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This best practice article reviews the published evidence
on the pathology and patterns of spread of carcinomas
of the hypopharynx, and the relevance of pathological
features to prognosis. Medline (1966–2001) was searched
using a combination of head and neck neoplasms and
prognosis, focusing on hypopharynx and pathology.
Other relevant publications were identified from the
bibliographies of these papers, and from those obtained
opportunistically. There is relatively little pathological
literature devoted specifically to squamous carcinomas of
the hypopharynx and most information comes from large
series of patients with head and neck cancers at a range
at sites. Lack of consistency in reporting and shifts in
terminology make comparisons between series difficult.
The most important features determining prognosis are
size and extent of local spread of the primary carcinoma
and extent of involvement of regional lymph nodes. There
is evidence to support the use of the minimum dataset
criteria for head and neck carcinomas at this site. Within
the hypopharynx, subsite related differences in aetiology
and biology may become important.
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The hypopharynx is formed by the right and

left piriform sinuses (Latin “pirium” or

“pear”), the posterior pharyngeal wall, and

the postcricoid oesophagus,1 each of which is

regarded as a subsite of the hypopharynx for

diagnostic coding. The mucosa is covered by non-

keratinising stratified squamous epithelium and

contains mucosal glands, scattered lymphoid

aggregates, and a rich lymphatic plexus. Carcino-

mas arising in the hypopharynx are uncommon

and are often considered to have a poor prognosis

with a propensity to present with advanced

primary disease requiring wider resection than

carcinomas at other head and neck sites, and with

a high risk of nodal metastasis.

“Carcinomas arising in the hypopharynx
are uncommon and are often considered to
have a poor prognosis”

This paper reviews the published evidence of

the nature on the pathology and patterns of

spread of carcinomas of the hypopharynx, and

the relevance of pathological features to progno-

sis.

METHODS
Published evidence was sought by a search of

Medline (1966–2001) for papers referring to a

combination of head and neck neoplasms and

prognosis, focusing on hypopharynx and patho-

logy. Other relevant publications were identified

from the bibliographies of these papers, and from

papers obtained from opportunistic reading of

journals.

RESULTS
Epidemiology
Carcinoma of the hypopharynx is a relatively

uncommon disease, which has an incidence of

less than 1/100 000 of the population, and usually

presents in patients aged 60–70 years.2 Carcinoma

of the piriform sinuses and posterior pharyngeal

wall occurs mainly in men and is associated with

alcohol and tobacco smoking. Postcricoid carci-

noma is more common in women and is

associated with sideropaenic dysphagia

(Paterson–Brown–Kelly syndrome), leading to a

wide variation in geographical incidence, being

relatively more common in India, Iran, and

Japan.3

A review of European cancer registry data

suggests that within the group of patients with

hypopharyngeal carcinoma, there is a higher

proportion of piriform fossa carcinomas in

France (78%), the Netherlands (63%), and the

UK (53%) than in other European countries,

such as Germany (18%) and Sweden (5%).4

Changes in incidence, diagnostic fashions, and

referral pathways may have occurred over time,

because in 1970 Harrison found 60% of hypopha-

ryngeal carcinomas arising in the postcricoid

region in his practice in London, UK.5 In the USA

and Canada, 65–85% of hypopharyngeal carcino-

mas involve the piriform sinuses, 10–20% the

posterior pharyngeal wall, and 5–15% the post-

cricoid region.6

Part of the apparent variation in prevalence of

different primary subsites may arise from the

tendency of carcinomas to involve more than one

subsite at diagnosis; therefore, the allocation of a

carcinoma to a putative site of origin may be an

inexact science. Michaels7 noted that 60% of cases
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involved more than one site and usually all three areas are
affected, with the piriform sinuses alone involved in 32%.

Macroscopic pathology of the primary carcinoma
Knowledge of the pathology and spread of hypopharyngeal

carcinoma has come from elegant studies of whole organ

sections5 7–9 which have been confirmed by imaging studies.1

Because hypopharyngeal tumours tend to present at a

relatively late stage, the early pattern of spread is more

difficult to define than at some other head and neck sites.
Hypopharyngeal carcinomas are most often flat plaques

with raised edges, and superficial ulceration. The carcinomas
show a tendency for multisite involvement within the
hypopharynx and extend into adjacent mucosal areas. The
more extensive, multisite carcinomas tend to show superficial
mucosal invasion and to be undifferentiated.3 The carcinomas
tend to spread within the mucosa, beneath intact epithelium,
for an average of 10 mm in the piriform sinus and 5 mm in the
postcricoid region.5 8 Tumours spread through the muscle of
the hypopharyngeal wall in most cases but the laryngeal car-
tilages resist invasion and are only invaded in a minority of
cases.7

Superior spread of piriform sinus carcinomas often involves
the lateral wall of the oropharynx and the base of the tongue.
Carcinomas of the piriform sinuses, particularly those involv-
ing the medial wall, spread anteriorly into the supraglottic and
glottic larynx. Once the paraglottic space is involved, the
tumour may spread outside the larynx through the cricothy-
roid membrane. Vocal cord fixation may result from involve-
ment of the crico–arytenoid joint, invasion of the posterior
crico–thyroid muscle, or involvement of the recurrent laryn-
geal nerve.10–12

Posterior hypopharyngeal wall tumours tend to be exo-
phytic and are often large (80% > 5 cm) at presentation,12

extending into the posterior oropharyngeal wall.13 Postcricoid
carcinomas tend to grow anteriorly to involve the posterior
crico–arytenoid muscle, and may extend into the trachea
through the cricoid cartilage or inferiorly to involve the
oesophagus and trachea.5

The thyroid gland is often involved by hypopharyngeal car-
cinoma because of the proximity of the upper lobes to the lat-
eral wall of the hypopharynx. Thyroid invasion is a poor prog-
nostic factor.14

Microscopic pathology of the primary carcinoma
In situ carcinoma is often seen adjacent to invasive squamous

carcinoma and, although there have been no studies of the

preinvasive progression of hypopharyngeal carcinomas, a

similar sequence to that seen in other head and neck sites is

envisaged.15 16

“Thyroid invasion is a poor prognostic factor”

The carcinomas are usually typical squamous carcinomas.

The degree of differentiation varies, with undifferentiated car-

cinomas occurring more frequently in the piriform sinuses

than in the oral cavity,17 although differentiation is apparently

not related to biological aggression.7 In contrast to oral and

laryngeal carcinomas,18 there are no detailed studies on the

prognostic relevance of patterns of invasion at this site. Spin-

dle cell and basaloid subtypes of squamous carcinomas occur

in the hypopharynx. Basaloid carcinomas have a predilection

for the tongue, piriform sinus, and supraglottic larynx, and

have an aggressive behaviour, with a 64% incidence of cervical

node metastasis and 44% rate of distant metastasis.19

Undifferentiated, lymphoepithelioma-like carcinomas are

rare, and appear to have a similar behaviour and prognosis to

typical squamous carcinomas. They are not associated with

Epstein-Barr virus infection, tend to present in the 7th decade

of life with early metastasis and, although radiosensitive, are

not usually cured by radiotherapy alone.20

Pathology of nodal metastases
Nodal metastasis is more common for hypopharyngeal

primary carcinomas than for some other head and neck sites,

although the frequency and pattern of metastasis varies

according to the hypopharyngeal subsite.21 Delayed regional

metastasis (more than two years after diagnosis) is more

common for patients with piriform sinus carcinoma (31%)

than for patients with postcricoid (18%), supraglottic (16%),

or glottic (6%) carcinomas.22

Even small (T1–2) piriform sinus carcinomas are associated

with nodal spread at presentation10 and there is a high

(> 50%) chance of occult nodal metastasis.23 24 Bilateral meta-

static disease is common, and even in patients with a clinically

N0 neck, 56% of ipsilateral and 47% of contralateral neck dis-

sections contain positive nodes.25

Piriform sinus carcinomas spread most often to level II

nodes, with level III and IV nodes being involved particularly

in clinically node positive patients (table 1). Eleven per cent of

piriform fossa carcinomas have metastases in the supracla-

vicular nodes or posterior triangle.26

Tumours of the posterior pharyngeal wall may also spread

to retropharyngeal nodes in 40% of patients.29 Postcricoid car-

cinomas spread to mid and lower cervical nodes and paratra-

cheal nodes, and have a lower incidence (30%) of nodal

metastasis than other hypopharyngeal carcinomas.27 Eighteen

per cent of patients have bilateral cervical node metastases.6

Only one paper specifically looks at the prognostic import-

ance of extracapsular spread from nodal metastases in

hypopharyngeal carcinoma. The relative risk for recurrence of

neck disease is greater if the nodes are more than 3 cm in

diameter and when macroscopic extracapsular spread is

present.30

Pathology of distant metastases
Distant metastases in the lungs, mediastinum, bone, liver, or

skin develop in 20–40% patients within nine months of diag-

nosis, and survival is usually less than one year after these are

detected.3 31 The incidence of distant metastases at presenta-

tion is higher for hypopharyngeal carcinomas (17–24%) than

for all head and neck sites (11%).22 32

Second primary carcinomas
The incidence of second primary carcinomas is probably less

common in patients with primary hypopharyngeal carcino-

mas (5–6%) than for those with primary laryngeal carcinomas

(9–13%).22 33 These data may be biased by the shorter survival

of patients with hypopharyngeal carcinoma.

Molecular pathology
In most molecular biological studies, hypopharyngeal carcino-

mas are grouped with other sites. p53, angiogenesis related

markers, cyclin D1, endothelial growth factor receptor, DNA

ploidy and cell kinetic markers show promise as prognostic

markers or as markers for potential therapeutic sensitivity,34 35

but none has yet proved useful for routine use.

Table 1 Distribution of nodal metastases

First author
(ref)

Clinical node
assessment

Pathological node assessment
(% cases with positive nodes)

Level II Level III Level IV

Jones27 All patients 70% 23% 5%

Candela28 N0 15% 8% 0%
N+ 72% 72% 47%

Shah26 N0 75% 75% 0%
N+ 78% 75% 47%
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Multivariate analysis of histopathological features and DNA

flow cytometry in piriform sinus carcinomas showed that the

most important prognostic factors were tumour size, lym-

phatic invasion, and nodal status; ploidy contributed no addi-

tional prognostic information.36

Higher cyclin D1 expression has been described in pharyn-

geal carcinomas but may not correlate with gene

amplification.37 38 The expression of c-erbB2 is associated with

a lower risk of distant metastasis,39 and nuclear expression of

β catenin may be a marker of poor prognosis.40

There is little information about site specific chromosomal

aberrations. A recent study using fluorescent in situ hybridisa-

tion showed gains or losses for most chromosomes in most

head and neck cancer specimens. Loss of chromosomes 3 and

10 was most commonly seen in laryngeal carcinomas, loss of

chromosome 9 in oropharyngeal carcinomas, and loss of chro-

mosomes 11 and 18 in hypopharyngeal carcinomas.41

Staging and prognosis
The 1997 revision of the TNM staging system included, for the

first time, size criteria for hypopharyngeal carcinomas (table

2).42 In an earlier revision, the stage criteria for the hypophar-

ynx were defined by the involvement of one or more subsites.

This may make it difficult to compare prognostic and staging

data in clinical series reported at different times. The

expansion of the anatomical descriptor of the posterior wall of

the hypopharynx to include tumours down to the inferior

border of the cricoid cartilage may also influence the

interpretation of some studies.

Carcinomas of the hypopharynx have a worse prognosis

than carcinomas of other head and neck sites, although prog-

nosis varies between clinical series and anatomical subsites

within the hypopharynx (table 3). The poor prognosis is

thought to result from presentation at a late stage, multisite

involvement within the hypopharynx, unrestricted soft tissue

tumour growth, and the extensive mucosal lymphatic network

promoting metastasis, together with the restricted surgical

options for complete resection. In large series, 67% of patients

have T3 or T4 carcinomas and 87% are stage III or IV at

presentation.12 22 About 25% patients will present with a mass

in the neck, and 70% will have nodal metastases at

presentation.10 12 27

The main clinical prognostic factors are T and N stage, age,

and performance status.12 13 43 with the poor prognosis in many

patients being related to their poor overall health. A recent

study found that the presence or absence of nodal disease did

not significantly affect prognosis, but that patients with a cal-

culated total volume of metastatic disease of more than

100 cm3 had a worse prognosis.44 A drop in survival after two

years is the result of distant metastases and second primary

malignancies.22 Carcinomas of the postcricoid region less than

5 cm long have a better survival than longer carcinomas, but

carcinomas associated with vocal cord paralysis (implying

spread outside the hypopharynx and involving the recurrent

laryngeal nerve) have a particularly poor prognosis.14

Surgical margins and local recurrence
The question “what is an adequate surgical margin for resec-

tion of malignancy?” is one that may never be answered to the

satisfaction of all surgeons, pathologists, oncologists, and

patients. Pathological aspects of the assessment of surgical

margins of head and neck carcinomas have been reviewed.45

For carcinomas of the upper aerodigestive tract there is site

specific variation in the likely biological relevance of marginal

involvement that relates less to histological differences in car-

cinomas, and more to the surgical anatomy, and to the

biological and epidemiological environment of the sites.

“Most papers suggest that surgical margins should be
wider for resections of hypopharyngeal carcinoma
because the rate of local recurrence is greater than for
carcinomas at other sites”

Pathologists are well aware of the effects of formalin

fixation, tissue processing, and sectioning on absolute

measurements of the size of tissues. The scale of the problem,

and an indication of the complexity of clinicopathological dis-

cussion, is provided by a study of oral resection specimens in

which a minimum average surgical margin of 10 mm was

measured at 5.4 mm in tissue sections.46

Most papers suggest that surgical margins should be wider

for resections of hypopharyngeal carcinoma because the rate

of local recurrence is greater than for carcinomas at other

sites.5 8 The data supporting this idea are limited by inconsist-

ency in the criteria used to record margins (“tumour free”

margins may show dysplastic changes), anatomical restric-

tions of surgery, and the use of adjuvant treatment. A practi-

cal view is based on the evidence that for the oral cavity and

pharynx, any lesional tissue (in situ or invasive carcinoma)

within 5 mm of a surgical margin is associated with an 80%

incidence of recurrent disease.45 This is supported by Looser et
al who, using similar criteria, found local recurrence in 71% of

patients with head and neck carcinoma who had positive

margins and 32% of patients with negative margins.47 The

incidence of positive margins is higher in cases with larger

tumours and this is associated with higher incidences of local,

regional, and distant failure.45

Table 2 TNM staging42

T1 Tumour limited to one subsite and 20 mm or less in greatest dimension
T2 Tumour involves more than one subsite or measures 21–40 mm in size
T3 Tumour >40 mm in size or with fixation of hemilarynx
T4 Tumour invades adjacent structures

pNX Nodes cannot be assessed
pN0 No nodal metastasis
pN1 Metastasis in single ipsilateral node 30 mm or less in diameter
pN2 Metastasis in single ipsilateral node 31–60 mm diameter, or metastasis in multiple ipsilateral, bilateral, or contralateral nodes <61 mm diameter
pN3 Metastasis in lymph node more than 60 mm diameter

Table 3 Prognosis of patients with hypopharyngeal
carcinomas

Clinical series (ref)
Anatomical site of
carcinoma

Disease free
5 year survival

Spector et al (1995)12 All hypopharynx 65%
Spector et al (2001)22 All hypopharynx 56%
Jones et al (1998)43 Piriform fossa 31%
Jones et al (1998)43 Postcricoid 29%
EUROCARE II project4 All hypopharynx 22%
Jones et al (1991)13 Posterior pharyngeal wall 18%
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Molecular techniques have the potential to define marginal

status more objectively, but are not yet suitable for routine

use.48 Brennan et al found a high recurrence rate when p53

mutations were identified in tissue from the margins of

resected head and neck carcinomas, although this technique is

only useful if the primary carcinoma shows a p53 mutation.49

There are several different reasons why p53 abnormalities may

be present in apparently normal mucosa, only some of which

may be related to the recurrence or development of second

primary tumours. The mRNA translation initiation factor,

eIF4E, is consistently present at an increased concentration in

squamous carcinomas. Western blotting and immunohisto-

chemical evidence of eIF4E positivity at excision margins is

associated with a higher rate of local recurrence and a shorter

disease free survival.50

Practical relevance
The diagnostic pathologist is required to make a diagnosis that

is supplemented by information that will assist the surgeon

and oncologist in providing prognostic information for the

patient and which may guide adjuvant treatment. The patho-

logical data relating specifically to hypopharyngeal carcinoma

are more limited than for other head and neck sites,51 but the

general principles of a clear description of the macroscopic

pattern of primary and metastatic disease, confirmed histo-

logically, are maintained. There is published evidence to

support the recording of most of the data items in the

Minimum dataset for head and neck cancer,52 and it is to be hoped

that a consistent approach to the recording of other data will

allow the importance of these features to be assessed

accurately in the future.
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Take home messages

• Carcinomas arising in the hypopharynx are uncommon and
are often considered to have a poor prognosis with a pro-
pensity to present with advanced primary disease requiring
wider resection than carcinomas at other head and neck
sites, and with a high risk of nodal metastasis

• Little pathological literature is devoted specifically to
squamous carcinomas of the hypopharynx and most infor-
mation comes from large series of patients with head and
neck cancers at a range of sites

• A general lack of consistency in reporting and shifts in ter-
minology make comparisons between series difficult

• The most important features that determine prognosis are
the size and extent of local spread of the primary
carcinoma and the extent of involvement of regional lymph
nodes. There is evidence to support the use of the minimum
dataset criteria for head and neck carcinomas at this site

• Within the hypopharynx, subsite related differences in aeti-
ology and biology may become important

84 Helliwell

www.jclinpath.com

 group.bmj.com on February 10, 2012 - Published by jcp.bmj.comDownloaded from 

http://jcp.bmj.com/
http://group.bmj.com/


41 Poetsch M, Kleist B, Lorenz G, et al. Different numerical chromosomal
aberrations detected by FISH in oropharyngeal, hypopharyngeal and
laryngeal squamous cell carcinoma. Histopathology 1999;34:234–40.

42 Sobin LH, Wittekind C. TNM classification of malignant tumours, 5th ed.
New York: John Wiley & Sons, 1997.

43 Jones AS. Tumours of the hypopharynx. In: Jones AS, Phillips DE, Hilgers
FJM, eds. Diseases of the head and neck, nose and throat. London:
Edward Arnold; 1998:230–49.

44 Jakobsen J, Hansen O, Jorgensen KE, et al. Lymph node metastases
from laryngeal and pharyngeal carcinomas—calculation of burden of
metastasis and its impact on prognosis. Acta Oncol 1998;37:489–93.

45 Batsakis JG. Surgical excision margins: a pathologist’s perspective. Adv
Anat Pathol 1999;6:140–8.

46 Beaumont DG, Hains JD. Changes in surgical margins in vivo following
resection and after fixation. Aust J Otolaryngol 1992;1:51–2.

47 Looser KG, Shah JP, Strong EW. The significance of “positive” margins
in surgically resected epidermoid carcinomas. Head Neck
1978;1:107–11.

48 Gath HJ, Brakenhoff RH. Minimal residual disease in head and neck
cancer. Cancer Metastasis Rev 1999;18:109–26.

49 Brennan JA, Mao L, Hruban RH, et al. Molecular assessment of
histopathological staging in squamous-cell carcinoma of the head and
neck. N Engl J Med 1995;332:429–35.

50 Franklin S, Pho T, Abreo FW, et al. Detection of the proto-oncogene
eIF4E in larynx and hypopharynx cancers. Arch Otolaryngol
1999;125:177–82.

51 Chiesa F, Tradati N, Mauri S, et al. Prognostic factors in head and neck
oncology: a critical appraisal for use in clinical practice. Anticancer Res
1998;18:4769–76.

52 Helliwell TR, Woolgar JA. Minimum dataset for the reporting of head
and neck carcinomas. London: The Royal College of Pathologists, 1998.

New JCP online submission and review system

We are pleased to inform authors and reviewers of the new online submission and review system at JCP. Developed by High-
Wire Press (CA, USA), Bench Press is a fully integrated electronic system that utilises the web to allow rapid and efficient sub-
mission of manuscripts. It also allows the peer review process to be conducted entirely online. We are one of the first journals
in the BMJ Special Journals group to go online in this way. The aim, apart from saving trees, is to speed up the often frustrat-
ingly slow process (for both authors and editors) from submission to publication. Many reviewers might appreciate this too.
Authors may submit their manuscript in any standard word processing software. Acceptable standard graphic formats include:
jpeg, tiff, gif, and eps. The text and graphic files are automatically converted to PDF for ease of distribution and reviewing
purposes. Authors are asked to approve their submission before it formally enters the reviewing process. On approval by the
authors, the submission is passed to the editor and/or reviewers via the web. All transactions are secure.

To access the system click on “SUBMIT YOUR MANUSCRIPT HERE” on the JCP homepage: HYPERLINK
http://www.jclinpath.com, or you can access Bench Press directly at HYPERLINK http://submit-jcp.bmjjournals.com.

We are very excited with this new development and would encourage authors and reviewers to use the online system
whenever possible. As editors, we will use it all the time, the up side being lack of need to travel to the editorial office to deal
with papers, the down side having no more excuses to postpone decisions on papers because we are “at a meeting”!

The system is very easy to use and should be a big improvement on the current peer review process. Full instructions can
be found on Bench Press http://submit-jcp.bmjjournals.com and JCP online at http://www.jclinpath.com. Please contact
Natalie Davies, Project Manager, HYPERLINK mailto:ndavies@bmjgroup.com for any further information.

Squamous carcinoma of the hypopharynx 85

www.jclinpath.com

 group.bmj.com on February 10, 2012 - Published by jcp.bmj.comDownloaded from 

http://jcp.bmj.com/
http://group.bmj.com/


doi: 10.1136/jcp.56.2.81
 2003 56: 81-85J Clin Pathol

 
T R Helliwell
 
hypopharynx
pathology: squamous carcinoma of the 

 : Evidence basedBest Practice No 169

 http://jcp.bmj.com/content/56/2/81.full.html
Updated information and services can be found at: 

These include:

References

 http://jcp.bmj.com/content/56/2/81.full.html#related-urls
Article cited in: 
 

 http://jcp.bmj.com/content/56/2/81.full.html#ref-list-1
This article cites 42 articles, 2 of which can be accessed free at:

service
Email alerting

box at the top right corner of the online article.
Receive free email alerts when new articles cite this article. Sign up in the

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 10, 2012 - Published by jcp.bmj.comDownloaded from 

http://jcp.bmj.com/content/56/2/81.full.html
http://jcp.bmj.com/content/56/2/81.full.html#ref-list-1
http://jcp.bmj.com/content/56/2/81.full.html#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://jcp.bmj.com/
http://group.bmj.com/

