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Human papilloma viruses: a study of their prevalence in the
normal larynx

DESMOND A. NUNEZ, F.R.C.S.*, SIAN M. ASTLEY, M.Sc.t, FRASER A. LEWIS!,

MICHAEL WELLS, M.R.C.PATHt

Abstract
The association of human papilloma viruses (HPV) with laryngopharyngeal squamous cell carcinoma is under
investigation. The suitability of control tissue in the reported series, invariably obtained from histologically
normal tissue adjacent to a squamous cell carcinoma or from patients with benign laryngopharyngeal disease,
is questionable. The present study determined the prevalence of HPV in a series of normal larynges.

Twelve autopsy larynges were collected. DNA was obtained by SDS proteinase K digestion. Evidence of
HPV infection was documented by the polymerase chain reaction using oligonulceotide primers complemen-
tary to sequences in the E6 region of HPV types 11,16 and 18.

Four female and eight male larynges, mean age 65 years (SD=16 years) were collected 72 hours postmortem
(median value). HPV type 11 was isolated from three specimens. A 25 per cent prevalence rate for HPV 11 was
found. No other HPV types were isolated.
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Introduction
Human papilloma viruses (HPV) types 6 and 11 have an
established aetiological role in laryngeal papillomatosis
(Terry etal., 1987). The oncogenic potential of HPV in the
human larynx is being investigated (Brandasma and
Abramson, 1989; Morgan etal., 1991).

The prevalence of HPV in laryngeal verrucous car-
cinoma, carcinoma in situ and invasive squamous cell car-
cinoma varies from five to 88 per cent; 6, 11, 16 and 33
being the subtypes isolated (Kashima, et al., 1986; Dek-
mezian et al., 1987; Brandasma and Abramson, 1989;
Bryan^a/., 1990; Morgans al, 1991). Recent work sug-
gests that the isolation of HPV is no greater in the car-
cinomatous larynx than in the control larynx, thereby
questioning its aetological significance (Brandasma and
Abramson, 1989; Bryan etal, 1990).

Reported control tissue consists of biopsy specimens
from adjacent nondiseased sites, or biopsy specimens
taken from patients undergoing direct laryngoscopy in
whom there is no evidence of respiratory papillomatosis
or malignancy. The controls therefore invariably consist
of tissue obtained from a group of patients with laryngeal
pathology, albeit sometimes benign, and are unlikely to be
representative of the general population.

A number of techniques have been used for the identi-
fication of HPV in the larynx which vary in their sensitiv-
ity and specificity. The polymerase chain reaction (PCR),
the most sensitive available technique (Bryan et al., 1990;

Morgan et al., 1991) was used to determine the prevalence
of HPV in this series of normal autopsy larynges.

Methods
Larynges appearing normal were collected at autopsy

with local ethical committee approval. The supraglottis,
glottis and subglottis of each larynx was sampled. HPV
sequences were detected by PCR using oligonucleotide
primers complementary to the sequences of the E6 region
of HPV types 11,16 and 18 as described previously (Grif-
fin et al., 1990) In brief 4 x 1 0 |im paraffin sections were
cut using a microtome, slide mounted and left on a hot
plate for five minutes. The tissue was dewaxed in xylene,
rehydrated through graded alcohols to water, and then
scraped off into a 1.5 ml microcentrifuge tube to be incu-
bated in 100-50014.1 of digestion buffer containing 10 HIM
tris-hydroxymethylaminomethane hydrochloride (TRIS-
HCL( pH 8.8, 100 mM NaCl, 25 mM ethylenediammine-
tetraacetic acid (EDTA), 0.5 per cent sodium dodecyl sul-
phate (SDS) and 2 mg/ml proteinase K at 37°C for five
days. The aqueous digest was then extracted once with
phenohchloroform (1:1), once with chloroform:isoamyl
alcohol (24:1) and the DNA was precipitated with two
volumes of ethanol and 1/10 volume of 3 M sodium ace-
tate at -20°C overnight. The DNA was collected after cen-
trifugation at 15000 g for 10 minutes, dried and re-
dissolved in 50 (J.1 of ultrapure water: 10 jxl aliquots were
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amplified to detect the presence of beta-globin before pro-
ceeding to HPV detection.

HPV detection was carried out using a reaction mixture
containing 1 nM of each primer pair, 200 |IM of each
dNTP, 10 x reaction buffer (10 mM TRIS-HCL, pH 8.3;
50 mM KC1; 7.5 mM MgCl2; 0.01 per cent gelatin; 0.1 per
cent TRITON x 100; 1.0 unit of Taq polymerase (Super
Taq: HT Biotechnology Ltd) in a total reaction volume of
50 \il. A positive control containing a HPV recombinant
plasmid and a negative control in which ultrapure water
was substituted for the aliquoted DNA were also ampli-
fied for each series of DNA specimens tested.

Temperature cycling was performed using a program-
mable cycler (M.J. Research, Waterdown, MA) pro-
grammed to perform one cycle at 94°C for five minutes,
55°C for 90 s, 72°C for two minutes and 39 cycles at 94°C for
30 s, 55°C for 90 s and 72°C for two minutes. The amplified
products were visualized under ultraviolet light after electro-
phoresis for one hour on a two per cent agarose gel.

Stringent laboratory conditions were routinely used to
reduce the risk of cross-contamination and false positivity.
Furthermore the consistency of the findings were con-
firmed by repeating the PCR test protocols for all speci-
mens on a minimum of two occasions, one week apart.

Results
Four female and eight male larynges were studied. The

patients had a mean age of 65 years (SD=16 years). The
larynges were harvested at a median time of 72 hours post-
mortem (range 24-144 hours). Three larynges each were har-
vested from nonsmokers (cases 7, 8 and 11) and ex-smokers
(Table I). Five of the other cases were active smokers and one
case had an indeterminate history of tobacco use.

All of the specimens underwent amplification with
human betaglobin primers. HPV 11 was isolated from
three cases, no other viral subtypes were found.

Discussion
The 33 per cent prevalence rate of HPV 11 found in the

present study is not significantly different from that shown
for sites of invasive squamous cell carcinoma or adjacent
histologically normal sites in the larynges studied by Mor-
gan et al. (1991) (Fisher's exact test: p>0.05). The results
are also within the 95 per cent confidence range of 17/69
per cent (calculated on the standard error of a proportion
using the binomial approximation) illustrated by Bryan et
al. (1990) for the histologically normal nasopharynx.

TABLE I
AUTOPSY DETAILS AND PCR RESULTS OF THE CASES STUDIED

Patient
no.

1
2
3
4
5
6
7
8
9

10
11
12

Age
(years)

43
68
27
54
80
82
81
68
66
74
61
71

Sex

male
female
male
male
male
male
female
female
male
male
male
female

Postmortem
time

(hours)

144
48
72
48

144
48
24
48
96
48
72
96

Smoker

yes
yes
yes
yes
ex
ex
none
none
ex
7

none
yes

HPV
type

11
11

11

HPV 18 was not demonstrated. There is however only
one report of a laryngopharyngeal cancer positive for
HPV 18 in the literature (Ogura et al, 1991). The absence
of HPV 16 in this study is different from the prevalence
rate of 40 per cent found in other studies utilizing the poly-
merase chain reaction on invasive squamous cell car-
cinomas of the larynx Kiyabu et al, 1989; Hoshikawa et
al, 1990; Morgans al, 1991) (p<0.5: Fisher's exact test
one-sided). The failure to isolate these types in the present
study supports an aetiological role for HPV 16 and poss-
ibly 18 in laryngeal cancer. The prevalence of HPV 11
found suggests that this viral type is not tumour-specific
and can occur in the absence of laryngeal pathology.

The use of autopsy material precludes the sample from
being representative of the general population, though it
avoids the bias inherent in studies which obtain material
from patients undergoing laryngeal procedures. A large
scale, population-based, cross-sectional survey is the only
assured method of determining the true prevalence of
laryngeal HPV carriage.

Conclusion
This is the first study to confirm the viability of isolating

HPV subtypes in autopsy larynges and provides evidence
of HPV 11 infection in a larynx which appears normal.
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