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Tip of the iceberg: Immunohistochemical
markers reveal malignant transformation
underneath a vocal polyp surface

Vrh ledene sante: Maligna transformacija ispod povrsine glasnica
otkrivena imunohistokemijskim markerima
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Abstract. Novel molecular techniques including markers of laryngeal carcinogenesis could Croatia

improve the difficult diagnosis of a wide array of laryngeal polypoid changes. The case
reported herein shows that not every clinically diagnosed vocal fold polyp is a benign lesion
as mostly considered in the literature. Further assessment including carcinogenesis markers
detected a nest of micro-invasive squamous cell carcinoma. Therefore, we recommend
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biopsy backed up with immunohistochemical analysis whenever there is a suspicious *Clinic for Radiotherapy and Oncology,
polypoid formation in order to exclude or confirm a malignant transformation because of the Clinical Hospital Centre of Rijeka, Rijeka,
possibility of multi-focal growth in the active laryngeal epithelium. Croatia
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Sazetak. Nove molekularne tehnike, uklju¢uju¢i markere laringealne karcinogeneze, mogu
pridonijeti diferencijalnoj dijagnozi Sirokog spektra polipoidnih promjena grkljana.
Prikazujemo slucaj koji ukazuje na to da nije svaka klinicki dijagnosticirana polipoidna lezija
glasnica benigna kao $to se obi¢no navodi u literaturi jer smo daljnjom imunohistokemijskom
obradom otkrili Zariste mikroinvazivnog planocelularnog karcinoma. Stoga kod svake
polipoidne tvorbe grkljana preporucujemo biopsiju popracenu imunohistokemijskom
analizom markera kako bi se potvrdila ili iskljucila maligna transformacija zbog poznate
sklonosti multifokalnom rastu u aktivnom epitelu grkljana.

Kljucne rijeci: epitelna atipija; imunohistokemija; molekularni markeri; planocelularni karcinom;
polip grkljana
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INTRODUCTION

Differential diagnosis of dysphonia and pro-
longed hoarseness is one of the most difficult
ones in an otorhinolaryngologist’s daily practice.
It often causes dilemmas in the protocol, diag-
nostics, treatment, and follow-up because of its
broad array of laryngeal pathologies. These can
range from a variety of inflammatory conditions,
vocal fold lesions (both benign and malignant),
and finally functional and neurologic disorders.

Not every clinically diagnosed vocal fold polyp is a
benign lesion as mostly considered in literature. We
present the case of a micro-invasive squamous cell
carcinoma discovered in a clinically diagnosed polypoid
formation.

A number of noxae frequently cause chronic vo-
cal fold irritation (smoking, drinking, gastro-
oesophageal reflux, vocal abuse, etc.)*>. The
following regenerative and healing processes
sometimes lead to excessive stromal growth. Be-
sides causing stromal expansion, constant irrita-
tion also affects the overlying epithelium,
inducing changes spanning from simple hyper-
plasia to different degrees of structural altera-
tions and possible atypia. Similar noxae are
reported as one of the major causes of laryngeal
benign, precancerous, and cancerous lesions.
These data imply that there are common risk fac-
tors for all degrees of malignancy and that cau-
tion in evaluation is needed.

Macroscopically, stromal expansions are seen as
vocal fold polypoid changes and are mostly con-
sidered in the literature as benign growths of vo-
cal cords®®.

There are disparate definitions in literature con-
sidering vocal cord polyps. Regarding their histol-
ogy, some authors®! do not differentiate them
from nodules, while others®® do. The majority of
authors agree that polyps represent swelling of
lamina propria with inflammation and enlarge-
ment of vascular spaces, with an absence of
strong epithelial alteration®. In literature, many
different classifications of histopathological types
of polyps are found®. Previous research was

mainly focused on stromal changes (examining
laminin, type IV collagen, basal membrane,
etc.)*®'213 while an investigation of squamous
cell carcinoma (SCC) markers in the overlying epi-
thelium is lacking.

We ask ourselves what a polypoid formation rep-
resents, and who diagnoses a patient with a pol-
yp diagnosis. How reliable is the clinical diagnosis
of a polyp without further histopathological anal-
ysis? Do all polypoid changes need a biopsy to
confirm the diagnosis and to exclude a malignant
transformation?

The aim of this mini-review was to answer these
questions and to describe the case of micro-inva-
sive squamous cell carcinoma discovered in a
clinically diagnosed polypoid formation.
Additionally, we present the case of a micro-in-
vasive squamous cell carcinoma discovered in a
clinically diagnosed polypoid formation, in which
immunohistochemical methods using known sqg-
uamous cell carcinoma (SCC) markers, as well as
introducing a novel marker IMP3, for which inter-
est in carcinogenesis of other malignancies is
escalating, contributed to confirmation of diag-
nosis.

CASE REPORT

A 58-year-old man presented to our otorhi-
nolaryngology ambulatory practice in March
2017 complaining of voice hoarseness and heart-
burn. In his archives, diabetes, polyneuropathy,
hypertension, and hyperlipoproteinaemia were
noted, but no previous otorhinolaryngological
workup was performed. Flexible nasolaryngosco-
py discovered a polypoid formation in the anteri-
or third of the left vocal cord and erythema of
arytenoid regions. The working diagnoses were
laryngeal polyp and posterior laryngitis, and abla-
tion of the vocal cord by microlaryngoscopy
(MLS) was performed.

The intraoperative macroscopic appearance was
described as a fibro-vascular polyp occupying the
anterior two-thirds of the left vocal ford
(2.0%0.5%0.2 cm in size). Histopathological exami-
nation revealed ulcerations, parakeratosis, focal
hypergranulosis and squamous metaplasia of the
respiratory epithelium, and discovered a suspect-
ed focus of in-situ squamous cell carcinoma ac-
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cording to the latest classifications***, following
which the patient underwent another, extended
procedure. On further histopathological assess-
ment, microscopically, in the anterior part of the
polypoid lesion, the multi-layer squamous epi-
thelium displayed a lack of maturation and polar-
ity. A strong inflammatory reaction of the
underlining stroma was noticed, in which a small
area of an initial invasion of atypical epithelium
sized 2 mm was detected. The posterior parts of
the vocal cord showed only inflammatory chang-
es with mild dysplasia.

Further, immunohistochemical (IHC) analysis of
five molecular markers of laryngeal carcinogene-
sis (p53, cyclin D1, Ki-67, epidermal growth factor
receptor (EGFR), and insulin-like growth factor
mRNA-binding protein 3 (IMP3)), was performed
according to the protocol described beforehand?.
The results of p53 (Fig. 1), as well as cyclin D1
and Ki-67 immunostaining, showed a clear nucle-
ar reaction and pattern typical for dysplastic le-
sions with a clear increase of positive cells in the
squamous carcinoma nest. This was especially
well followed for EGFR staining (Fig. 2). We also
report IMP3 immunostaining that showed posi-
tivity in single cells or a small group of cells in the
carcinoma nest (Fig. 3).

The final pathological report following detailed
histopathological analysis supported by immuno-
histochemical methods confirmed the diagnosis
of multi-focal atypia with a nest of micro-invasive
squamous cell carcinoma.

Based upon the pathological finding, a complete
standard workup for SCC (including ultrasonic
and radiological assessment, as well as interdisci-
plinary consultations) found no regional nor dis-
tant metastases, therefore the final diagnosis
with TINOMO®.

On the last head-and-neck oncological check-up,
18 months after surgery the patient was free of
disease with no recurrence.

DISCUSSION

Polypoid changes of vocal folds still represent an
object of debate regarding classification, follow-
up, and treatment due to a lack of acknowledged
consensus on both optimal nomenclature and
treatment.
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Figure 1. Biopsy specimen representing a fibrovascular polyp with a
high-grade dysplastic epithelium and a squamous cell carcinoma nest
formation. A. Immunohistochemical staining with p53 showing
nuclear positivity in basal and suprabasal cells in the dysplastic region
(magnification 40x). B. A detail of the carcinoma nest formation with
much stronger p53 immunostaining noticed in malignant squamous
epithelium (magnification 200x).

Figure 2. A. EGFR displaying positivity throughout the epithelial
thickness in the dysplastic region of the fibrovascular polyp
(magnification 40x). B. Increased EGFR immunoreactivity is present in
squamous carcinoma cells (magnification 200x).

Figure 3. A. IMP3 immunostaining of the polyp’s dysplastic epithelium
displaying a negative reaction in the region without malignant
transformation (magnification 40x). B. A detail of malignant
epithelium with focal positive IMP3 staining in some cells or small
groups of cells (magnification 200x).

The pathomorphological diagnosis of polyps
sometimes differs from that of the clinician. In
these stromal growths, the epithelium should
not present atypical changes, and, if such chang-
es are present, they are usually mild.

Although IHC analysis is usually used for precan-
cerous lesions, we report a case of a polypoid le-
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sion in which IHC analysis contributed to early
detection and confirmation of a squamous cell
carcinoma nest, improving the pathologist’s final
report.

This paper presents a patient that came to the
otorhinolaryngological department because of
hoarseness and had a clinically typical polypoid
change in the anterior third of the left vocal cord.
The patient had a history of diabetes, multiple
other medical problems, and was reluctant to un-
dergo biopsy. After persuasion and explanation

Careful assessment of each patient is needed while
taking into account all medical history and risk factors.
We recommend biopsy backed up with immuno-
histochemical analysis whenever there is a suspicious
polypoid formation. Such approach is advised in order
to confirm or exclude malignant transformation in
fibrovascular polyps.

that the voice will not restitute without reduction
of the polypoid mass by microlaryngoscopy and
that conservative treatment was unadvised in his
case, the patient accepted to be submitted to op-
erative treatment. The histopathological exami-
nation discovered troublesome epithelium with
multi-focal high-grade atypia in the anterior third
of the vocal cord and confirmed a small area
sized 2 mm with squamous cell carcinoma inva-
sion into the stromal tissue. The pathologist ex-
panded the analysis with immunohistochemical
analysis of SCC markers, usually performed on
pre- and cancerous lesions, and not routinely
used for polyps. Besides the most commonly an-
alysed markers of squamous cell carcinogenesis,
including Ki-67, p53, cyclin D1, and EGFR, a novel
marker recently increasingly investigated in car-
cinogenesis IMP3, was examined. There are only
a few available data on this oncofetal protein in
head and neck oncology **'” and scarce research
on laryngeal tissue, which gave us incitement for
its inclusion in this investigation.

These markers are currently applied at our
otorhinolaryngology clinic and pathological de-
partment as part of previous and ongoing
projects, as well as research on laryngeal carcino-
genesis, which gave us novel interesting data®*2°

on molecular markers and incitement for further
research and studies that are currently undertak-
en.
The immunohistochemical analysis of p53, cyclin
D1, and Ki-67 and EGFR supported the diagnosis
of initial squamous cell carcinoma in the atypical
epithelium of the anterior third of the left vocal
cord displaying stronger staining patterns. This
was especially well followed for EGFR staining,
proving once more EGFR to be one of the most
reliable markers of laryngeal carcinogenesis. We
are also reporting staining patterns about IMP3
in laryngeal polypoid tissue in which we recorded
IMP3-positive cells within the squamous cell car-
cinoma nest, while we did not observe IMP3 ex-
pression in the benign epithelium adjacent to the
carcinoma. These findings indicate the possible
use of this marker in the assessment of laryngeal
tissue atypia and further research is commenda-
ble. In the posterior part of the vocal cord, al-
though atypical changes were present, no criteria
for carcinoma were met. This confirms that aty-
pia can be multi-focal in vocal folds, and these
multi-focal changes require additional caution in
evaluation and are the most demanding for the
clinician, as well as the pathologist, in the deci-
sion-making and the follow-up processes.
This case shows that polyps cannot be lightly
treated as benign lesions and that conservative
treatment is not advised for fibromatous polyps;
only biopsy and histopathological analysis some-
times supported by IHC analysis can exclude a
malignant transformation. It also highlights that
IHC analysis should nowadays gradually be intro-
duced in order to improve routine histopatholog-
ical evaluation, at least for multi-focal atypia and
problematic cases, not only in precancerous but
also in suspicious polypoid changes of vocal
cords.

Nowadays, there is still disagreement in classifi-

cation among specialists, but also a divergence in

the treatment of polypoid lesions, with a broad
spectrum ranging from:

a) strictly conservative treatment based upon
observation and/or voice therapy and/or anti-
reflux medication®?*2® which, in our opinion,
is risky, needs careful selection, and can be
reserved only for small edematous polyps
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with short-lasting medical history; we want to
point out that check-ups are in such cases
mandatory
b) steroid injections promoted by some au-
thors?”?8, while others are more cautious con-
cluding that it may delay, but not substitute
surgery %, and we agree with the latter
c) subepithelial resection, conserving the epi-
thelial tissue®®, which in our opinion has the
pitfall of lacking histopathological confirma-
tion that excludes an epithelial malignant
transformation
d) endoscopic laser treatment of vocal cords, es-
pecially in angiomatous polyps**®?, due to its
photocoagulative properties on vascular
structures, with the same pitfall mentioned
above
e) surgery using flexible laryngostroboscopy3*3*
as well as the standard, traditional laryngeal
microsurgery>>.
Unlike some authors®® who reserve surgery for
larger polyps, others®” are cautious in prescribing
conservative treatment for angiomatous polyps
and consider surgery as the gold standard that
we agree with. In our opinion, conservative treat-
ment and observation, especially in elderly male
patients with a medical history positive for chron-
ic laryngeal irritation and burdened with risk
factors (e.g. smoking, abuse of alcohol, gastro-
oesophageal reflux disease, vocal abuse, etc.), is
unadvised and we advocate surgical treatment
and histopathological exclusion of a malignant
transformation. Conservative treatment should
be reserved only for small, edematous, short-
lasting polyps that must be closely followed and
re-evaluated. Undoubtedly, successful treatment
of polyps, after surgery by a skilled surgeon, is as-
sured also by avoidance of noxae, additional con-
servative treatment depending on aetiology (e.g.
anti-reflux therapy®), and, if needed, an ade-
quate speech therapy3®.
We consider surgery to be the safest and most
reliable treatment option for fibrovascular poly-
poid formations. Further studies are needed to
establish criteria for the most effective treatment
of polypoid lesions, and we believe that the IHC
analysis will help in differential diagnoses of
problematic cases.
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This case is an example that sometimes a vocal
fold formation clinically presented as benign pol-
yp can be deceiving, and only further histopatho-
logical and immunohistochemical “plunge” under
the surface and detailed analysis of the epitheli-
um reveals the true nature of the lesion we are
dealing with.

CONCLUSIONS

We still lack criteria for follow-up and treatment
in a wide range of laryngeal polypoid changes.
Unlike some authors that promote conservative
treatment, we strongly advise at least probatory
biopsy, especially in elderly male patients with
medical history positive for chronic laryngeal irri-
tation (smoking, drinking, gastro-oesophageal re-
flux, vocal abuse, etc.).

Although laryngeal polyps are mostly considered
as benign lesions, we present a case of a larynge-
al polypoid formation with multi-focal atypia in
its overlying epithelium in which we discovered a
nest of micro-invasive squamous cell carcinoma
confirmed by histopathological and supported by
immunohistochemical analysis.

While IHC analysis of SCC molecular markers is
applied in laryngeal precancerous lesions, no
such markers are routinely analysed in laryngeal
polyps, in which only stromal markers have been
widely examined.

We think that in difficult cases with multi-focal
atypia, immunohistochemistry could improve
histopathological analysis and should slowly be
introduced into diagnostic protocols of polypoid
tissue, especially when high-grade atypia is dis-
covered. We also found interesting staining pat-
terns of IMP3, indicating the possible use of this
marker in the assessment of laryngeal tissue aty-
pia and the need for its further investigation.

Conflicts of interest: Authors declare no conflicts of in-
terest.
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