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Human Papilloma Virus Prevalence in
Hyperplastic Tonsils and Adenoids in

Children and Young Adults

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Our aim was to determine HPV prevalence and genotypes in nontumoral
tonsillar and/or adenoid tissue in young adults to open a discussion about the rationale of HPV de-
tection in tonsil and adenoid tissues because of the cancer development risk. MMaatteerriiaall  aanndd  MMeetthh--
ooddss::  Archived resection materials of 258 patients treated between 2003 and 2007 were retrieved
for HPV detection and typing. Sections of formalin-fixed, paraffin-blocked tissue samples of each
resected material were used as the DNA source. Six patients were excluded because of the inade-
quate quality of the extracted DNA. The age range of the remaining 252 patients was between 5 and
21 years (11.94 ± 4.20). After PCR screening, four different sets of primers covering 18 HPV types
were used for HPV genotyping by multiplex polymerase chain reaction (MPCR). RReessuullttss::  Sixteen
of the 252 surgical samples, namely nine of 114 tonsillectomies (7.9%), four of 87 adenoidectomies
(4.6%), and 3 of 51 adenotonsillectomy tissues (5.9%) were found to contain the HPV genome
(6.3%). Genotypes revealed that HPV-16 was the dominant genotype, found in 11 cases, followed
by HPV-6/11 in four cases, and HPV-31 in one case. CCoonncclluussiioonn::  The prevalence of HPV in chil-
dren and young adults that suffered from upper airway obstruction due to nontumoral tonsil and/or
adenoid overgrowth was found to be 6.3% in our study. This study reveals the need for further mo-
lecular assists for HPV under the light of 6.3 % of detected HPV prevalence and the high risk HPV
type 16 predominance. Since the oncogenic risk, we strongly suggest evaluation of HPV in tonsil-
lectomy and adenoidectomy material similar to oropharyngeal squamous etithelium.

KKeeyy  WWoorrddss::  Human papillomavirus 16; tonsillectomy; adenoids 

ÖÖZZEETT  AAmmaaçç::  Amacımız, genç erişkinlerde tümöral olmayan tonsil ve adenoid dokusunda kanser
gelişme riskinden dolayı human papilloma virüs (HPV) taranmasının mantığına açıklık getirmek
için tümöral olmayan tonsil ve adenoid dokusunda HPV sıklığı ve genotipini saptamaktır. GGeerreeçç  vvee
YYöönntteemmlleerr::  2003-2007 yılları arasında tedavi olmuş 258 hastanın arşiv materyallerinde HPV
taraması ve tiplendirilmesi yapıldı. DNA kaynağı olarak, her bir rezeksiyon materyalinin formalinde
fikse, parafin bloklu doku örnek kesitleri kullanıldı. Ekstrakte edilen DNA kalitesinin yeterli
olmayışı nedeniyle altı hasta çalışma dışı bırakıldı. Kalan 252 hasta 5-21 (11.94 ± 4.20) yaşları
arasındaydı. Tarama polimeraz zincir reaksiyon (PCR)’larından sonra, 18 HPV tipini kapsayan dört
farklı primer seti kullanılarak multiplex polymerase chain reaction (MPCR) ile HPV genotiplemesi
yapıldı. BBuullgguullaarr::  Yüz ön dört tonsillektominin dokuzu (%7.9), 87 adenoidektominin dördü (%4.6)
ve 51 adenotonsillektominin üçü  (%5.9) olmak üzere toplam 252 cerrahi örneğin 16’sında (%6.3)
HPV genomu varlığı tespit edildi. En sık olarak 11 olguda HPV 16 genotipi izlenirken, daha az
olarak dört olguda HPV 6/11 ve 1 olguda ise HPV 31 genotipleri saptandı. SSoonnuuçç::  Bu çalışma
%6.3’lük HPV sıklığı ve yüksek riskli HPV tip 16 baskınlığı tespit edilmesi ışığında HPV için ilave
moleküler yöntemlere gereksinimi ortaya koymaktadır. Kanser riskinden dolayı, tonsillektomi ve
adenoidektomi materyallerinde orofaringeal yassı epitele benzer şekilde HPV değerlendirilmesini
ısrarla öneriyoruz

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: İnsan papillomavirüsü tip16; tonsillektomi; adenoidler
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he lympho id tis su e of the na sop harynx and
orop harynx is com po sed of the ade no ids, tu -
bal ton sils, la te ral bands, pa la ti ne ton sils,

and lin gu al ton sils. Ton sil li tis and ade no i di tis are
very com mon in yo ung adults and chil dren, and
many pat ho gens can ca u se the se in fec ti ons. In cre -
a sing evi den ce has sug ges ted that hu man pa pil lo -
ma vi ru ses (HPV) can in fect the ton sil lar
epit he li um.1 Ho we ver, the re ha ve only be en a few
re por ted ca ses of HPV in fec ti on of the ton sils and
ade no ids in yo ung adults and chil dren with the ex-
cep ti on of lary nge al pa pil lo ma to sis, which is a
well-known HPV in fec ti on of the up per air way.2

HPV is es ti ma ted to be the most com mon se x-
u ally trans mit ted in fec ti on.3 Most pe op le who be-
co me in fec ted with HPV will not ha ve any
symptoms, and the in fec ti on will eit her cle ar on its
own or the vi rus will re sult in be nign, self-li mi ting
warts or tu mors, cha rac te ri zed by ab nor mal ma tu -
ra ti on and dif fe ren ti a ti on of epit he li al cells. Des pi -
te its be nign cha rac ter, HPV has be en as so ci a ted
with he ad and neck squ a mo us cell car ci no mas
(HNSCC), es pe ci ally of the orop harynx, with hig -
hest dis tri bu ti on in the ton sils.4 Ho we ver, the ro le
of HPV in the can cer trans for ma ti on pro cess is
con tro ver si al, and the re is in cre a sing in te rest in the
pos sib le as so ci a ti on bet we en HPV in fec ti on and
SCC of the orop harynx. 

In the pre sent study, we at temp ted to de ter -
mi ne HPV pre va len ce and types in non tu mo ral
ton sil and/or ade no id tis su e in yo ung adults. Our
aim was to open a dis cus si on abo ut the ra ti o na le of
HPV de tec ti on in ton sil lary and ade no id tis su es be-
ca u se of the can ser de ve lop ment risk. In ad di ti on,
we ai med to ha ve a clu e for furt her eva lu a ti ons to
re a li ze the pos sib li tiy of lon gi tu di nal trans mis si on
du ring birth, sin ce HPV re ma ins la tent in the epit -
he li um for ye ars.5

MA TE RI AL AND MET HODS

STUDY PRO TO COL

This study was con duc ted on spe ci mens arc hi ved
bet we en 2003 and 2007, ta ken from 258 in di vi du -
als who suf fe red from up per air way obs truc ti on
and who we re tre a ted with bi la te ral ton sil lec tomy

and/or ade nec tomy. No ne of the pa ti ents had res-
pi ra tory pa pil lo ma to sis or any im mu no sup pres sant
di sor ders. Six pa ti ents we re exc lu ded du e to ina de -
qu a te qu a lity of the DNA in the ir arc hi val ma te ri -
al. The age ran ge of the re ma i ning 252 pa ti ents was
bet we en and 5 to 21 (11.94 ± 4.2). The ma te ri als of
each ca se in the study we re tre a ted to get her, re-
gard less of ope ra ti on type, such that samp les ta ken
from bi la te ral ton sil lec tomy, ade no i dec tomy, or
both we re sub mit ted for DNA ex trac ti on in the sa -
me tu be. 

DNA EX TRAC TI ON AND MUL TIP LEX POLY ME RA SE CHA -
IN RE AC TI ON (MPCR)

Fo ur 10 µm-thick sec ti ons of for ma lin-fi xed, pa raf -
fin-bloc ked tis su e samp les of each re sec ted ma te ri -
al we re used as the DNA so ur ce. Ap pro xi ma tely 20
to 80 µm thick tis su e samp les, rep re sen ting all ava -
i lab le tis su e blocks, we re sub mit ted for DNA ex-
trac ti on in the sa me tu be. DNA ex trac ti on was
per for med using a stan dard pro ce du re (QI A amp
DNA mi ni kit, QI A GEN, Hi den, Ger many). The
ex trac ted DNA con cen tra ti on, de ter mi ned using
spec trop ho to metry at 260 nm, was ap pro xi ma tely
100 ng/µl, and was used for the PCR re ac ti on. The
in teg rity of the DNA ex trac ted from each samp le
was de ter mi ned using both DNA elec trop ho re sis
and PCR amp li fi ca ti on of the hu man be ta-glo bin
ho u se ke e ping ge ne. 

One of the most sen si ti ve PCR as says, the nes -
ted MY/GP PCR, which enab les the amp li fi ca ti on
of bro ad spec trum HPV ge noty pes by using pri -
mers tar ge ted to the vi ral E6/E7 on co ge ne re gi ons,
was used for the first ro und of HPV ge no mic scre -
e ning.6-8 Fol lo wing HPV scre e ning, the HPV-po si -
ti ve samp les we re sub mit ted for ge noty ping. The
pre vi o usly des cri bed GP-E6/E7 ge noty ping stra t-
egy, ba sed on MPCR pro duct si ze, was used for
HPV ge noty ping.7 Bri efly, fo ur dif fe rent sets of
pri mers co ve ring 18 HPV ge noty pes, inc lu ding
HPV types 16, 18, 31, 59, 45 (first MPCR set); 33,
6/11, 58, 52, 56 (se cond MPCR set); 35, 42, 43, 44
(third MPCR set); and 68, 39, 51, 66 (fo urth MPCR
set) we re used. De ta i led in for ma ti on abo ut scre e -
ning using the MY/GP nes ted PCR as say and ge no-
ty ping using the nes ted MPCR (nMPCR) as says are
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both shown in Tab le 1.7 Each of the scre e ning and
ge noty ping PCR amp li cons we re lo a ded on to 2%
aga ro se gel and elec trop ho re sed for 45 mi nu tes un -
der 100 V and cons tant cur rent in TBE buf fer. Am-
p li cons we re vi su a li zed un der UV light af ter
et hi di um bro mi de sta i ning. The pre sen ce of pre-
vi o usly known ba se pa ir length DNA bands was
ta ken as the evi den ce of HPV ge no me pre sen ce
(Tab le 1).

RE SULTS

Six te en of the 252 sur gi cal samp les, spe ci fi cally ni -
ne of 114 ton sil lec tomy, fo ur of 87 ade no i dec -
tomy, and thre e of 51 ade no ton sil lec tomy tis su es,
we re fo und to con ta in the HPV ge no me by
MY/GP nPCR scre e ning as say (6.34%). Ge noty -
ping re sults of the se po si ti ve samp les using
nMPCR HPV as say re ve a led that HPV-16 was the
do mi nant ge noty pe fo und in eight ton sil lec tomy
samp les, two ade no ton sil lec tomy samp les, and one
ade no i dec tomy samp le. HPV-6/11 was de tec ted in
thre e ade nec tomy samp les and one ton sil lec tomy
samp le. HPV-31 ge no me was fo und in only one
ade no ton sil lec tomy samp le. No ne of the samp les
in the study we re fo und to con ta in mul tip le HPV
ge noty pes (Tab le2). 

DIS CUS SI ON
HPV may play a ro le in the pat ho ge ne sis of ton sil -
lar can cer be ca u se the mu co sal squ a mo us epit he li -
um is ea sily ex po sed to vi ral in fec ti on. The
pos sib li tiy of lon gi tu di nal trans mis si or du ring at
birth is al so anot her is su e in the eti o logy of orop ha-
ry nge al SCC de ve lop ment sin ce HPV re ma ins la-
tent in the epit he li um for ye ars. Mul tip le ca se
se ri es ha ve re por ted the pre va len ce of HPV DNA
in he ad and neck can cers as 0-100%.4 Among he ad
and neck can cers, HPV DNA po si ti vity tends to
show si te de pen den ce, with the ton sils, oral ca vity,
and larynx be ing the most com mon si tes.9,10 Kre i -
mer et al10 re vi e wed 5 046 he ad and neck SCC can-
cers from 60 stu di es and re a li zed that the HPV
co e xis ten ce was im por tant is su e with a 25.9% pre -
va len ce. Ot her stu di es al so stress HPV re la ti on in
the SCCs, es pe ci ally HPV type 16.2,11-13

Sin ce the squ a mo us can cer-HPV co e xis ten ce
is well do cu men ted as well as on co ge nic pro pen -
sity of cer ta in types of HPV vi rus, HPV scre e ning
and typing of orop hary nge al squ a mo us epit he li um
in hyperp las tic ton sil and/or ade no id tis su es se ems
me a ning ful to de ter mi ne whet her a pre ven ti ve tre -
at ment is ne e ded or not.    

The lo ca ti on of the ton sil lary tis su e in the
orop harynx is ide al for samp ling mu co sa po ten ti -
ally ex po sed to HPV, and the se spe ci mens pro vi -
de an abun dant so ur ce of mu co sal tis su e for
furt her mo le cu lar tes ting. Samp ling the hyperp -
las tic ton sil and/or ade no id tis su e for HPV de tec -
ti on se ems to be a re li ab le as say for furt her risk
as sess ment. Ho we ver, the re are a few stu di es that
eva lu a ted the pre sen ce of HPV DNA in tu mor-
fre e ton sil and/or ade no id tis su e. Syrja nen se arc -
hed me di cal li te ra tu re un til the end of 2002 and

TABLE 1: HPV screening and typing strategies.

MY/GP  assay (nPCR) for HPV screening

1st round PCR: MY9/MY11

2nd round (nest) PCR: GP5/GP6

HPV genotyping assay (nMPCR)

MPCR Group 1: HPV Types: 16, 18, 31, 45, 59

MPCR Group 2: HPV Types: 33, 6/11, 52, 56, 58

MPCR Group 3: HPV Types: 35, 42, 43, 44

MPCR Group 4: HPV Types: 39, 51, 66, 68

MY/GP screening HPV genotyping

Test material HPV positive/ total Type 16 Type 6/11 Type 31

Tonsillectomy materials 9/114 (7.89 %) 8 1 -

Adenoidectomy materials 4/87 (5.59 %) 1 3 -

Adenotonsillectomy materials 3/51 (5.88 %) 2 - 1

Total 16/252 (6.34 %) 11/16 4/16 1/16

TABLE 2: HPV genotype distribution in resected materials.
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re por ted that only 200 nor mal ton sil lar samp les
and /or bi opsy samp les from ton sil lar tis su e we re
analy zed for the pre sen ce of HPV DNA.2 Ove rall,
8.5% (17 of 200) of the samp les con ta i ned HPV
DNA, eit her type 16 (12 samp les) or 6/11 (fi ve
samp les).2 We analy zed Eng lish me di cal li te ra tu -
re and Syrja nen`s re port for ar tic les that analy zed
HPV DNA in non tu mo ral ton sil lar and/or ade no -
id tis su e using PCR ba sed tech ni qu es.14-22 We fo -
und ni ne re ports in which a to tal of 555
non-tu mo ral ton sil lar samp les and 50 ade no id
samp les we re analy zed for the pre sen ce of HPV
DNA. In to tal, 5.9% (33 of 555) of the samp les
con ta i ned HPV DNA, and the most pre va lent type
was HPV 16 (31 samp les). Con cor dantly, our re-
sults sho wed that 6.34% (16 of 252) of the samp -
les con ta i ned the HPV vi rus ge no me and HPV-16
was the do mi nant ge noty pe.

The re is a wi de ran ge of va ri a ti on, bet we en 0-
15%, in the ra te of HPV DNA de tec ted in tu mor
fre e ton sil and ade no id tis su e in dif fe rent stu di -
es.20-22 HPV DNA de tec ti on met hod may be the ca -
u se of this va ri a ti on. In the pre sent study we used
the gold stan dart PCR met hod for HPV de tec ti on
and ge noty ping to avo id fal se re sults. 

Chen et al19 sho wed the pre va len ce of HPV
DNA as 6.3% in pa ti ents un der go ing ton sil lec tomy
for chro nic ton sil li tis or ton sil lar hyper trophy. In
the ir study, they inc lu ded pa ti ents from all age gro -
ups ran ging from 2 to 72 ye ars of age.19 Sisk et al20

tes ted 50 nor mal ton sil samp les and 15 pa pil lo ma
spe ci mens using PCR, and fo und that two of nor-
mal ton sil samp les, we re po si ti ve for HPV DNA
and all pa pil lo mas we re po si ti ve for DNA of HPV
types 6/11. In con trast to the se re sults, Ri be i ro et
al21 exa mi ned the pre va len ce of HPV using PCR in
the ton sils of 100 chil dren un der go ing ton sil lec -
tomy, and fo und no ne of the ton sil samp les we re
po si ti ve for HPV.21 In the pre sent study the age
ran ge was slightly ol der when com pa red to Ri be ri -
o’s study gro up, ho we ver it was qu i te matc hing
with the Chen’s study gro up. This re sult in di ca tes
that HPV ra tes in orop hary nge al squ a mo us mu co -
sa may vary bet we en po pu la ti ons. 

The pas sen ger or de ri ver di lem ma for HPV-re -
la ted squ a mo us epit he li al le si ons has long be en in-
ves ti ga ted with gre at out co mes re a li zing the re al
on co ge nic po ten ti al of cer ta in HPV types, be ing
most fre qu ently the HPV-16 and HPV-18. Sin ce
the on co ge nic risk, we strongly sug gest eva lu a ti on
of HPV in ton sil lec tomy and ade no i dec tomy ma-
te ri als as a samp le of orop hary nge al squ a mo us ep-
it he li um. In ad di ti on to pre vi o us stu di es on
non-tu mo ral orop hary nge al epit he li um, the pre s-
ent study re ve als the ne ed for furt her mo le cu lar as-
sess ment for HPV sin ce HPV pre va len ce was
de tec ted as 6.34%, with a high risk HPV type 16
pre do mi nan ce. This study al so en ligh te ned a furt -
her ne ed for eva lu a ting the lon gi tu di nal HPV
trans fec tin as a risk fac tor for can cer.
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