss:: Eighty-two oft of 113 pa ti ents (73%) sho wed ab nor mal fin dings as a sign
of in trat ho ra cic in vol ve ment. Thirty-six pa ti ents had hi lar and me di as ti nal up ta ke (lamb da sign)
(44%), 20 had only hi lar up ta ke (24%), 6 had only me di as ti nal up ta ke (8%) and 20 had dif fu se pa -
rench ymal up ta ke (24%). In 113 pa ti ents, 168 si tes of ex tra pul mo nary in vol ve ment we re ob ser ved.
Fifty-ni ne pa ti ents had pan da sign (52%), 45 had sa li vary or lac ri mal gland up ta ke (40%), 37 had
lymph no de up ta ke (33%)-11 in gu i nal, 11 sup rac la vi cu lar, 7 axil lary, 4 epit roch le ar, 3 pa ra a or tic and
1 cer vi cal re gi on-7 pa ti ents had ar ti cu lary up ta ke (6%), 16 pa ti ents had bre ast up ta ke (14%), 2 pa-
ti ents had fo cal li ver up ta ke (2%) and 2 had cu ta ne o us up ta ke (2%). Fo ur pa ti ents had nor mal Ga-
67 scin tig raphy (4%). CCoonncc  lluu  ssii  oonn::  Ga-67 scin tig raphy has be en used to eva lu a te the ex tent of
sar co i do sis. It de mon sra tes not only in trat ho ra cic but al so ex trat ho ra cic in vol ve ment.

KKeeyy  WWoorrddss::  Sar co i do sis; gal li um cit ra te; ra di o nuc li de ima ging

ÖÖZZEETT  AAmmaaçç::  Sar ko i doz da eks tra pul mo ner Ga-67 tu tu lum alan la rı nın de ğer len di ril me si. GGee  rreeçç  vvee
YYöönn  tteemm  lleerr::  Kli nik ve rad yo lo jik ola rak sar ko i doz ta nı sı ko yul muş olan 113 has ta (49 er kek, 64 ka -
dın, or ta la ma yaş 38 ± 7 yıl) ret ros pek tif ola rak ana liz edil di. Or ta la ma 185 MBq Ga-67’nin in tra -
ve nöz uy gu lan ma sın dan 48-72 sa at son ra tüm vü cut pla nar gö rün tü le me ya pıl dı. Sin tig ra fi ler
de ne yim li üç nük le er tıp uz ma nı ta ra fın dan fi kir bir li ği ne va rı la rak de ğer len di ril di. BBuull  gguu  llaarr::  Has -
ta la rın 82 (%73)’sin de in tra to ra sik ya yı lım bul gu la rı iz len di. Bu 82 has ta nın 36’sın da hi ler ve me -
di as ti nal tu tu lum var ken (lamb da sign) (%44), 20 has ta da sa de ce hi ler tu tu lum (%24), 6 has ta da
sa de ce me di as ti nal tu tu lum (%8) ve 20 has ta da (%24) di füz pa ran ki mal tu tu lum sap tan dı. Yüz on
üç has ta da top lam 168 alan da eks tra pul mo ner tu tu lum göz len di. Bu tu tu lum lar 59 has ta da pan da
sign (%52), 45 has ta da tük rük be zi ve ya lak ri mal bez tu tu lu mu (%40), 11 in gu i nal, 11 sup rak la vi -
kü ler, 7 ak sil ler, 4 epit rok le ar, 3 pa ra a or tik ve 1 ser vi kal böl ge de ol mak üze re 37 has ta da lenf dü -
ğü mü tu tu lu mu (%33), 7 has ta da ek lem tu tu lu mu (%6), 16 has ta da me me do ku sun da tu tu lum (%14),
2 has ta da fo kal ka ra ci ğer tu tu lu mu (%2) ve 2 has ta da ise ku ta nöz tu tu lum (%2) iz len di. Ga-67 sin -
tig ra fi si bul gu la rı 4 has ta da (%4) nor mal di. SSoo  nnuuçç::  Ga-67 sin tig ra fi si sar ko i do zun yay gın lı ğı nın de -
ğer len di ril me sin de sık lık la kul la nıl mak ta olup, sa de ce in tra to ra sik ya yı lı mı de ğil, eks tra to ra sik
ya yı lı mı da sap ta mak ta ba şa rı lı bir yön tem dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Sar ko i doz; gal yum sit rat; sin tig ra fi
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the lung is the most fre qu ently in vol ved or gan. In-
vol ve ment of the skin, eye and lymph no des is al -
so com mon.1,2

Ga-67 who le body scin tig raphy is fre qu ently
used in the ma na ge ment of sar co i do sis. We usu ally
use Ga-67 in the as sess ment of di se a se ac ti vity, re-
s pon se to the rapy and ex tra pul mo nary in vol ve -
ment.1-5

In this study, Ga-67 scin tig rap hi es of 113 pa ti -
ents with sar co i do sis we re in ves ti ga ted ret ros pec -
ti vely to eva lu a te the si tes of ex tra pul mo nary
in vol ve ment.

MA TE RI AL AND MET HODS

One hun dred and thir te en pa ti ents (49 ma le, 64 fe-
ma le; me an age 38 ± 7 ye ars) with cli ni cally and ra-
di o lo gi cally di ag no sed sar co i do sis we re
ret ros pec ti vely analy zed. No ne was ta king any me -
di cal the rapy (ste ro id, im mu no sup pres si ve, etc.) at
the ti me of scin tig raphy. Ga-67 scin tig rap hi es we -
re per for med to as sess the ac ti vity and the ex tent of
the di se a se be fo re the rapy.

Who le body pla nar ima ges we re ob ta i ned with
a sing le he ad ca me ra (GE 3200 XRT) 48-72 ho urs
af ter the in tra ve no us ad mi nis tra ti on of a me an do -
se of 185 MBq Ga-67. The ca me ra had a me di um-
energy pa ral lel-ho le col li ma tor using a 256x1024
word mat rix with a pre set ti me of 10 min. Ac qu i -
si ti on was per for med using the thre e Ga-67 pho to -
pe aks (93,184 and 296 keV) with a 20% win dow.
The ac qu i si ti on syste ma ti cally inc lu ded an te ri or
and pos te ri or vi ews of the who le body. Spot ima ges
we re ta ken when ne ces sary.

Scin tig rams we re eva lu a ted vi su ally by thre e
ex pe ri en ced nuc le ar me di ci ne spe ci a lists, blin ded
to each ot her, re ac hing a fi nal con sen sus.

RE SULTS

Eighty-two out of 113 pa ti ents (73%) sho wed ab-
nor mal fin dings as a sign of in trat ho ra cic in vol ve -
ment (Tab le 1). Thirty-six had hi lar and
me di as ti nal up ta ke (lamb da sign) (44%) (Fi gu re 1),
20 had only hi lar up ta ke (24%) (Fi gu re 2), 6 had
only me di as ti nal up ta ke (8%) (Fi gu re 3) and 20 had
dif fu se pa rench ymal up ta ke (24%) (Fi gu re 4a-4b).

Number of 
Findings patients (n=) %
Hilar and mediastinal uptake 36 44

Hilar uptake 20 24

Mediastinal uptake 6 8

Diffuse parenchymal uptake 20 24

TABLE 1: The results of intrathoracic pulmonary 
involvements in Ga-67 scintigraphy.

FIGURE 1: Hilar and mediastinal uptake.

FIGURE 2: Hilar uptake.



In 113 pa ti ents, 168 si tes of ex tra pul mo nary
in vol ve ment we re ob ser ved. Fifty-ni ne had pan da
sign (52%) (Fi gu re 5), 45 had sa li vary or lac ri mal
gland up ta ke (40%) (Fi gu re 6), 37 had lymph no -
de up ta ke (33%) (Fi gu re 7)-11 in gu i nal, 11 sup rac -
la vi cu lar, 7 axil lary, 4 epit roch le ar, 3 pa ra a or tic
and 1 cer vi cal re gi on-and 7 had ar ti cu lar up ta ke
(6%) (Fi gu re 8). Six te en pa ti ents had bre ast up ta -
ke (14%) (Fi gu re 9), 2 pa ti ents had fo cal li ver up-
ta ke (2%) (Fi gu re 10A-10B) and two had
cu ta ne o us up ta ke (2%) (Fi gu re 6). Tab le 2 sum ma -
ri zes the se re sults.

Fo ur pa ti ents had nor mal Ga-67 scin tig raphy
(4%).

Eighty pa ti ents had both ex tra pul mo nary and
in tra pul mo nary up ta ke (72%).

DIS CUS SI ON

Ga-67 who le body scin tig raphy is an im por tant
met hod to eva lu a te the di se a se ac ti vity, res pon se to
the rapy and the ex tent of sar co i do sis par ti cu larly
when ex tra pul mo nary in vol ve ment (sta ge IV di se -
a se) is pre sent.3-6 In this study, our aim was to in-
ves ti ga te the fre qu ency and lo ca li za ti on of
ex tra pul mo nary in vol ve ment in sar co i do sis with
Ga-67 scin tig raphy.

Nor mal bi o dis tri bu ti on of Ga-67 is in the
bony ske le ton, the li ver, the sple en, the na so lac -
ri mal glands and the co lon. The nor mal up ta ke of
Ga-67 by the li ver and sple en ma kes it dif fi cult
to de tect the in vol ve ment of the se or gans in sar-
co i do sis. 

Up to 30% of pa ti ents with sar co i do sis pre s-
ent with ex tra pul mo nary di se a se. Sar co i do sis of -
ten af fects skin, eyes and li ver; less of ten sple en,
ner ves, sa li vary glands, bo nes and jo ints; ra rely af-
fects bre ast and kid neys. Ka ra lez li et al stu di ed 50
ca ses with his to pat ho lo gic di ag no sis of sar co i do sis
and re por ted 40% et ra pul mo nary in vol ve -
ment.7

Ga-67 has be en used to de tect ex tra pul mo nary
in vol ve ment in sar co i do sis for ye ars. In 1987, Pras -
hant et al in ves ti ga ted the ex tra pul mo nary in vol -
ve ment in sar co i do sis and re por ted that the most
com mon si te of ra di o gal li um ac cu mu la ti on was the
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FIGURE 3: Mediastinal uptake.

FIGURE 4A: Diffuse parenchymal uptake.

FIGURE 4B: Computed tomography findings confirmed “sarcoidosis” in the
same patient.
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sa li vary glands (50-60%) fol lo wed by the lymph
no des (20-30%), sple en (50-60%), li ver (60-70%),
cu ta ne o us tis su e (10-35%), bo ne (1-13%), ske le tal
musc le (5-80%) and myo car di um (25%).8 On the
ot her hand, We in reb et al sho wed that in 87% of
ca ses, sympto ma tic or asym pto ma tic lac ri mal gland
in vol ve ment was pre sent.9

Su la vik et al al so stu di ed the et ra pul mo nary
in vol ve ment in sar co i do sis and ob ser ved that lac ri -
mal glands we re the most com mon si tes of Ga-67
up ta ke (88%). Ot her ex tra pul mo nary fin dings we -

re pan da sign (41%), lymph no des (17%), na sal up-
ta ke (8%), bre ast up ta ke (8%), pe ri por tal ac cu mu -
la ti on (6%), cu ta ne o us (4%) and myo car di um (1%).
In this study, the pan da sign was the most com mon
si te of ex tra pul mo nary in vol ve ment, fol lo wed by
the sa li vary or the lac ri mal glands, lymph no des,
jo ints, bre ast, cra ni um and li ver. Our re sults we re
in ag re e ment with the da ta of Su la vik et al ex cept
for the fre qu ency of lac ri mal gland up ta ke.

FIGURE 7: Axillary, supraclavicular, epitrochlear, inguinal and paraaortic
lymph nodes uptake.

FIGURE 6: Salivary-lacrimal glands uptake and cutaneous uptake shown
with arrow.

FIGURE 5: Panda sign.

FIGURE 8: Ga-67 accumulation in the right knee.



We in reb des cri bed lac ri mal glands as a nor mal
lo ca li za ti on of Ga-67 and re por ted lac ri mal gland
up ta ke in 87% of pa ti ents with pro ven sar co i do sis
and in 31% of pa ti ents wit ho ut sar co i do sis but with

ot her ocu lar or pul mo nary di se a se.9 In this study,
we fo und lac ri mal gland up ta ke in forty fi ve out of
one hun dred thir te en pa ti ents but we co uld not
dis tin gu ish pat ho lo gi cal up ta ke from physi o lo gi cal
up ta ke on the ima ges. This was one li mi ta ti ons of
this study.

Pan da sign was pre sent in 59/113 pa ti ents in
our study. It is not spe ci fic to pa ti ents with sar co i -
do sis and it ap pe ars in ot her con di ti ons. On the ot -
her hand, the pre sen ce of lamb da and pan da signs
con cur rently is spe ci fic to sar co i do sis. 10 In this
study, 26 out of 113 pa ti ents had both the lamb da
and the pan da signs.

Lymph no de up ta ke was 33% in our study.
The in vol ve ment of su per fi ci al lymph no des was
pro ved with bi opsy and pa ra a or tic lymph no des
we re con fir med with ot her di ag nos tic ima ging
met hods (USG, CT). In ot her stu di es, the ra te of
lymph no de in vol ve ment was al most iden ti cal.
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FIGURE 9: Bilateral breast uptake.

Findings n %

Panda sign 59 52

Increased salivary or lacrimal gland uptake 45 40

Lymph nodes uptake 37 33

Articular uptake 7 6

Breast uptake 16 14

Focal liver uptake 2 2

Cutaneous uptake 2 2

TABLE 2: The results of extrapulmonary involvements
in Ga-67 scintigraphy.

FIGURE 10A: Focal liver uptake shown with the arrow.

FIGURE 10B: The mass was detected also with abdominal CT.
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Dif fu se and bi la te ral Ga-67 bre ast up ta ke was
de tec ted in 14% in our study. In anot her study, it
was re por ted as 8%.11 The Ga-67 up ta ke of the bre -
ast is fre qu ently se en in the pa ti ents who are lac ta -
ting, at me narc he or ta king birth con trol pills.12

The ret ros pec ti ve analy sis of the his tory of such pa-
ti ents re ve a led that the up ta kes we re du e to me -
narc he or birth con trol pills.  

The ar ti cu lar up ta ke in this study was 6%. The
ar ti cu lar up ta ke of Ga-67 may be ob ser ved in ot her
pat ho lo gi es li ke os te o art hri tis and de ge ne ra ti ve bo -
ne di se a se. 

Cu ta ne o us up ta ke was de tec ted in 2/113 (2%)
pa ti ents in our study. In one pa ti ent, his to pat ho lo -
gic exa mi na ti on sho wed ery the ma no do sum in the
fron tal re gi on.

Alt ho ugh 60-70% of pa ti ents with sar co i do sis
ha ve he pa tic gra nu lo mas, cli ni cal fin dings (i.e. he-
pa to me galy, in tra he pa tic cho les ta sis, por tal hyper -
ten si on) and ab nor ma li ti es in la bo ra tory fin dings

are pre sent in only 20-25%.8 It is dif fi cult to de tect
he pa tic gra nu lo mas be ca u se li ver is a si te of physi -
o lo gic up ta ke of Ga-67. The as sess ment of fo cal Ga-
67 up ta ke in the li ver of two pa ti ents pro ved to be
he pa tic gra nu lo mas by ot her di ag nos tic met hods
(ul tra so nog raphy and com pu ted to mog raphy).

Hyung-Sun Sahn et al des cri bed mus cu lar in-
vol ve ment in sar co i do sis de tec ted by Ga-67 ima -
ging and MRI.13 They de ter mi ned that mus cu lar
in vol ve ment was fre qu ently asym pto ma tic (50-
80%) and might pre sent with va ri o us cli ni cal
symptoms. Si mi lar stu di es sho wed that Ga-67 im-
a ging was a use ful met hod in eva lu a ting mus cu lar
in vol ve ment.14-16 We did not ob ser ve any mus cu -
lar up ta ke in Ga-67 ima ges.

In conc lu si on, Ga-67 scin tig raphy has be en
used to eva lu a te the ex tent of sar co i do sis. It de -
mons tra tes in trat ho ra cic as well as ex trat ho ra cic
in vol ve ment. It is use ful in eva lu a ting le si ons that
are not de tec ted on cli ni cal exa mi na ti on.
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