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An etiologic role for human p .. pillom ..... lr ... ' (HPV) infec
tions in either head and nKk (HNC) or esophageal carcino
genesis remains debatable. Patients with head and neck can
cer are at high risk for deYeloplng a second esophageal 
squamo ... s cell cancer (ESCC). The aim of our study was to 
determine whether HPV infections playa role in this multi_ 
focal carcinogenesis . Samples from 2 groups of HNC patients 
were studied: Random esophageal biopsies were collected 
from the first group of 60 patients who had been screened for 
asymptomatic ESCC. The second group consisted of 21 pa
tients with pairs of HNC and ESCC. Both the fresh frozen 
biopsy samples of the first group and the paraffin-embedded 
specimens of the setond group were evaluated for the pres
ence of HPV DNA sequences by PCR amplification, doning 
and sequencing. HPV DNA sequences were detKted in 
66.1" of normal/inflammatory (34/51) and dysplastic and ma
lignant (6/9) esophageal ti ssues from HNC patients being 
screened endoscopically. Similarly, in the second group of 2 r 
patients with both HNC and ESCC, HPV DNA sequences 
were demonstrated in Il (61 .' '') of the HNC biopsies and In 
14 (66.1" ) of the ESCC biopsies. The prevalence of high_risk_ 
type HPV 16 was low (5{51, 9.8" ) In normallinflammatory 
esophageal mucosa but higher (10/24, 41.6" ) in ESCC. The 
tow-risk HPV II was present in 11.1" (19/51) of normal! 
innammatory, 66.1% (4/6) of dysplastic and 28.9" (11/45) of 
the carcinoma samples. The same HPV type was p .... sent in 
only 1/21 pairs of HNC and ESCC samples, suggesting that a 
clonal expansion from the HNC to a subsequent ESCC, or 
visa versa,;s unlike ly. The high preyalence of "low-risk" HPV 
infections points to the need for studies on possible interac_ 
tions of these infections with the use of alcohol and tobacco 
in the pathogenesis of these tumors. 
(I ZOO) Wiley-LisJ. {,"c. 
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Human papillomavirus (HPV) infections have been associated 
with II subset of callCers of the head lind neck.' - · as well as with 
squamous cell carcinomas of the esophagus.' The most prevalent 
HPV types demonstratal in 20- 25% of squamous cell carcioomas 
of the head and neck have been geni tal high-risk HPV types.' ....... 
After the firsl demonstrnlion of papillomavirus DNA irt a tonsillar 
carcinoma.'o several sllIdies followed associatirtg abou t 50% of 
these carcinomas with papillomavirus irtfcctions.l . II - 14 Oropha
ryngeal c'lrcinomas also frequently harbor HPV DNA. whereas 
data for the HPV prevalertce in laryngeal. hypopharyn)( and oral 
carcinomas vary considerably.'..l·"·'· The data on the prevalence 
of papillomavirus infection in esophageal squamou, cell cancer 
(ESCC) have r~nged from its uhsencc 10 more than hal f of the 
tumor, harboring HI'V DNA.' The majorily of studies were de
~ignl...t In test for the presence of the high-risk HPV types only. 
main I) for HPV 16 .Ind HPV 111."-" A few studies ha"c pointed 
out that infection, with other HPV types were ul~ detectable in 
these tumors. l. _.l~ 

Esophageal cancer in general has a very piXlr progoosis. due to 
the usually advanced disease at Ihe lime of diagnosis. Early de
tection and treatment of asymplomatic second ESCC prolongs 
~urvi\'al of p~tients.·ll In an earlier study, we prospectively 
screened paticnh w,th HNC for ~symplOmalic £SCC by higll
resolution vidoo-e~(}phag{)scopy al.d collecled r~ndom esopllageal 

biopsies."'"' Low- or high-grade squamous cell dysplasia was de
tecled in 6.8% of the patients and ESCC in 7.4%. Our present 
study investigated a series o f these samples for a possible role for 
HPV infection in Ille developmenl of ESCC. In addition. we 
examined s.amples from esophageal, as we ll as the head and neck 
cancers. fro m the same patients to detennine wllelher tile same 
HPV type may be in ... olved irt both tumors. Three different primer 
combinations were used for PCR amplitlcation to detect all known 
as well as puta tive new HPV types thai may be presen1. We 
subsequenlly cloned tile amplicolls and sequenced at least 10 
cloned fragments from each. 

MATERIAL AND METilODS 

Samples atld DNA e.>."IMClilNl 

All samples were collected at tile University Hospita l o f Berlin. 
First groop of (asymptomatic) patients who were previously 

diagnosed for HNC: Biopsies from the esophagus (II '" 60) were 
co llected randomly during high-resolution video--esophagoscopy 
over the period May 2000 to August 2001, as described prev i
ously.~ The ~ge of the patients ranged from 45 to 89 years, wi th 
a mean age of 60.6 years and illduded 10 females and 50 males. 
Samples were froren ;md stored at -70"C until use. One sample 
per patient was analyzed in our present stud y. Total cellular DNA 
was e;o;tracted from the froz"n samples as described pr"viously." 

Second group of (symplomatic) patients: Archival samples from 
25 patients who had been tn:ated for HNC and £SCC were 
analyzed. Th" ag" o f this group ranged from 44 to 90 years with 
a mean age of 60.0 yean. Seventeen males and 4 females were 
includN. Here fonnalin-fi )(ed. paraffin-embedded samples were 
sc.::tioned (4-6 sections of 20 J.l.m each) artd tOlal DNA extracted 
from each sample. Great care was taken during sectioning to avoid 
contamination ],.,tween samples. The block .• were sectioned in 
several small random groups by 2 di fferent individuals al different 
time intervals over a period of I weck. The microtome was cleaned 
thoroughly and UV-exposed between samples. in addition to using 
new blades for each sample. DcparaffinilaliOll was performed by 
rotation overnight in I ml )(ylol. foHowai by centrifugalion and 
subsequent removal of the supernatant. This step was repeated 
twice (2 X I IIr) witll fresh xylol. The xylol was in tum removed 
by ro tation in I ml 100% ethanol for I hr followed by centrifu-
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galion and subsequent rcplacemenl of the supernatant with 90% 
ethanol for 45 min and repeated by st~ps of 80% ethanol fOl" 45 
min and 70% ethanol for 45 min. Samples were (hen lyophilized 
and the DNA extracted as described above. 

peR analysis and cloning 

DNA (SO-IOO ng) from each sample was amplified by PCR. 
The quality of DNA obtained from fixed samples was controlled 
by amplification with primers detecting the a -actin gene. Both the 
primer sets PC03/PC04 and RS421KM29, resulting in ampliCOIiS 
of 110 bp and 536 bp. respe<:livcly. were uscd.n The 110 bp 
fragment could nOI be umplified in 3 DNA samples. whereas the 
536 bp fragment could be amplified in 70% o f the samples. The 
tolal amount of DNA obtained for 2 samples was not sufficient [0 
perfonn all PCR reactions. We therefore c"cluded these 5 samples 
and their corresponding HNC or ESeC samples (total 4 pairs) for 
further analyses. Papillomavirus seqlK:lICes were amplified by us
ing 3 different methods, each targeting highly conserved regions 
within the Ll open-reading frame of papillomaviruses. TIlese 
illCludcd the GPS+IGP6+ primers,J6 the CP primers using mod
ified conditions as previously describedJ7.}1 and the FAP prim
el1l.>" All amplified products were cloned. At least JO inserts per 
amplicon were sequenced. Sequencing was perfonned by Ihe use 
of either the Sequenase 2.0 DNA Sequencing Kit (USB. Cleve
land, OH) or an ABI Model Sequencer using Big Dye Tcnninator 
chemistry (Perkin Elmer Applied Biosystems Division, Dannstadt, 
Gem13ny). 

Sequence analysis 
Sequences were compared to all available databanks wilh the 

aid of the HUSilr software package (Deutsches Krebsfor1>Chung
slentrum). 

RESULTS 

Patients were screened for asymptomatic ESCC on average 8 
months after diagnosis of HNC. Histologic analyses of this first 
group of esophageal samples revealed 51 biopsies with nOllTlall 
inHammatory histology. 4 with low-grade dysplasia, 2 with high
grade dysplasia and 3 with carcinoma of the esophagus. The 
location of the primary carcinomas in this group of patients had 
included 15 in the oropharynx, 9 in the hypopharynx. 7 in the 
larynx and 25 in the oral cavity. Four patients suffered from 
multifocal HNC. The. results are summarized in Table I . A total of 
34 of 51 (66.7%) esophagus samples with nonnallinflammatory 
histology were HPV DNA positive. Three of 4 (75%) low-grade 
dysplastic lesions habored HPV DNA, 2/2 (100%) high-gr~de 
dysplasias and 1/3 (33.3%) carcinomas, i ..... in total 619 (66.7%) 
pre· and malignant samples. A range of different HPV types was 
detected in these tissues, including known as well as putati~e new 
HPV types. Multiple HPV types wi thin om: sample were detected 
in 21151 biopsies wllh nonnallinflammatory histology and 2J9 with 

pre- or malignant histology (Table II). The majority of the HPV
positive nonna llinflammatory esophageal biopsies harbored HPV 
II (19151 samples. 37.3%) followed by HPV 6 (13/5 I. 25.5%) and 
HPV 87 (J 1/51. 2 I .6%) (Table Ill). Other HPV types found in the 
samples with nonnallinflammalory histology were HPV 16 in 5 
samples. HPV 27 in 3 and HPV 53 in 6 biopsies. Tn addition. the 
following HPV types were also detected in the nonnallinflamma
tory epithelium: HPV 20. HPV 21, HPV 25, HPV 32 and 4 
putat;\'e new HPV types. TIle 9 pre- and malignant samples har
bored HPV II (2 biopsies with low-grade and 2 with high-grade 
dysplasia. I carcinoma biopsy). HPV 16 ( I sample of high-grade 
dysplasia) and HPV 53 (3 biopsies with low-grade dysplasia), as 
well as HPV 5 and HPV 20 (bod! in high-grade dysplasia). 

We examined a second group of patienl~ of which both the HNC 
and the ESCC from the same patient were available. HPV DNA 
was demonstrated in 64.3% (27/42) of these biopsies (Table TV 
and V). Here the overall rate of HPV detection was very similar to 
that seen in the nonnal esophageal tiSSlK: from endoscopically 
screened tlNC patients, despite the small numbers of samples for 
each tumor type (Table I). lbe spectrum of HPV types detected 
also overlapped to SOlllt extent. Sample pairs from 10 of the 21 
(47.6%) patients were both positi~e for HPV DNA, although the 
same HPV type was prcSCII\ in only 3 pairs (Table IV). In the latter 
cases. HPV II was present on both the lINC as well as the ESCC 
from the respective palient. The IINC in I case wa~ a hypopharynx 
carcinoma (harbored HPV 16 DNA in addition) and in the other a 
carcinoma of the floor of the rllOlIth (also positive for HPV 16 and 
HPV 20). The ESCC of the fil1lt patient harbored HPV 6 as well. 
HPV 16 and HPV 87 were both present in the 2 tumors from a 
third patient in which the HNC was a tonsillar carcinoma. In 
addition. HPV II was also found in the esophageal carcinoma of 
the latter pair. Infections with multiple HPV types were present in 
7 of the HNC and;n 7 of the ESCC (t0l3114/42 samples). No I~PV 
DNA could be amplified in any of the samples from 5 patients. 
Remarkably, linle overall variation is seen when comparing HPV 
prevalences between HNC samples and ESCC biopsies. However, 
a tendency for a higher prevalence of individual HPV types was 
noted for HPV 16 present in 10 (47.6%) of the ESCC samples 
compared to 4 (19.0%) of the IINC samples. HPV 87 was prescm 
in 4 (l9.0%) HNC biopsies compared to 2 (9.5%) samples from 
ESCC DNA. although these numbers arc small. Combining the 
results from both HNC and ESCC, HPV II 02142. 28.6%) and 
HPV 16 (1 4142. 33.3%) were the most prevalent HPV types. 
followed by ~IPV 87 (6142, 14.3%). HPV 20 (5/42 . 11.9%) and 
HPV 6 (3/42. 7.1 %) (Table V). Other HPV detected were HPV 18 
(2 cases), HPV 27 and HPV 32 ( I case each) and the putative new 
HPV types DL2S3 and FA24 ( I ca<;e each). 

DlSCUSStON 

An etiologic role for papillomavirus infct:tions in malignant 
tumors of the head and neck as well as in carcinoma of the 

TABU: I _ PIlEVALE.NC1 OF IlPV IN TilE A$YMP'roMATIC ESOI'tlAGEAL TISSUE FROM 60 SCl!f..ENED HEAD AND NECK CANCER (HNC] PATIEN"l"S 
(FIRST GROUP) A'ID PAIRS OF TUMOR BIOPSIES FROM 21 PATIENTS WITII Born (HNC) AND ESOMIAGEAL SQUAMOUS CELL CANCER 

tESCC. SECOND GROUP) 

~ioo"'HNC 

Orophar} n.' 
Ilypopharynx 
Oral cavny 
Larynx 
Tonsil 
Multiple 
Total (% po.'iiti~e) 

lI<nlgn 

7/13 
516 

16m 
316 

3/3 
34/St \66.7) 

,~-
r,"'f'h.>pl hOop<) "".-===:::c; HI!" I'- Cote,,,,,,,,,, 

zn 
011 
III 

3/4 (75) 

212 

Y2 (100) 

011 
011 

III 
1I~ (.13.3) 

' Include!; tumOfs of the Hoor of th~ moutlt. ton{;ue. palate and oral mucosa. 

= ,,~ 

llS 2/5 
III III 
7/11 611 l' 
30 30 
III III 

1412 1 (66.7) 13121 (61.9) 



lIead Ind nect cancer 
(HNC) 

Oral cavity 

Laryn~ 

Multifocal 

I Refe",rw;es 36-39. 

6 
II 
16 
27 

" 81 , 
20 

" " 32 
KG463I1lPV50 related) 
CW76O(tIPV23 related) 
IG50 (IIPV23 related) 
KG306(1IPV5 related) 

IIPV DNA IN I'SOPI IAGEAL CANCER 

T,\.BU; II liP'" ONA IN UPOIIAGEAL BIOPSIES 

ReM" 0( IIPV-p"'iri..., ........ ( .... 0( primm .....s)' 
UP CP FAP 

NormallinAamma""1' (7/13) 

High-grade dysplasia 12fl) 

Norm~lfinR~mm~tory (516) 

Low-grade dysplasia (2fl) 
Carcinoma (01 1) 
Norm~llinn8mmatOl)' (16/23) 

Luw-gradc dysplasia (011) 
Carcinoma (Oil) 
NormallinnammatOl)' ( 316) 

LQw-grade dy~plasia (III) 
NormallinllammalOl)' (3/3) 

Carcinoma (111) 

No, 

N" 
HPV 16 
HPV 11 

N" 
HPV 11. HPV 16 
11PV 11. IIPV 16 
IIPV 11. IIPV 16 
IIPV II 
N" 
N" 
N" 

HPV II 
HPV 6 
HPV II 
N" 
N" 
N" 
N" 
HPV 6. HPV II 
HPV II, HPV 32 
)-IPV 11 
lIPV 11 N,. 
ItPV 11. IIPV 16 
~IPV 11. HPV 27 
HPV 6. HPV II 

N,. N,. N,. N,. 
~IPV 11 

N,. 
N" 
HPV 16 N,. 
No. 
HPV 11 
N" 
Neg 

N " N,. N,. 
N" 

HPV 6 
N" 
/[PV 27 
IIPV 5 N,. 
IG50 
HPV II 
I-t PV 6. CW700 

~lPV 6, H PV 25 
HPV 6 N,. N,. 
N" 
N" 
IIPV 6 
HPV 6 
N" 
II I'V 6 
IIPV 6 
HPV 25 

N,. 
IIPV 6 
HPV II. HPV 

81 
IIPV 21 N,. 
N" 
IIPV 6 
N" 

HPV 6 
N" N,. 
N" N,. 
N" 
N" 
Neg 

TAIIL[ Ill _SUMMARY ~ Rf.sULTS IN 6(1 ESOPHAGEAL BIOI'SIU (FIRST GROUP) -~ - St 

!3 (25.5%) 
19 (37.3%) 
5 (9.8%) 
3 (5.9%) 
6 (11.8%) 

I I (21.6%) 

1 (2.0%) 
1 (2.0%) 

Pre- .nd mal,,,,",,, .-. 
5 (55.6%) 
1 (11.1%) 

J (33.3%) 

I (11 I'l-) 
I (11.l%) 

KG463 
HPV 11 
HPV6 
HPV II. HPV 

53. HPV 81 
N" 
N" 
N" 
HPV 11, HPV 20 N,. 
HPV 87, KG306 
N,. 
II PV 53, HPV 

87, CW700 N,. 
HPV 11 
~IPV II. HPV 53 
~lPV 11. HPV 53 
IIPV 87 
KG436 
N" 
N" N,. 
III'V 21 
III'V53 
ItPV II, IIPV 

53, CW760 
III'V 53 N,. 
N" 

IIPV 87 
~IPV I! 
HPV 53, CW760 
~IPV 87 N,. 

N,. 
HPV 87 
N" 
IIpV 53 
I-tPV 87 
llPV 11.IIPV 81 
HPV II.IWV 87 
HPV II 

13(21.7%) 
24 (40%) 
6 (10%) 
3 (5%) 
9 (15%) 

11 (18%) 
( (1.7%) 
1(1.7%) 
1 (1.7%) 
1 (1.7%) 
I (1.7'1) 
2 (3.3'l-) 
2(3.1'';') 

Total 00. of samples po~illve 

1 (2.0%) 
20_9%) 
2(39%) 
I (2.0%) 
I (2.0%) 

34 (66.7%) 6 (66.7%) 

I (1.7%) 
1(1.7%) 

-W (66.7%) 

esoph~glls is still nOI conci llsivc. The prcvulence and Iype speci
ficity or diversity uf HPV DNA in these turoo~ depend 10 a large 
extent on the methodology u<;ed. (n pllbli~hed data, HPV 16 

represents Ihe most prevalcnl HPV type in HPV-po~;tive biopsie. 
from malign3111 tumor_ of the head and nl'Ck.I,H_b.1 M~ny c~rtier 

reponed ~llIdics used rc~l rjctctl methods and probc~ for HPV DNA 
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TABU: IV IIPV IN 21 PAIRS Of UEAO AND NECK CANCER (HNC) AND ESQf'HAGEAL SQUAMOUS CEU. CARCINOMA (ESCC) SAMPUS 

HNC(.., RnuI" of HPV.pooinvc .......... ( .... of primcn ....cd) ESCC( ..... 11.",1" olIlPV."""ilivc...,..... 
I'o,;e .. 

pal;" ... "",;,;'0/ 1'>,;, ... pooi!ivcl (Sehn(~_) 
00. polio .......... ) G' " '" po';"""-) G' " '" 

Oropharynll N,. N" N,. y) HPV 16 N,. N,. 
(215) 

2 HPV6. HPV 6 N" HPV II, N" N" 
HPV 32 HPV 16 

3 N" N,. HPV II N" N" N" , Hypopharynx HPV II N" HPV 6 I II ]-[PV II. N" N" 
(111) HPV 16 

) Oral cavilY' N" N" ~IPV n. 7111 N" N" N" 
(6/! I) FAN 

6 HPV]1 HPV [6. N" N" DL253 N" 
HPV 20 

1 N" No, No, HPV 16 HPV 20 HPV 87 , N" N" HPV 81 IIpV II. N" N" 
HPV 16 

9 HPY 11 N" N,. HPV 16. N,. N,. 
HPV 27 

10 N,. N,. N" HPV 16 N" N,. 

" N,. N" IWVll HPV II. IIPV 20 N" 
HPV 16 

HPV 18 N" N" I~PV 16 N,. N" 
12 Larynx (313) HPV 16 N,. HPV 81 lB N" N,. HPV 6 
13 N" N,. HPV 20 HPV 11 N" N" 
14 HPV 16 HPV 20 HPV 20. HPV 18 N" N" 

HPV 87 
15 Tonsil (1/1) HPV 16 N" t lPV 87 III HPV II. N" HPV 87 

HPV 16 

I tllClude~ tu~ (If the floor of the mouth, tongue. palate and oral mucosa. 

T",RLF. V - SUI-tM ", MY Of HPV SAMPU,S POSIllVE IN oil I'ATIINTS WITH HEAD AND NOCK CANCER (HNC) AND E!iOPIIAGEAl SQUAMOUS 
Cf.u. CAIIClNOMA (F.5CC) 

liP\' 'YJIC IlNC ~- ll 

6 2 (9.5%) 

" 6 (28.6%) 
16 4 (19.0%) 
IS 1 (4.8%) 
20 3 (14.3%) 
S1 4 (19.0%) 
21 
32 1 (4.8%) 

DL253 (lWY 80 related) 
FA24 (u ry 43 relmed) 1 (4.8%) 
TOial 00. of samples positive 13 (61.9%) 

detection in esophageal eancer,~ and therefore a joint study be
tween laboratories was performed to determine whetherolher HPY 
types might also be involved.'" A spectrum of different HPY types 
was demonstTllted in AAmples originating from China, including 
types that had historically been associated with eutanCOlls lesions. 
These data were confirmed in an independent siudy including 
samples from other geographic regions. J ' 

TIle aim of our present siudy was to detennine whether HPV 
DNA is present in the esophageal mucosa of asymptomatic pa
tients. as weI! as whelher the same HPY type was present in both 
the ESCC ~nd the HNC from Ihe sume putien!. The JXlpiUomavi
ruses are ,"cry divcn;e in sequence. even in the highly conserved 
regions of the LI open-reading frame, and it is difficult 10 amplify 
different IlPY Iype, with equal scnsitivity. Three different PCR 
primer ...:'ts amplifying different regions of the LI ORF und cov
ering all ~roup~ uf ]"nown HPV type~ were therefore used in the 
analyses . In Ihe fl rsl group of endoscopiC esophageal samples, 85% 
consisted of only normallintlammatory epithelium upon histologic 
analysis. Taken together, HPY DNA was demonstTllted in 1Wo
thirds of all samples tested. No obvious differeoce was 1I00ed 
between 1I0nnallinflammatory and malignant tissues. 311d thc spec
trum of HPV type~ prC'lCnt wa. al<;<> .imibr. Although rhc numbe ... 
of the samples tested were small. the lendeney was that the 

F.5CC. - 21 Toul. _ 42 

1 (4.8%) 3(1.1%) 
6(28.6%) 12(28.6%) 

10(47.6%) 14 (33.3%) 
1 (4.8%) 2(4.8%) 
2 (9.5%) 5 (11.9%) 
2 (9.5%) 6 (14.3%) 
1 (4.8%) 1(2.4%) 

1(2.4%) 
1(4.8%) I (2.4%) 

1(2.4%) 
14 (66.7%) 27 (64.3%) 

low-risk HPY 6 was more prevalenl in nonnallinflammatory tissue 
than in malignant tissue and the high-risk HPV 16 higher in 
carcinomas than in normallinflammatory samples. It was interest
ing 10 note rhat the low-risk-type HPV 11 waS pre""nt in almosr a< 
many carcinomas (13/45. 29%) as in nonnallinflammatory biop
sies (19151, 37.3%) and was prescnt in about the same number of 
carcinomas as HPV 16 (14/45. 31%). Low-risk HPV types had 
also been demonstrated in earlier studies of carcinomas of the 
esophagus.)O,J, The E6 and E7 proteins of the low-risk HPY types 
do not readily immOf1alize primary cells, Bnd additional co-factors 
are probably needed for malignant transfonnation of infeCled 
cclls:'o The use of tobacco and alcohol has been Jillked 10 carci
noma development of the upper acrodigestive tnlcl,"2,H bUI unfor
tunately these data were nOI available for our present study. [, 
should be interesling 10 ,tudy a possible interaction of lheir car
cinogenic metabolites with [ow-ri,k HPV infeetion~, HI'Y 87 was 
detecled in both nonnal/inflammatory and malignum samples. 
Available data sugge!>! that its genes stimulate hasl cell prolifera
tion .... HPV 20 found in our study in HNC and in ESCC biopsies 
may also require additional co-factors for the e limination of cel
lular proteins controlling funClions of it~ genes in 1I0nnal cells. 
HPY 20 belongs to the culanL""Ou, group of HPY Iypcs and has 
been found in several nonmelanoma skin eaneen;.·~ It has also 
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been detected in our previous studies on samples from esophageal 
earcinoma."'-'I HPV 53 was previously demonstrated ill carci
IIOma of the esophagus3<l but in our present study was only found 
in normallinllammarol)' tissue and low-grade dysplasias. lillie is 
known about the di s tribution of this HPV type in other tumors. 1be 
number of samples from nonnaVinll~mmatory esoph~ge~1 epithe· 
lium harboring high-risk-type HPV 16 DNA was rel~tively low 
(5151. 9.8%) but higher in esophageal carcinoma samples ( IOn4, 
41.7%). whereas HPV 18 was detected only in cardnomas. The 
oncogenic functions of these 2 HPV types have been well esta D
lished.41 

Endoscopic sun'eillance of the esophagus in patients with he3d 
and neck cancer has been reoommended.046.47 lbe detection of 
identical HPV types in only 3 of 21 pairs of the HNC and ESCC 
samples suggests thm clonal expansion from the HNC to a subse
quent ESCC. or visa versa. is unlikely. This has also been analyzed 
by allelic loss detection by Califano el 0/. 48 On the other hand, the 
high prevalence of papillomavirus in the nonnal mucosa of these 
patients indicates a need foc close surveillance. We demonstrated 

the preseoce of a spectrum of different HPV types in nonna! 
mucosa of lhe esophagus, as well as in both HNC and ESCC. 
lbese include IIOt only high- and Jow-risk HPV types but also 
types for which little or no data are avaitable about their capacity 
to immortalize or transform cells. It appears Ihal the mole.:.:uJar 
mechallisms differ by which high- and low-risk papillomaviruses 
contribute to malignant transformation of cells.-fO··' lbe presence 
of high-risk HPV types may. to a larger degree, be associated with 
tumors oot linked to tobacco smoking and alcohol consumptioll,~ 
possibly in conlrast to those associated wilh low-risk HPV illfec
tions. OUf data point to a need to elucidate the mechanisms through 
which the low-risk HPV types may be involved in the pathogencsis 
of malignant tumors. 
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