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ABSTRACT

Objective: To determine if Langerhans cell infiltration has any prognostic significance in the malignancy of parotid gland.
Material and Methods: The subjects consisted of 24 patients (12 men, 12 women), aged between 29 and 87 years (mean age, 56±15.51 years), affected
by malignancies of the parotid gland and treated surgically. Prognostic factors included disease-free survival, locoregional recurrence, cervical lymph node
metastasis, neurovascular invasion, T stage, and distant metastasis. Langerhans cells were identified by immunohistochemical staining for the cell surface
marker CD1a, in 24 patients, and the tumor was graded as 0 when there was no cell, as 1+ if there were 1 to 4 cells, and as 2+ when 5 to 9 cells counted.
The patological and clinical results of the patients were analyzed statistically.
Results: Although Langerhans cell infiltration was associated with prolonged disease-free survival (mean survival, 24.79±15.69, 35.00±17.32, 34.40 ± 21.80
months in the patients with the density of 0, 1+ and 2+, respectively), there was no statistically significant relationship. There was no relationship between
Langerhans cell infiltration and other prognostic criteria either.
Conclusion: Albeit not reaching statistical significance, longer disease free survival was detected in patients with Langerhans cell infiltration. Larger stu-
dies should be conducted to more fully elucidate the role of the presence of Langerhans cells at parotid gland malignancy from a prognostic point of view.
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ÖZET

Amaç: Parotis bezi kanserlerinde Langerhans hücre infiltrasyonunun herhangi bir prognostik bir önemi olup olmadığının belirlenmesi.
Yöntem ve Gereçler: Parotis bezi kanseri tanısı alan ve opere edilen, yaşları 29 ve 87 arasında (ortalama yaş 56±15.51) olan yirmi dört hasta (12 erkek,
12 kadın) çalışmaya alındı. Prognostik faktörler; hastalıksız yaşam süresi, bölgesel rekürrens, servikal lenf nodu metastazı, nörovasküler invazyon, T ev-
resi ve uzak metastaz olarak belirlendi. CD1a hücre yüzey belirleyicisi için yapılan immünohistokimyasal boyama ile yirmi dört hastada Langerhans hüc-
releri tespit edildi ve hiçbir Langerhans hücresi yoksa 0, 1-4 arası hücre varsa 1+, 5-9 arası hücre tespit edilmiş ise 2+ olarak derecelendirildi. Hastaların
patolojik ve klinik sonuçları istatistiksel olarak değerlendirildi.
Bulgular: Langerhans hücre infiltrasyonu, uzamış hastalıksız yaşam süresi ile birliktelik göstermesine rağmen (ortalama yaşam süresi 0, 1+ ve 2+ olarak
derecelendirilen hastalarda sırasıyla 24.79±15.69, 35.00±17.32, 34.40±21.80 aydır) istatistiksel açıdan bir ilişki olmadığı belirlendi. Aynı zamanda Lan-
gerhans hücre infiltrasyonu ile diğer prognostik kriterler arasında da bir ilişki tespit edilmedi.
Sonuç: Her ne kadar istatistiksel açıdan bir önemi olmadığı belirlenmesine rağmen Langerhans hücre infiltrasyonu tespit edilen hastalarda uzamış hasta-
lıksız yaşam süresi olduğu görülmüştür. Parotis bezi kanserlerinde, Langerhans hücre varlığının prognostik önem açısından rolünün daha çok açıklanabil-
mesi için daha fazla sayıda hasta içeren çalışmalar yapılmalıdır.
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INTRODUCTION

t has be en es tab lis hed that the im mu ne system is ac-
ti ve in pre ven ting can cer growth, and T- lymphocy-
tes play a ma jor ro le in tu mo ral im mu ne res pon se.1,2

Ho we ver, T cell ac ti va ti on re qu i res par ti cu lar an ti gen
pre sen ting cells, na mely, the mac rop ha ges and the den-
tri tic cells fo und in dif fe rent lympho id or gans.3-5 Lan ger-
hans cells are den dri tic mo no nuc le ar cells which ha ve
be en re cog ni zed as the most po tent an ti gen-pro ces sing
and pre sen ting cells for many types of T-cell res pon ses.6,7

Ori gi nally, LCs re si de in the bo ne mar row and be ing
trans fer red vi a the blo ods tre am to the pe rip he ral tis su es.
On ce any in jury or inf lam mo tory re ac ti on ta kes pla ce
they be co me fully ac ti va ted and en gulf an ti ge nic par tic -
les di rectly. Af ter wards, they pass in to the re gi o nal
lymph no des and  pro cess the an ti gens to be pre sen ted to
T and B cells. Se ve ral cli ni cal stu di es ha ve shown the
pre sen ce of a den se Lan ger hans cell (LC) in fil tra ti on in
pri mary tu mor spe ci mens inc lu ding lung, co lon, gas tric,
and ute ri ne cer vix.8-11 The se in ves ti ga ti ons ha ve al so de-
mons tra ted a bet ter sur vi val ra te in the pa ti ents with the
LC in fil tra ti on than tho se wit ho ut it. Li ke wi se, the re was
al so evi den ce that the re la ti ons hip bet we en the in fil tra ti -
on of LCs  and prog no sis in he ad and neck tu mors exists.
Ho we ver, few stu di es ha ve exa mi ned the sig ni fi an ce of
LC in fil tra ti on in tu mors of the pa ro tid gland so far.12-15

We in ves ti ga ted the prog nos tic sig ni fi can ce of
CD1a-po si ti ve LC in fil tra ti on in ma lig nan ci es of the pa-
ro tid gland and tri ed to de mons tra te its pos sib le re la ti -
ons hip with lo co re gi o nal re cur ren ce, dis tant me tas ta sis,
cer vi cal lymph no de me tas ta sis, di se a se-fre e sur vi val,
ne u ro vas cu lar in va si on, and T sta ge.

MATERIAL AND METHODS

The study gro up inc lu ded 24 pa ti ents (12 men, 12
wo men), aged bet we en 29 and 87 ye ars (me an age, 56
± 15.51 ye ars), af fec ted by ma lig nancy of the pa ro tid
gland and tre a ted sur gi cally at the De part ment of Oto-
lary ngo logy-He ad and Neck Sur gery of the Bas kent
Uni ver sity Fa culty of Me di ci ne bet we en 2000 and 2007.
The study was ap pro ved by the lo cal et hic com mit te.
The pa ti ents un der went su per fi ci al, to tal, or ra di cal (to -
tal pa ro ti dec tomy with fa ci al ner ve sac ri fi ce) pa ro ti dec -
tomy and neck dis sec ti on de pen ding on the ex tent of the
le si on. Or bi tal exen tra ti on was do ne only in one ca se
be ca u se the pri mary tu mor was or bi tal epi der mo id car-
ci no ma. The pa ti ents who we re pre vi o usly tre a ted in

anot her cen ter and had re cu ren ces, tho se with po si ti ve
sur gi cal mar gins and tho se who de ve lo ped a se cond pri-
mary tu mor or di ed of un re la ted ca u ses du ring fol low-
up pe ri od we re exc lu ded from the study. Prog nos tic
sig ni fi can ce was as ses sed in re la ti on to the cer vi cal
lymph no de me tas ta sis, di se a se-fre e sur vi val, lo co re gi -
o nal re cur ren ce, ne u ro vas cu lar in va si on, T sta ge, and
dis tant me tas ta sis. The stu di ed spe ci mens inc lu ded 4
pri mary epi der mo id car ci no mas, 1 me tas ta tic epi der -
mo id car ci no ma, 4 ade no id cystic car ci no mas, 4 mu co -
e pi der mo id car ci no mas, 3 car ci no ma ex ple o mor fic
ade no mas, 2 ade no car ci no mas, 5 len fo mas, 1 aci nic cell
car ci no ma. The pe ri od of ob ser va ti on ran ged from 12
to 68 months (me di an fol low-up of the gro up was 28.92
± 17.29 months).

In or der to qu an tify LC in fil tra ti on in pa ro tid gland
ma lig nancy, arc hi ved he ma toxy lin and eo sin (H&E)-
sta i ned sli des from each ca se we re re e xa mi ned un der
the light mic ros co pe and su i tab le pa raf fin blocks we re
se lec ted for im mu no his toc he mi cal study. Fi ve mic ro -
me ter-thick sec ti ons we re cut from each block. The se
sli des we re im mu nos ta i ned with a bi o tin-strep ta vi din
comp lex system (AEC+ Subs trat chro mo ge ne Re ady to
Use, K3469, DA KO, Den mark) for CD1a (Ne o Mar kers,
MS.1856, R7) with De tect Su per Sta in System HRP kit
(Labs Inc. IDST 1007).

CD1a-po si ti ve Lan ger hans cells we re as ses sed at
x400 mag ni fi ca ti on with light mic ros co pe. Sin ce AEC
used a co lor re a gent, an oran ge-brown co lor sta i ning in
cytop lasm and cell mem bra ne was con si de red to be po-
si ti ve for CD1a-po si ti ve Lan ger hans cells. Fi ve high po -
wer fi elds (x400 mag ni fi ca ti on) per pa ti ent we re
exa mi ned from in tra tu mo ral and pe ri tu mo ral are as and
an ave ra ge num ber of po si ti vely sta i ning cells per fi eld
was cal cu la ted and sco red as 0 when the re was no cell,
as 1+  if the re we re 1 to 4 cells, and as 2+ when the re
we re 5 to 9 cells (Fi gu re 1, 2).

The pa to lo gi cal and cli ni cal re sults of the pa ti ents
we re analy zed sta tis ti cally by Krus kal-Wal lis test,
Mann-Whit ney U-test with Bon fer ro ni-Holm cor rec ti -
on and chi-squ a re test in the SPSS prog ram for Win-
dows (13.0, SPSS Inc, Chi ca go, Ili no is). At chi-squ a re
test, Fis her’s exact test was used on 2x2 tab les when an
ex pec ted fre qu ency of a cell was less than 5.

RESULTS

All 24 spe ci mens of pa ro tid gland ma lig na ci es we -
re sta i ned with the CD1a an ti body. Fi ve of spe ci mens
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(20.8%) we re as ses sed as 1+ LC in fil tra ti on, and anot her
5 (20.8%) we re sco red as 2+ LC in fil tra ti on. The re was
no LC in fil tra ti on in the rest of spe ci mens (14 of 24,
58.4%). LCs we re in ters per sed wit hin the tu mor nest.
The re was no LCs in fil tra ti on in pe ri tu mo ral tis su e.

To tal pa ro ti dec tomy had be en per for med on 10 pa-
ti ents, and su per fi ci al pa ro ti dec tomy had be en per for -
med on 10 pa ti ents. Fo ur pa ti ents had un der go ne ra di cal
pa ro ti dec tomy. Ten pa ti ents had re ce i ved pos to pe ra ti ve
ra di a ti on the rapy, 4 pa ti ents had re ce i ved che mo ra di ot -
he rapy and 3 pa ti ents had re ce i ved che mot he rapy. The
pa ti ents had un der go ne neck dis sec ti on when in di ca ted.
Fi ve pa ti ents (20.8%) had had his to pat ho lo gi cally con-
fir med cer vi cal lymph no de me tas ta sis, 8 pa ti ents
(33.3%) had had ne u ro-vas cu lar in va si on,  and two pa-

ti ents (8.3%) had de ve lo ped dis tant me tas ta sis du ring
fol low-up. The re had be en only one (4.17%) lo co re gi o -
nal re cur ren ce. The T sta ges of the pa ti ents had be en as
fol lows; 13 (54.2%) T1, 2 (8.3%) T2, 1 (4.17%) T3, 2
(8.3%) T4a. The pa ti ents with lympho ma or me tas ta tic
tu mor we re not inc lu ded in T clas si fi ca ti on. Among T1
pa ti ents the re we re 1+ LC in fil tra ti on in 2, and 2+ LC
in fil tra ti on in ot her 2 pa ti ents. Whe re as in T2 pa ti ents,
the re we re 1+ LC in fil tra ti on in 1 and 2+ LC in fil tra ti -
on in 1 pa ti ent. No LC in fil tra ti on was de tec ted in T3
and T4a pa ti ents. 

When the re la ti ons hip bet we en LC in fil tra ti on and
di se a se-fre e sur vi val was analy zed, di se a se-fre e sur vi val
ra tes we re 24.79 ± 15.69 months in pa ti ents wit ho ut LC
in fil tra ti on, 35.00 ± 17.32 months in pa ti ents with 1+
LC, and 34.40 ± 21.80 months in pa ti ents with 2+ LC
(Tab le 1). Alt ho ugh the re was an in cre a sing sur vi val in
pa ti ents with LC in fil tra ti on, it did not re ach a sta tis ti -
cally sig ni fi can ce (P0-1= 0.226; P0-2=0.353; P1-2 =0.917)
(Tab le 2). Furt her mo re, the re was not sta tis ti cally sig-
ni fi cant dif fe ren ce bet we en the LCs in fil tra ti on in the
pri mary tu mor and the ot her prog nos tic cri te ri a (Tab le
3). 

DISCUSSION

Tu mor and host im mu no ge nic in te rac ti on is im por-
tant in the prog no sis of the he ad and neck can cer.
Lymphocy tes, le u cocy tes, eo si nop hils, plas ma cells,
mac rop ha ges, and den tri tic cells (DCs) ha ve be en ex-
ten si vely in ves ti ga ted as a host res pon se aga inst tu -
mor.9,11,16-18 The re se e med to be a ge ne ral ag re e ment that
a bet ter prog no sis was as so ci a ted with the pre sen ce of
lymphocy tes in fil tra ti on.11,19 The ma jo rity of tu mor in fil -
tra ting lymphocy tes we re shown to be the T cells. LCs
are den tri tic cells. Func ti o nally, they can pre sent an ti -
gens to T cells and are ca pab le of sti mu la ting an ti gen-
spe si fic T cells.20 Spe ci fi cally, it was sta ted that the
in fil tra ti on of LC and the ir pre cur sors we re cor re la ted
well with the in fil tra ti on of T- lymphocy tes in tu mo ral
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Figure 1. CD1a positive Langerhans cells (arrow) in epidermoid carcinoma
of salivary gland which scorred as 1 (CD1a x 400).

Figure 2. CD1a positive Langerhans cells (Arrow) in epidermoid carcinoma
of salivary gland which scorred as 2 (CD1a x 400).

Table 1. The relation between Langerhans cell infiltration and dis-
ease-free survival in parotid carcinoma.

Skor n Survival (month)
mean±SD P*

0 14 24.79 ± 15.69 0.395
1+ 5 35.00 ± 17.32
2+ 5 34.40 ± 21.80

*Kruskal WallisTest

CD1a-Positive Langerhans Cells in Patients with Parotid Gland Malignancies: A Retrospective Clinical Study



tis su e.21 Am be et al de mons tra ted that lymphoc tes we re
den sely lo ca li zed in and aro und the tu mor, whe re as LCs
we re si tu a ted very clo se to tu mor cells.9 They furt her
spe cu la ted that LCs, as the an ti gen pre sen ting cells,
might ha ve in fil tra ted the tu mor tis su e, re cog ni zed the
tu mor spe si fic an ti gens, and sti mu la ted the T cells to in-
fil tra te the the tu mor tis su e. The re fo re, LCs se em to play
an im por tant ro le in cell-me di a ted im mu ne re ac ti on aga-
inst ne op las tic cells thro ugh the re cog ni ti on and pre sen-
ta ti on of tu mor an ti gens to T-lymphocy tes.

Many sub po pu la ti on of Lan ger hans cells ha ve be -
en de mons tra ted re cently, by im mu no his toc he mi cal stu-
di es and func ti o nal dif fe ren ces among them ha ve be en
de li ne a ted.15,22 The re fo re, it is pos sib le that a qu an ti ta ti -
ve in cre a se in the num ber of the se cells may not al ways
be lin ked to a func ti o nal ac ti va ti on of im mu ne res pon -
si ve ness.23 In ge ne ral LCs we re de ter mi ned by me ans
of the re ac ti on with S-100 an ti gen, but this an ti gen was
shown to be pre sent on ot her cells as well.24 At pre sent,
CD1a mo le cu le and the po si ti ve re ac ti on with this
glycop ro te in are con si de red fun da men tal to the de ter -
mi na ti on of LCs.25,26 The re is pa u city of in for ma ti on
abo ut the CD1a-po si ti ve LCs and prog no sis in pa ti ents

with can cer. Ho we ver, the re is con si de rab le evi den ce
from pre vi o us stu di es, that a mar ked in fil tra ti on of tu-
mors with S100-po si ti ve LCs was as so ci a ted with im-
pro ved prog no sis.12,13 In te res tingly, Gold man et al did
not ob ser ve an as so ci a ti on bet we en S100-po si ti ve DCs
and out co me in the ir pa ti ents.14 On the ot her hand, in
the ir se ri es, they fo und a po si ti ve cor re la ti on bet we en
the CD1a-po si ti ve pe ri tu mo ral sub po pu la ti on of DC and
the out co me. 

The re is an in cre a sing in te rest to the re la ti ons hip
bet we en LCs and prog no sis of the va ri o us car ci no ma.
Im pro ved sur vi val was as so ci a ted with pro mi nent DC
in fil tra ti on in lung, co lo rec tal,  ute ri ne cer vix, and gas-
tric tu mors.8-11 The se re ports sug ges ted that LC pla yed
a sig ni fi cant ro le in the host de fen ce mec ha nisms aga-
inst can cers. Tsu ji ta ni et al10 re por ted that the sur vi val ti -
me of pa ti ents with Sta ge II I gas tric car ci no ma
cor re la ted well with the den sity of LC and on early or
far ad van ced gas tric car ci no ma did not re ve al the sa me
re la ti ons hip. Ho we ver, they al so sta ted that the re was
no re la ti ons hip bet we en the den sity of LC and va ri o us
cli ni cal and morp ho lo gic fe a tu res, inc lu ding tu mor dif-
fe ren ti a ti on, depth of in va si on, gross ap pe a ran ce, clas-
si fi ca ti on of lymph no de re mo val or age and sex. They
sug ges ted that in a cer ta in pha se of tu mor de ve lop ment,
im mu no lo gic de fen ce mec ha nisms of the host aga inst
tu mor might be ef fec ti ve. Na ka no et al11 sta ted that du-
ring and af ter ra di ot he rapy in cer vi cal can cer, LCs we -
re mo re im por tant in the de fen ce mec ha nisms aga inst
tu mor than ot her im mu ne system sub sets. Re la ti vely
few stu di es ha ve exa mi ned he ad and neck pri mary tu-
mors. Pa ti ents with pa pil lary thyro id car ci no ma and tho -
se with na sop hary nge al car ci no ma ha ve be en shown to
ha ve im pro ved sur vi val when mar ked LC in fil tra ti on
was pre sent.18,27 Gal lo et al12 fo und that LCs we re in ters-
per sed wit hin the tu mor nests, and ra rely LCs we re fo -
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Table 2. The relation between Langerhans cell infiltration scores
and  disease-free survival in parotid carcinoma.

Survival (month)
Langerhans cell infiltration n mean ± SD P*
Score             0 14 24.79 ± 15.69 0.226

1+ 5 35.00 ± 17.32
Score             0 14 24.79 ± 15.69 0.353

2+ 5 34.40 ± 21.80
Score             1+ 5 35.00 ± 17.32 0.917

2+ 5 34.40 ± 21.80

*Mann Whitney U Test

Table 3. Reference table for statistical analysis.

Analysis Statistical test Significance
Langerhans vs.  survival Kruskal- Wallis P=0.395
Langerhans vs. survival Mann-Whitney P Score 0-1= 0.226

P Score 0-2= 0.353
P Score 1-2= 0.917

Langerhans vs. survival Kaplan Meier P=0.420
Long Rank =0.651

Langerhans vs. lymph node metastasis Χ2Test (Fisher exact) P=0.510
Langerhans vs. locoregional recurrence Χ2Test (Fisher exact) P=0.191
Langerhans vs. neurovascular invasion Χ2Test (Fisher exact) P=0.843
Langerhans vs. distant metastasis Χ2Test (Fisher exact) P=0.459
Langerhans vs. T stage Χ2Test (Fisher exact) P=0.258



und aro und the tu mor tis su e in 88 pa ti ents with lary nge -
al SCC. Alt ho ugh they fo und no cor re la ti on bet we en the
tu mor sta ge and the deg re e of LC in fil tra ti on, low, in ter-
me di a te, and high den si ti es of LC in fil tra ti ons we re as-
so ci a ted with 5-ye ar sur vi vals of 0%, 62%, and 61%,
res pec ti vely. Yil maz et al13 de ter mi ned that the in cre a sed
Lan ger hans cell in fil tra ti on was sig ni fi cantly re la ted to
dec re a sed lo co re gi o nal re cur ren ce, dec re a sed cer vi cal
lymph no de me tas ta sis, and pro lon ged di se a se-fre e sur-
vi val in pa ti ents with can cer of the larynx. They al so
sug ges ted that LC in fil tra ti on might be de ter mi ned on a
bi opsy spe ci men and it might be use ful in de ci ding
whet her or not to per form elec ti ve neck dis sec ti on. It is
of no te that all the stu di es abo ve men ti o ned, ha ve all ai -
med to de ter mi ne the prog no sis in as so ci a ti on with
S100-po si ti ve LC in fil tra ti on. 

Alt ho ugh LC in fil tra ti on in he ad and neck can cers
we re stu di ed by so me in ves ti ga tors, litt le is known of
the qu an ti ta ti ve as sess ment and prog nos tic sig ni fi can ce
of the LC in fil tra ti on in pa ro tid gland can cer (ma lig -
nancy).15 Li ke tu mors in ot her si tes, a pa ro tid gland tu -
mor is of ten cha rac te ri zed by an inf lam ma tory re ac ti on
that fol lows the growth of ne op las tic ele ments. Wisc-
hat ta et al.15 de mons tra ted that ma tu re DCs be lon ging
to in ters ti ti al/der mal DC li ne a ge we re dis tri bu ted spar-
sely in the stro ma of pa ro tid gland tu mors but LCs we -
re vir tu ally ab sent wit hin and aro und the tu mors.
Alt ho ugh a small si zed study, they spe cu la ted the re a son
for the ob ser ved pa u city of LCs might be the ina bi lity of
tu mor cells to pro du ce CCL20/MIP-3-alp ha, the very
che mo ki ne that spe ci fi cally at tracts LC pre cur sors. Ta-
king a furt her step, in the ir conc lu si on, they pro po sed
DC vac ci na ti on in com bi na ti on with ot her mo da li ti es
for the tre at ment of pa ro tid gland car ci no ma to be ta ken
in to con si de ra ti on.

The pur po se of this ar tic le was to analy ze the re la -
ti ons hip bet we en the LC in fil tra ti on and the prog no sis of
the pa ti ents with ma lig nant tu mors of the pa ro tid gland.
Yil maz et al13 ha ve stu di ed the pre sen ce of LCs both in
and aro und the tu mor in larynx can cer and co uld not re-
ve al a dif fe ren ce. In the study of Gold man,14 do ne in

ton gu e can cer, in tra tu mo ral CD1a-po si ti ve sub po pu la -
ti on of DCs was not as so ci a ted with im pro ved out co me.
They sta ted that pe ri tu mo ral DCs we re im mu no lo gi cally
ac ti ve, ho we ver, the cells that mig ra ted in to the tu mor
might ha ve be en so me how bloc ked or se qu es tra ted by
the tu mor. On con trary to the fin dings of Wisc hat ta et
al15 who co uld not ob ser ve LCs wit hin and aro und the
pa ro tid gland tu mor, we fo und that LC in fil tra ti on was
pre sent wit hin the tu mor nest. Alt ho ugh the deg re e of
in fil tra ti on was cor re la ting well with di se a se fre e sur vi -
val, it did not re ach a sta tis ti cal sig ni fi can ce. The re was
not any as so ci a ti on bet we en ot her prog nos tic cri te ri a
and deg re e of LC in fil tra ti on. The re a son for lack of this
as so ci a ti on may be the bloc ka ge or se qu es tra ti on of LCs
that mig ra ted in to the tu mor as Gold man et al14 had sta-
ted. This might al so exp la in the di sap pe re an ce of LC in-
fil tra ti on as the sta ge and the bulk of the tu mor
in cre a sed. Lar ger tu mor may sup press the mig ra ti on or
sur vi val of LC, dec re a sing the an ti tu mor im mu ne res-
pon se and wor se ning prog no sis.13,14 Small num bers in
each sub grup, and dif fe rent his to pat ho lo gi cal ori gins of
the tu mors might be the cul prit for fa i lu re to de mons -
tra te a sta tis ti cally so und evi den ce for the re la ti ons hip
bet we en the prog nos tic fac tors and LCs in fil tra ti on. Dif-
fe rent his to pat ho lo gic subt ypes may ha ve dif fe rent bi o -
lo gi cal be ha vi o urs and evo ke dif fe rent deg re e of
im mu no ge nic res pon ses. As the sa li vary gland ma lig -
nant ne op lasm rep re sents abo ut 6% of all he ad and neck
ma lig nan ci es, the re la ti ve ra rity of pa ro tid gland can-
cers ma kes this study dif fi cult.28

In conc lu si on, lar ger stu di es are ne e ded to bet ter
de li ne a te spe si fic func ti o nal ro le of LCs in the im mu ne
res pon se in pa ro tid gland tu mors. On the ot her hand alt-
ho ugh a sta tis ti cal sig ni fi can ce was not ac hi e ved, our
re sults sug ges ted a lon ger di se a se fre e sur vi val in pa ti -
ents with pa ro tid gland can cer(ma lig nancy) as the deg-
re e of LC in fil tra ti on in cre a ses in the tu mo ral tis su e.
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