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Abstract

Laryngeal papillomatosis represents a challenging disease for the ENT surgeon. It has
a recurrent pattern, with lesions that tend to be more and more extensive and affect the
quality of life of the patient. Due to it’s viral etiology, multiple medical therapies have
been attempted for these patients. Their results are still somewhat controversial, taking into
account the local and systemic side effects. Diabetes mellitus (DM) patients are considered
to be relatively immunocompromised and the laryngeal papillomatosis is more severe.
The lesions occur at an epithelial level. The earlier the diagnosis, the better the
outcome of the patient. The advancements made in the field of medical technologies
made possible ample surgical interventions that maintain the natural airway. Out of
these, the most used today is the CO2 LASER, with good results when correctly managed.
The purpose of this paper is to present the use of an endoscopic method of
examination, that uses SPIES filters, for a more accurate diagnosis of the epithelial lesions,
which allows a better evaluation and more thorough follow-up of our patients. We believe
attention should be paid to this topic due to the surgical, epidemiological and biological
reasons.
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Introduction
Laryngeal papillomatosis is a recurrent condition,
caused by the infection with the human papilloma virus.
This condition has no curative treatment, however multiple
types of surgical and medical treatments are available and
aim for local control of the disease, despite the fact that
in multiple occasions the patients will undergo several
procedures (T.Q. GALLAGHER et al, 2009 [1]). That is
due to the high tendency for recurrence of the disease.
Systemic medication can be considered, with the use of
substances such as acyclovir, interferon and isoretinoin
being researched on various occasions. However, the
systemic toxic reactions must be considered (P. GOON et
al, 2008 [2], I. BIELECKI et al, 2009 [3]).
The disease can be contacted by sexual intercourse
or at birth, when a mother with genital papillomatosis
gives birth naturally. Although the most common cases
of infection involve genital papillomatosis, the laryngeal
location of the disease can be quite serious due to the
invalidating character of the disease and the tendency to
recurrence, especially for the cases of congenital papillomatosis. The most often involved subtypes are HPV 6 and
HPV 11, and they may also associate malignant turnover.
The incidence in adults is 1.8 in 100.000 people, but in can
go as high as 4.3 in children. Diabetes mellitus (DM)
patients are considered to be relatively immunocompromised and the laryngeal papillomatosis has a more
severe evolution. (C.L. LEE et al, 2013 [4]).
Various surgical procedures have been attempted for
these patients. If at first, the tracheotomy was the only way
to ensure the air flow, more elaborate procedures attempt
now to maintain the natural airway free and ensure a better
quality of life for patients with laryngeal papillomatosis.
The development of new cutting technologies, such as the
CO2 LASER, opened new perspectives in the treatment
of our patients, with outstanding results and a better
compliance (F.G. DIKKERS, 2006 [5]).
Numerous adjuvant therapies have been considered.
The intralesional injection of substances was naturally
considered, with the hope of superior local control of
the disease. Van Cutsem first reported success using
Cidofovir in 1995, for a patient with hypopharyngeal and
esophageal papillomatosis (E. CUTSEM et al, 1995 [6]).
However, the initial enthusiasm was lowered by the
associated side effects that appeared in time, such as
dysplasia of the mucosa after injection (J.A. SAJAN et al
2010 [7]) or even the development of squamous cell
carcinoma (D.G. LOTT et al, 2009 [8]).
Although we have studies that do not link the local
administration of Cidofovir with dysplastic degeneration
(A.J. DOONE et al 2008 [9]), other research suggest an
important risk of malignant degeneration associated with
the procedure, ranging from 3-5% to as high as 23%

(D.W. KIMBERLIN et al, 2000 [10], H.T. GUPTA et al,
2010 [11]).
Today local therapies are still researched, with the
study of efficiency and side effects being one of the prime
directives (B.J. CHUNG et al, 2006 [12], V. ARDELEANU
et al, 2015 [13]). However, due to the development of
diagnosis and surgical technologies, the surgical interventions aim for local control of the disease with minimum
side effects. The use of CO2 LASER for a complete
removal of the papillomatosis lesions has so far associated
a good outcome. Of course, the less extensive the lesions,
the easier it is to achieve a functional larynx, with lasting
results and minimal complications. That is why a great
emphasis is placed on aggressive follow-up and early
diagnosis of any recurrence (C. MEHEDINTU et al [14]).
The aim of this paper is to identify the main lesions
induced by the human papilloma virus (HPV) at the level
of the epithelial layer of the vocal folds. We wish to
present specific lesions induced by HPV at an endoscopic
magnified scale, by means of filtered light from the
software provided by a digital special camera. This technology is called SPIES.
The objective is to find characteristic aspects
concerning the cycle of lesions induced by the human
papilloma virus.

Materials and Methods
The study was an observational endoscopic study
focused on the endoscopic magnified landscape and
analyzed with SPIES digital technology. The area
investigated is represented by the endolarynx. The study
was performed between 2015 and 2016 and included
24 clinical cases with laryngeal HPV induced lesions.
In our group 9 women and 15 men were included, age
ranging from 21 to 53 years old. Out of these 24 patients,
14 had already undergone previous surgical interventions
for laryngeal papilomatosis. We did not include cases
with congenital lesions. We also consider important
mentioning that 8 patients presented with significant
comorbidities, including high blood pressure and ischemic cardiac disease, and 5 patients were known with
diabetes, 2 of which required the use of insulin. Patients
with malignant degeneration of the lesions were not
included in the study.
The method: the vocal folds were analyzed during
microlaryngoscopy under general anesthesia using the
rigid laryngeal 0 degree Hopkins endoscope attached to
the full HD endoscopy camera with SPIES software
technology (by Karl Storz). The software filters that we
applied on the lesion were:
- standard
- CLARA
- CHROMA
- Combination between CHROMA + CLARA
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- SPECTRA A
- SPECTRA B
The SPIES filters is the acronym from Storz
Professional Image Enhancement Filters. Applied on the
full HD endoscopic image, the software filters allow
the surgeon to better visualize some morphologic details
of the lesion and the vascular superficial design.
CLARA filter will increase the luminosity of the
image, the surgeon is able to better observe even the most
darken places of the endoscopic examination.
CHROMA filter will increase the contrast of the
endoscopic image and especially of the highlighted
structures.
SPECTRA A filter will remove from the endoscopic
image the red component, the obtained image is similar
with the one when applying the Narrow Band Imaging
filter. The epithelium that reflects light is better visualized
and the areas that do not reflect light, as blood vessels
and papillary tumors, are highlighted.
SPECTRA B filter is obtained by applying on the
image filtered with SPECTRA A 15% more red color,
which will lead to a better visualization of the darkened
areas of the endoscopic field.
With these filters we considered very important to
analyze the following structures:

a. the lesion;
b. the surrounding area;
c. the border of the healthy tissue (which we can
call a “safe margin”).
With this method we could point out the “fragility”
of the lesion, the surrounding tissue and the resection
margins. We wish to resect the affected epithelium above
the basal membrane and try to define the limit (border)
between pathologic and healthy tissue.

Results
We were able to identify the “4 waves sign” during
repeated examinations of the vocal fold with the epithelial
layer affected by HPV. The meaning: we could identify at
a magnified scale the cycle of changes of the HPV –
epithelial layer interface, using an endoscopic filtered and
magnified scale. This is important for the surgical intervention, a 3 layers resection until healthy epithelial “safe
margins” being achieved.
The endoscopic SPIES assessment of laryngeal
papillomatosis has surgical implications.
The most important is that using the SPECTRA B
and CLARA+CHROMA filter we were able to better
define the epithelial halo surrounding the papilloma
(Fig. 1, Fig. 2 and Fig. 3).
The results consisted in the “4 waves sign”, which
contains 4 areas with:
a. pink colour;
b. red colour;
c. “toof” papilloma;
d. a white and grey area with many cells destroyed by
the virus. This is the superficial layer with necrotic epithelium
and virus cells, which is eliminated. This area is contagious
and detachable.
We compared the results obtained using the SPIES
filters with the result obtained by histopathological exam.

Figure 1. Assessment of a papilloma using
white light endoscopy.

Figure 2. SPECTRA B analysis of the same papilloma,
with a superior definition of the safety margins.
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Discussions
The endoscopic diagnostic and surgical technologies
have advanced greatly in the past 10 years. These
advancements are related to the following aspects:
- the ability to display a lesion, it’s topography, the
resection base, the surroundings and limits.
- the capacity to orient and document the type of
resection or excision taking into account the idea of “safety
margins” or “maximal safe resection” when certain local
anatomical and lesion characteristics imply a less extensive
surgical resection.
- the capacity to suggest and presume histologically
specific lesions without a direct tissue sample (the so-called
endoscopic “optical biopsies”).
Few research studies focused on this type of clinical
research so far, which is situated somewhere between the
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Figure 3. CLARA + CHROMA view of the papilloma, with
all 4 areas specific to the disease pattern of spread present.
The SPECTRA A filter in our experience will
provide a too dark image of the endoscopic field. Another
disadvantage of the SPECTRA A filter is that it amplifies the vascular design and if blood is present in the
surgical field, the endoscopic detail is hard to be observed.
CHROMA+ CLARA combination and SPECTRA B
are the optimal filters to be used in order to asses the
“safe area” surrounding the papilomatous tumor and
the obtained endoscopic detail is good even when blood
is present in the surgical field.

Conclusions
The refining of the optical, electronic and digital
technologies (videocontact endoscopy, NBI wavelength,
SPIES filters) or the laser stimulation of normal biologic
properties of the examined tissue offer interesting details,
that are useful in the diagnosis and the process of choosing
the right type of surgical intervention in real time. The idea
we want to promote is that of in vivo and in situ endoscopic study.
Despite small studies present in the literature
concerning the use of Storz Professional Image Enhancement System (SPIES), because of the novelty of the
technology, the result obtained using that technology
seems to be promising, but further studies must be
performed.
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level of macroscopic and histopathological research (direct
biopsy with histopathological examination) (L. MAZILU
et al, 2013 [15]).
Due to videosurgery, that can be applied at multiple
levels (rhinosinusal, laryngeal, esophageal, tracheobronchis,
esogastric) (C. POPA et al, 2019 [16]), we have the
opportunity to study the epithelial layer and vascular
architecture in their natural state, both in vivo and in situ
(A.TULIN et al, 2018 [17]).
Using the Storz Professional Image Enhancement System
(SPIES) we were able to better define the real extension of
the disease. The “safe area” surrounding the papilomatous
tumor was better identified.
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