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Abstract
Background: There is no consensus as to whether all routine bilateral polypectomy specimens should be sent for
formal histopathological diagnosis to exclude underlying neoplastic pathology. This study assessed the necessity
for histopathological investigation as routine practice in cases of bilateral and unilateral nasal lesions by
estimating the incidence of unexpected pathologies. It also evaluated the ability of computed tomography to
predict histopathological diagnosis in patients with unilateral nasal lesions.

Methods: A retrospective analysis was conducted of 98 patients undergoing nasal polypectomy over a 12-month
period.

Results: Five of 23 patients with a unilateral lesion on nasendoscopy had inverted papillomas on
histopathological examination. None of the 75 patients with clinically bilateral lesions on nasendoscopy showed
evidence of neoplasia on histopathological examination. Patients with inverted papillomas had significantly
lower total Lund–Mackay scores than those with bilateral polyps. Asymmetry scores of inverted papilloma
patients were significantly higher compared to both bilateral and unilateral polyps patients.

Conclusion: The results suggest that histopathological diagnosis is only necessary in unilateral lesion patients as
no unexpected histopathological diagnoses were made in bilateral lesion patients. Computed tomography imaging
may have a role in predicting histopathological diagnosis by demonstrating asymmetry and less overall sinus
opacification in patients with neoplastic lesions.
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Introduction
Nasal polyps are clinically diagnosed via rigid nasen-
doscopy on an out-patient basis. The appearance of a
single unilateral mass on rigid nasendoscopy raises
the possibility of neoplasia or intracranial extension.
Current clinical practice is to perform urgent computed
tomography (CT), followed by urgent surgical biopsy
or resection. Some clinicians argue that if the mass is
easily visualised in the out-patient clinic, then an in-
office biopsy of the mass should be obtained.
Considerations for this biopsy include the assurance
that the lesion is not vascular or does not contain cere-
brospinal fluid. This rationale varies significantly from
the management of bilateral nasal polyps which is ini-
tially medical, with surgical polypectomy reserved for
those cases unresponsive to maximal medical therapy.
This study aimed to assess the necessity for histo-

pathological investigation as routine practice in every
case of bilateral or unilateral nasal lesions by estimating
the incidence of unexpected pathologies. We also

investigated the value of CT scans in predicting histo-
pathological diagnosis in patients with unilateral
nasal lesions.

Materials and methods
This study was based on a retrospective analysis con-
ducted in the University of Edinburgh Otolaryngology
Department at St John’s Hospital, a tertiary referral
centre that covers otolaryngology services for the
south-east of Scotland.
Ninety-eight adult patients underwent primary or

revision elective endonasal polypectomy and sinus sur-
gical procedures as in-patients during the 12-month
period from January 2010 to December 2010, and
had biopsies taken. The procedures were performed
by ENT consultants (with or without a special interest
in rhinology), specialty registrars and senior house offi-
cers. All operations were performed after failure of
medical treatment, or if there was suspicion of a
benign or malignant neoplasm. No pre-operative
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biopsies were performed in the clinic under local anaes-
thetic. Patients were reviewed in the out-patient depart-
ment using rigid nasendoscopy. Those clinically
diagnosed with bilateral polypoid disease were listed
for routine polypectomy.
A total of 102 consecutive nasal specimens obtained

during surgical polypectomy procedures were initially
identified from the pathology database. Of these 102
specimens, 4 were taken from the same patients
during revision surgery within the 12-month period.
The total number of patients included in the study
was therefore 98. The mean age of patients was 50.98
years (range, 16–89 years), and the male to female
ratio was 2.5 to 1. 32 per cent of patients had undergone
previous surgery, 28 per cent were asthmatic, and 9 per
cent had asthma and aspirin sensitivity. Exclusion cri-
teria included age younger than 16 years, and a
known previous benign or malignant neoplastic sinona-
sal lesion. Patients for whom there was a high suspicion
of neoplasia but who had undergone no previous biop-
sies were included in the study.
Patients clinically diagnosed with a unilateral nasal

lesion were listed for an urgent polypectomy and
underwent pre-operative CT. Other indications for
scanning patients with clinically bilateral disease
included revision surgery (simple polypectomy with
or without sinus surgery) and pre-operative planning
for primary sinus surgery with polypectomy. In the
majority of cases (79 out of 98 cases), urgent or
routine pre-operative CT scans were performed. In
the remaining 19 cases, primary endoscopic polypect-
omy was performed without pre-operative CT
scanning.
Clinical diagnoses made using rigid nasendoscopy

were compared with histopathological diagnoses con-
firmed from biopsy samples obtained during surgical
excision. The CT images were scored according to
the Lund–Mackay staging system blindly (i.e. the
scorer was not aware of the histopathological diagnosis
or the clinical presentation of each case). In order to
assess for asymmetry of disease on CT imaging, we
compared the Lund–Mackay subscores for each side.
The absolute difference between the two sides was
recorded for all bilateral polyps patients. For patients
with unilateral polyps or inverted papillomas, we
used the side contralateral to that diagnosed in the
out-patient setting as reference point (e.g. for a
patient with a right unilateral lesion seen in clinic, the
asymmetry score would be calculated as the score for
the right side minus the score for the left side).
Asymmetry scores could therefore range from 0 to 12.
All statistical tests were performed using SPSS for

Windows software (version 11.5; SPSS, Chicago,
Illinois, USA). Results were given as percentages,
means, standard deviations (SDs) and 95 per cent con-
fidence intervals. The unpaired t-test was used for
testing statistical significance.
A previous study showed that the average total

Lund–Mackay score in patients with chronic

rhinosinusitis was 11, with an SD of 6.5.1 A sample
size calculation was conducted to determine the
minimum sample required to detect a significant
change in the total Lund–Mackay score. Based on
these data, it was determined that a sample size of 4
patients was needed to demonstrate a significant differ-
ence of 10 in the total scores in order to achieve the
desired power of 80 per cent at an alpha value of
0.05 for a two-sided test. A sample size of 10 patients
was needed to show a significant difference of 6 in the
total scores.

Results
Of the 98 patients who underwent surgical polypect-
omy, 5 patients (5.1 per cent) had a histological diagno-
sis of inverted papilloma and 93 had simple
inflammatory polyps (Figure 1). All five inverted pap-
illoma patients were clinically diagnosed as having a
unilateral lesion in the out-patient department. None
of the 75 patients clinically diagnosed with bilateral
lesions or polyps were found to have inverted papillo-
mas or other neoplasms on histopathological
examination.
Of the 98 patients included in the study, 79 under-

went pre-operative CT of their sinuses. Of the 23
patients with unilateral polyposis on clinical examin-
ation, 21 underwent CT prior to their operation. Of
the two patients not scanned, one proved to have
inverted papilloma. One was an elderly patient in
whom no further surgery was planned because of sig-
nificant co-morbidities. The other was a patient, for
whom there was a low index of suspicion, who had a
simple unilateral polyp confirmed on histopathology
following simple polypectomy. Of the 75 patients
with bilateral polyps on clinical examination, 58 under-
went CT of their sinuses (Figure 2).
Total Lund–Mackay scores were calculated for all 79

patients who underwent CT (Figure 3). The mean score
(± SD) for unilateral simple polyps patients was
9.29± 4.09, which was not quite statistically signifi-
cant compared to a mean score of 4.75± 5.06 for
inverted papilloma patients (p= 0.0702). There was,
however, a strong statistical difference when the mean
total scores for inverted papilloma patients were com-
pared to those for bilateral polyps patients (4.75±
5.06 vs 15.33± 6.15; p= 0.0002). The mean scores
for unilateral polyps patients were also statistically dif-
ferent to those for bilateral polyps patients (9.29± 4.09
vs 15.53± 6.15; p= 0.0011).
Lund–Mackay asymmetry scores were calculated

for all 79 patients who underwent CT, and statistical
analysis was undertaken using the unpaired two-tailed
t-test (Figure 4). The mean asymmetry scores for uni-
lateral polyps patients were significantly lower than
those for the inverted papilloma patients (0.75± 0.85
vs 2.75± 1.71; p= 0.0025), but not significantly dif-
ferent when compared to bilateral polyps patients
(0.75± 0.85 vs 0.74± 0.85; p= 0.9661). Asymmetry
scores were significantly higher for inverted papilloma

INCIDENCE OF NEOPLASIA IN NASAL LESIONS AND VALUE OF COMPUTED TOMOGRAPHY 255

https://doi.org/10.1017/S0022215115000213 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215115000213


FIG. 2

Flow diagram of histopathological diagnosis of patients who underwent computed tomography (CT) pre-operatively.

FIG. 1

Flow diagram of histopathological diagnosis of all patients.

P ASIMAKOPOULOS, I HATHORN, H MONAGHAN et al.256

https://doi.org/10.1017/S0022215115000213 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215115000213


patients when compared to those for bilateral polyps
patients (2.75± 1.71 vs 0.74± 0.85; p= 0.0001).

Discussion
There is controversy regarding whether all nasal polyp
specimens removed during surgical excision should be
sent for histopathological examination. Routine histo-
pathological examination of all nasal polyps is per-
formed by some surgeons merely because of the
medicolegal consequences of missing an occult neo-
plasm. Inverted papillomas or other neoplastic lesions
may also occur in clinically normal looking bilateral
polyps.2–4 In this case, the consequences for the
patient and the medicolegal implications of such an
oversight argue in favour of processing every
specimen.
None of our patients with clinically bilateral polyps

had an unexpected histopathological diagnosis. A sub-
stantive proportion of our patients (22 per cent)

clinically diagnosed with a unilateral lesion were
found to have an inverted papilloma. This evidence
suggests that only unilateral lesion specimens should
be sent for histopathological diagnosis.
Patients with an inverted papilloma had lower total

Lund–Mackay scores on their CT scans compared to
patients with bilateral polyps. Those with proven
inverted papilloma had significantly higher mean
Lund–Mackay asymmetry scores than unilateral and
bilateral polyps patients. Our findings also showed
that there was no difference in the asymmetry scores
between bilateral and unilateral polyps patients.
Our data sample was smaller compared to previous

studies, but our study design and patient selection
process reflects a more practicable approach. By
including patients that underwent revision surgery
and those with suspicious unilateral lesions on rigid
nasendoscopy, our we are more likely to investigate a
more representative sample of patients.

FIG. 3

Mean total Lund–Mackay scores and 95 per cent confidence intervals for patients with unilateral and bilateral simple polyps and inverted
papillomas.

FIG. 4

Mean Lund–Mackay asymmetry scores and 95 per cent confidence intervals for patients with unilateral and bilateral simple polyps and inverted
papillomas.
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We refrained from using the arbitrary definition of
unilateral maxillary sinus opacification to define uni-
lateral disease, as unilateral polyps or inverted papillo-
mas are associated with not just complete but also
partial maxillary sinus opacification and isolated
ethmoid opacification. Adopting this inclusion criter-
ion probably misses out a substantive number of
cases with suspicious underlying pathologies. We
have instead devised an asymmetry score based on
the Lund–Mackay staging system to assess this.
A review of the existing literature shows little con-

sensus regarding when to send specimens in routine
sinus surgery cases for histopathological examination.
The majority of existing studies focus on occult path-
ology in nasal polyposis, but do not provide any estab-
lished guidelines that can be used in routine cases of
nasal polyposis. Seven major studies have been pub-
lished on the matter, with variable advice given by
the authors (Table I).2–8

In three recently published retrospective studies, the
authors recommended that only unilateral lesion speci-
mens should be sent for histopathological examin-
ation.6–8 Two of these studies reported 12.96 per
cent6 and 0 per cent8 detection rates of neoplasms in
unilateral lesions, which are lower compared to our
results. However, these studies excluded patients with
highly suspicious lesions based on radiological find-
ings and pre-operative biopsy results taken in the out-
patient clinic. This has therefore reduced the overall
number of patients in their sample with a high possibil-
ity of neoplasm.
A large study by Garavello and Gaini reported a 0.37

per cent detection rate of neoplasms in patients with
bilateral lesions.5 The authors of that study excluded
patients with unilateral polyps, those with highly suspi-
cious lesions based on pre-operative CT scans and
patients who had undergone revision surgery. This
latter exclusion criterion is in contrast to the high pro-
portion of patients with revision surgery in our study
(32 per cent). The former two exclusion criteria
should theoretically reduce the detection rate of unex-
pected pathologies, but a small proportion of patients
in their study still presented in such a manner.
Kale et al. demonstrated a detection rate of 0.29 per

cent, suggesting that specimens from primary surgery
patients with bilateral lesions and all cases of unilateral
lesions should be sent for histology.4 The exclusion
criteria in that study were not clearly stated. In the
only study in which a cost–benefit analysis was
performed, an unexpected pathology detection ratio
as low as 1.1 per cent did not deter the authors from
recommending routine histopathological examination
for all specimens.3 Highly suspicious lesions and
revision surgery patients were excluded from the
patient group under investigation. The former exclusion
criterion would explain the low detection rate of neo-
plasia in unilateral lesions compared to our data. The
first published study on the topic, conducted in 1990,
showed a detection rate for unexpected pathologies of

T
A
B
L
E
I

R
E
PO

R
T
E
D

IN
C
ID

E
N
C
E
O
F
U
N
E
X
P
E
C
T
E
D

N
E
O
P
L
A
S
IA

FO
L
L
O
W
IN

G
N
A
S
A
L
PO

L
Y
P
E
C
T
O
M
Y

S
U
R
G
E
R
Y

S
tu
dy

P
ro
po
rt
io
n
of

re
le
va
nt

un
ex
pe
ct
ed

di
ag
no
se
s
(%

)
–
la
te
ra
lit
y,

if
sp
ec
if
ie
d

D
o
au
th
or
s
ad
vi
se

hi
st
ol
og
ic
al

di
ag
no
si
s?

E
xc
lu
si
on

cr
ite
ri
a

A
rs
la
n
et

al
.6
(2
01
1)

0/
19
7
(0
)
–
bi
la
te
ra
l
po
ly
po
si
s;

7/
54

(1
2.
96
)
–
un

ila
te
ra
l
po
ly
po
si
s

Y
es

(u
ni
la
te
ra
l
po
ly
po
si
s
on
ly
)

S
us
pi
ci
ou
s
le
si
on
s
(o
n
pr
e-
op
er
at
iv
e
bi
op
sy

&
C
T
)

Y
am

an
et

al
.7
(2
01

1)
0/

85
(0
)
–
bi
la
te
ra
l
po
ly
po
si
s;

9/
32

(2
8.
1)

–
un

ila
te
ra
l
po
ly
po
si
s

Y
es

(u
ni
la
te
ra
l
po
ly
po
si
s
on
ly
)

S
us
pi
ci
ou
s
le
si
on
s
(o
n
C
T
&

cl
in
ic
al

ex
am

in
at
io
n)

or
re
vi
si
on

su
rg
er
y
ca
se
s

R
om

as
hk
o
&

S
ta
nk

ie
w
ic
z8

(2
00
5)

0/
27
7
(0
)
–
bi
la
te
ra
l
po
ly
po
si
s;

0/
13

(0
)
–
un
ila
te
ra
l
po
ly
po
si
s

Y
es

(u
ni
la
te
ra
l
po
ly
po
si
s
on
ly
)

S
us
pi
ci
ou
s
le
si
on
s
(o
n
cl
in
ic
al

ex
am

in
at
io
n)
,
C
N
S

in
vo
lv
em

en
t
or

co
m
pl
ic
at
ed

in
fe
ct
io
n

G
ar
av
el
lo

&
G
ai
ni

5
(2
00
5)

8/
21
47

(0
.3
7)

–
bi
la
te
ra
l
po
ly
po
si
s

Y
es

U
ni
la
te
ra
l
po
ly
po
si
s,
su
sp
ic
io
us

le
si
on
s
(o
n
C
T
&

cl
in
ic
al

ex
am

in
at
io
n)

or
re
vi
si
on

su
rg
er
y
ca
se
s

K
al
e
et

al
.4
(2
00
1)

1/
34
4
(0
.2
9)

–
to
ta
l

Y
es

(b
ila
te
ra
l
po
ly
po
si
s
in

pr
im

ar
y
su
rg
er
y
&

un
ila
te
ra
l
po
ly
po
si
s
on
ly
)

N
ot

sp
ec
if
ie
d

D
ia
m
an
to
po
ul
os

et
al
.3
(2
00
0)

22
/2

20
1
(1
.1
)
–
to
ta
l
(0
.7
%

bi
la
te
ra
l

po
ly
po
si
s
&

2.
1%

un
ila
te
ra
l
po
ly
po
si
s)

Y
es

R
ev
is
io
n
su
rg
er
y
pa
tie
nt
s
&

su
sp
ic
io
us

le
si
on
s
in
cl
ud
ed

A
lu
n-
Jo
ne
s
et

al
.2
(1
99
0)

0/
12
97

(0
)
–
to
ta
l

N
o

S
us
pi
ci
ou
s
le
si
on
s
in
cl
ud
ed

C
T
=
co
m
pu
te
d
to
m
og
ra
ph
y;

C
N
S
=
ce
nt
ra
l
ne
rv
ou
s
sy
st
em

P ASIMAKOPOULOS, I HATHORN, H MONAGHAN et al.258

https://doi.org/10.1017/S0022215115000213 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215115000213


0 per cent, and, therefore, the authors did not recom-
mend routine histopathological examination of nasal
polypoidal lesions.2

Our secondary aim in this project was to evaluate the
use of CT scanning in predicting the risk of neoplasia in
patients clinically diagnosed (using rigid nasendo-
scopy) with unilateral nasal polyposis. In four studies
identified in a review of the current literature, the risk
of malignancy in patients with radiological evidence
of unilateral disease ranged from 11 to 42.9 per cent
(Table II).9–12 All of these studies used the term ‘uni-
lateral maxillary sinus opacification’ to define unilat-
eral disease. This diagnosis was made radiologically,
rather than clinically as in our study. This important dif-
ference in the inclusion criterion makes our patient
sample similar to that of a ‘real life scenario’.
Patients present with findings on endoscopy rather
than with radiological findings.
To our knowledge, the Lund–Mackay score has only

been used in one study to evaluate the significance of
CT in determining diagnostic criteria for patients with
unilateral sinus opacification.10 In that study, the
overall Lund–Mackay scores were found to be higher
in patients presenting with unilateral sinus opacifica-
tion with a histopathological diagnosis of simple
polyps compared to patients with inverted papillomas.
However, it was not clarified whether patients with
polyps had clinically bilateral or unilateral disease.
The study with the largest patient population was

based on a retrospective review of all CT scans per-
formed in a radiology department, not necessarily for
ENT patients.9 This means that a great number of inci-
dental findings would have been picked up.
Current surgical practice in this area is very varied

and depends on the individual surgeon’s preferences.
Our study findings suggest that only unilateral lesion
specimens should be sent for histopathological diagno-
sis. Further studies are required to establish what the
current practice is amongst ENT surgeons, particularly
specialist rhinologists. In addition, a detailed cost–
benefit analysis would be useful to investigate how
much the current workload and cost could be reduced

without compromising patient care. This has not been
assessed in the last 10 years. During this period,
medical litigation, patient expectations and costs of
surgery have changed considerably. The cost of each
nasal polyp specimen processed at the Royal
Infirmary of Edinburgh pathology laboratories is
approximately £70, which includes consumables, and
the biomedical scientist’s and consultant pathologist’s
time. The overall cost of sending the 75 bilateral
nasal lesion specimens for histopathological analysis
over this 12-month period was £5250.
The small foci of potential carcinoma in situ or neo-

plastic tissue within bilateral simple polypoid tissue
are macroscopically undetectable by the operating
surgeon. Nasal polypectomy tends to involve removal
of all visible polypoidal tissue. Therefore, surgery for
bilateral simple polyps harbouring potential pre-malig-
nant or even malignant microscopic disease is a cura-
tive procedure for this group of patients. Hence, even
if such a diagnosis is confirmed, arguably, the initial
management plan will not change. One could argue
though that more surveillance endoscopies and more
frequent follow up might be necessary if such informa-
tion is available.

• There is controversy regarding whether all
nasal polyp specimens removed during
surgical excision should be sent for
histopathological examination

• Unilateral nasal lesions should be sent for
routine histopathological diagnosis

• Computed tomography imaging may have a
role in predicting histopathological diagnosis
by demonstrating asymmetry and less overall
sinus opacification in neoplasia patients

Finally, most clinicians are happy to manage bilateral
polypoid disease medically without histological diag-
nosis if symptom control is adequate. One therefore
has to question the logic of suddenly requiring a

TABLE II

UNILATERAL OPACIFICATION ON COMPUTED TOMOGRAPHY SCANS AND HISTOPATHOLOGICAL DIAGNOSIS

Study Patients
(n)

Patients with
unilateral disease
on CT (n (%∗))

Patients with
confirmed neoplasia

(n (%†))

Features of neoplasia Comments

Ahsan et al.9 (2005) 1118 28 (2.5) 12 (42.9) More likely to have bony
erosion & no nasal
obstruction

Scans not specific to ENT
patients

Kaplan & Kountakis10

(2004)
N/A 64 7 (11)

Rudralingam et al.11

(2002)
372 20 (6) 6 (30) Scans of ENT or oral &

maxillofacial surgery
patients

Lehnerdt et al.12

(2001)
N/A 43 16 (37) More likely to have

epistaxis & diplopia

∗Percentage of all patients. †Percentage of patients with unilateral disease. CT= computed tomography; N/A= not applicable
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histological diagnosis if surgery is for simple bilateral
polyposis for reasons of symptom control. An ex-
ception to this might be cases with eosinophilic infiltra-
tion of polypoidal mucosa, where the histological
findings can be a predictive parameter of recurrent
disease that therefore necessitate long-term follow up
and treatment.13

This study discusses a controversial area in ENT
surgery in which no clear guidelines have been estab-
lished. We propose that CT has a definite role in pre-
dicting histopathological diagnosis. Although patients
with suspicious lesions still need to be scanned urgent-
ly, their operations do not have to be performed on an
urgent basis if their CT findings are not highly suggest-
ive of neoplasia. This will favour a less urgent approach
towards surgical excision in this patient group, with a
subsequent reduction in the waiting list workload.
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