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REVIEW

Phytoneering: a new way of therapy for rhinosinusitis

Fitoingegneria: una nuova terapia per le rinosinusiti

D. PASSALI", J. CAMBI', EM. PASSALI?, L.M. BELLUSSI
TENT Department, University of Siena, Siena, Italy; 2 ENT Clinic, University Tor Vergata, Rome, Italy

SUMMARY

A growing amount of scientific evidence suggests that herbal medicine may be helpful as an adjuvant treatment in rhinosinusitis. Herein,
we systematically review and determine the role, efficacy and safety of phytotherapy in the treatment of acute and chronic rhinosinusitis and
establish the qualities of herbal drugs as demonstrated by in vitro and in vivo experiments. Eligible studies published in English or German
from January 1990 until June 2014 were identified via electronic database searches. Keywords were: sinusitis, phytotherapy, phytomedicine
and herbal drugs. Additional studies were obtained through the references of selected articles. Twenty-two articles met inclusion criteria.
Overall, the publications indicated that herbal medicines can have mucolytic, antiviral, antimicrobial, anti-inflammatory and secretolytic
effects in experimental animals. Phytotherapy has also been found to be efficacious in reducing the symptoms of acute and chronic rhinosi-
nusitis in children and the adult population in vivo, demonstrating a high level of tolerability and safety. Herbal products developed using
phytoneering techniques have shown improvements in performance compared with previous formulations. The current literature suggests
that phytotherapy is an effective and safe form of ancillary treatment for rhinosinusitis. In particular, herbal drugs made with the technique
of phytoneering have proven effective in acute rhinosinusitis.

KEY WORDS: Phytoneering * Phytotherapy * Rhinosinusitis

RIASSUNTO

Evidenze scientifiche, sempre piit presenti in letterature, suggeriscono che la fitoterapia é utile come trattamento adiuvante della rinosinu-
site. Lo scopo principale del nostro lavoro é esaminare sistematicamente e determinare il ruolo, Uefficacia e la sicurezza della fitoterapia
nel trattamento della rinosinusite acuta e cronica e stabilire le qualita farmacologiche dei fitofarmaci in vitro e in vivo. Sono stati identifi-
cati attraverso ricerche nelle banche dati elettroniche studi pubblicati in inglese o in tedesco da | gennaio 1990 al giugno 2014. Le parole
chiave usate erano: sinusite, fitoterapia, fitomedicina e farmaci a base di erbe. Ulteriori studi sono stati ottenuti attraverso i riferimenti
negli articoli selezionati. Ventidue articoli hanno incontrato i criteri di inclusione. Nel complesso, gli articoli analizzati indicano che i
farmaci a base di erbe possono avere effetti mucolitici, antimicrobici, antivirali, proprieta anti-infiammatorie e secretolitiche in animali da
esperimento. La fitoterapia risulta efficace nel ridurre i sintomi di rinosinusite acuta e cronica nei bambini e nella popolazione adulta in
vivo, dimostrando un elevato livello di tollerabilita e sicurezza. Prodotti a base di erbe sviluppati con tecniche di “fitoingegneria” hanno
mostrato miglioramenti in termini di prestazioni rispetto alle formulazioni precedenti. La letteratura corrente suggerisce che la fitoterapia
¢ una forma efficace e sicura per il trattamento ancillare nella rinosinusite. In particolare i fitofarmaci realizzati con la tecnica di “fitoin-
gegneria” si sono dimostrati efficaci nella rinosinusite acuta.

PAROLE CHIAVE: Fitoingegneria * Fitoterapia * Rinosinusite

Acta Otorhinolaryngol Ital 2015;35:1-8

The clinical diagnosis of acute rhinosinusitis (ARS) in
children is challenging, due to the overlapping of symp-
toms with other ordinary childhood nasal diseases, such
as viral upper respiratory tract infections and allergic rhi-
nitis, not to mention the difficulties related to physical as-
sessment. ARS in children is defined as the sudden onset

Introduction

Acute rhinosinusitis (ARS) is one of the most common
infections of the upper respiratory tract and affects
a significant proportion of the population. In the US
alone, people with sinus disorders spend more than $2
billion annually, and make 1 million physician visits

each year in pursuit of symptomatic relief. For adults
seeking care in ambulatory medical practices, sinusitis
is the most common diagnosis and is treated with an-
tibiotics.

of two or more of the following symptoms, lasting less
than 12 weeks: discoloured nasal discharge, nasal block-
age/obstruction/congestion, cough in the day and night-
time. Rhinosinusitis is an inflammatory process involving
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the mucosa of the nose and sinuses. It is a multifactorial
disease, in which factors such as mucociliary impairment,
infection, allergy and swelling of the nasal mucosa can
contribute to its genesis, maintenance and recurrence. An-
tibiotics are the most frequently used therapeutic agents
in ARS, while there is reasonable evidence to support the
addition of intranasal steroids '.

Phytotherapy is the use of extracts of natural origin as
medicines or health-promoting agents. Phytotherapeutic
medicines differ from plant-derived medicines in their
standard pharmacology. Whereas standard pharmacology
isolates an active compound from a given plant, phyto-
therapy aims to preserve the complexity of substanc-
es from a given plant, with relatively less processing.
In herbal medicine, plant material that has been processed
in a repeatable operation, so that a discrete marker con-
stituent is at a verified concentration, is then considered
standardised.

The quality of crude drugs or plant medicines depends
upon a variety of factors, including the variability in the
species of plant being used, the plant’s growing condi-
tions, timing of harvest, post-harvest processing and
storage conditions. Modern phytotherapy may use tra-
ditional methods of assessment of herbal drug quality,
but more typically relies on modern processes, such
as HPLC (high performance liquid chromatography),
GC (gas chromatography), UV/Vis (ultraviolet-visible
spectrophotometry) or AA (atomic absorption spectros-
copy).

Complementary/alternative medicines are extensively
used in the treatment of both ARS and chronic RS, but
evidence-based recommendations are difficult to propose
due to the lack of randomised controlled trials and meth-
odological problems in many clinical studies and trials.
To date, there are only a few double-blind, placebo-con-
trolled, randomised studies that have assessed the efficacy
of herbal compounds in treatment of ARS, which is not
representative of the full spectrum of herbal remedies
used in the treatment of ARS. Different herbal drugs have
been proposed for the treatment of ARS.

Cyclamen europaeum extract (Nasodren®) is rich in sapo-
nins, which acts as a local surfactant on the mucous mem-
branes to promote the intranasal drainage of fluid from
the sinuses through a physical mechanism. Cyclamen is
a member of the primrose family (Primulaceae) and has
been used medicinally since ancient times. For example,
Theophrastus in ancient Greece (4th—3rd centuries BC)
recommended inserting a mixture of cyclamen extract and
honey into the nose to treat nasal catarrh and headaches
(“to clear the head”).

Cineole is a terpenoid oxide present in eucalyptus oils,
amongst others. Eucalyptus has been shown to have anti-
inflammatory, antiseptic and decongestant properties, and
is traditionally used to treat asthma, nasal congestion,
runny nose, cough, sore throat and sinusitis.

2

Bromelain is a proteolytic enzyme obtained from pineap-
ple. Its physiological effects appear to include interactions
with inflammatory, immune, cell signalling, coagulation
molecules and related pathways. The enzyme’s anti-in-
flammatory action is due to its inhibition of bradykinin
production at the inflammatory site.

Andrographis paniculata is an annual herbaceous plant
of the family Acanthaceae, native of India and Sri Lan-
ka. The herb has a number of purported medicinal uses,
although research has found that evidence of its effec-
tiveness is limited to the treatment of upper respiratory
tract infections, ulcerative colitis and rheumatic symp-
toms. Kan Jang® contains Andrographis paniculata and
Eleutherococcus senticosus and may shorten the duration
and lessen the symptoms of common cold.

Angocin® Anti-Infekt N contains mustard oils (isothio-
cyanates) that inhibit the growth of bacteria and viruses.
It also contains natural antibiotics from nasturtium and
horseradish, which make it effective in the treatment of
respiratory and urinary tract infections.

A new method for the extraction of the phytopharmaceuti-
cals contained in herbs has recently been developed. This
so-called “phytoneering” from “phyto-engineering” con-
sists of three phases: initially, the extracts are analysed by
mass spectrometry to determine the component ingredi-
ents and their relative quantities; next the extracts collect-
ed are examined to find especially promising candidates,
by systematically and automatically testing all extracts
for their impact on cell culture systems with relevance to
the disease. Finally, these findings allow for optimisation
of extracts to enhance their effects. Using sophisticated
separation technologies, partial extracts are produced that
contain the particularly effective ingredients in higher
concentrations compared with the original extract.
Sinupret® has been developed using phytoneering pro-
cesses and contains extracts of five herbs: elder (Sambucus
nigra, Caprifoliaceae) flowers, primrose (Primula veris,
Primulaceae) flowers with calyx, common sorrel (Rumex
acetosa, Polygonaceae), European vervain (Verbena of-
ficinalis, Verbenaceae) and gentian (Gentiana lutea, Gen-
tianaceae) root. The flowers of the black elder act as a
mucolytic. The active substances of the cowslip flowers
and calyx act as mucolytic agents, have anti-inflammatory
activity and combat the causes of disease: namely, viruses
and bacteria. The leaves and stems of common sorrel act
as mucolytic agents and have an anti-inflammatory effect.
The leaves and stems of verbena also act as mucolytic
agents and have antiviral activity. Gentian root contains
substances with mucolytic action.

The primary outcome of our manuscript was to evaluate
the efficacy and safety of this new way of extraction in the
treatment of acute and chronic rhinosinusitis in children.
The secondary outcome was assessment of pharmacologi-
cal effects, such as anti-inflammatory or mucolytic activi-
ties, in vitro and in experimental animals.




Materials and methods

A PubMed literature search was performed in June 2014
using the following key words: ““sinusitis”, “phytotherapy”,
“phytomedicine” and ‘“herbal drugs”. The additional filter
selected was “Text Availability: Abstract”. The abstracts
and titles obtained were screened independently by two of
the authors (DP and JC) who subsequently met and dis-
cussed any divergences regarding citation insertion. The
exclusion criteria were absence of the full text and the main
text not being available in English or German. We also ex-
cluded reviews and articles on otitis media and bronchitis,
which are beyond the scope of our review. We considered
separately manuscripts that did not use the technique of ex-
traction and processing of phytoneering, but reported data
on phytotherapy and rhinosinusitis in children. All the main
texts were retrieved and read by both reviewers.

Results

The initial search produced a total of 50 results using the
abovementioned criteria. Twenty-two articles were eligi-
ble for inclusion. With regard to the articles on ARS, 6 ar-
ticles were identified, in 4 of which patients were treated
with phytoneering herbal drugs (Table I).

The studies analysed indicated that herbal drugs have mu-
colytic, antiviral, antimicrobial, anti-inflammatory and se-
cretolytic activity in experimental animals. Phytotherapy
in vivo has also been demonstrated to be efficacious in
reducing the symptoms of acute and chronic rhinosinusi-
tis in children and the adult population, showing a high
level of tolerability and safety. Herbal products developed

Table I. Literature reports on herbal therapy in children with ARS.

Phytoneering for rhinosinusitis

using phytoneering techniques have shown improvements
in performance compared with previous phytotherapeutic
preparations, probably because the method allows for the
duplication of the individual active components contained
in plant extracts, thus enhancing the final pharmacologi-
cal effects.

Antimicrobial and antiviral effects

The antimicrobial effects of phytoneering herbal drugs in
vitro were assessed on Staphylococcus aureus, methicillin
resistant S. aureus (MRSA), Streptococcus pyogenes, Es-
cherichia coli and Haemophilus influenzae. A phytoneer-
ing product (Sinupret-Bionorica) has bactericidal effects
on Gram positive and negative bacteria, but was not effec-
tive against E. coli %

In fact, experiments performed in New Zealand on white
rabbits with experimentally-induced maxillary sinusitis
by Streptococcus pneumoniae showed that phytoneering
herbal extract (300 mg/kg b.w./day) reduced bacterial
counts in sinuses, as well as the obstruction, opacification
and inflammation of the sinus mucosa.

The phytoneering product has antiviral effects against
adenovirus C subtype 5 (Adeno 5), human rhinovirus B
subtype 14 (HRV 14) and the long strain of respiratory
syncytial virus (RSV), in all of which the dry extract was
significantly superior to oral drops (Fig. 1) °.

In an animal study, rats and rabbits were inoculated with
Strep. pneumoniae to provoke bacterial rhinosinusitis
and then treated with the phytoneering product, which
brought about a statistically significant reduction in bac-
terial growth after 8 days “.

First author Year Study design N Days Dosage Preparation Significant findings Complications
Braum 1 1990 Randomised, 114 21 2 tablets Sinupret® 12.3% None

open-label, 3x/d or Tablets improved, 56.1% were

comparative N-acetylcys- w/out pathologic findings

teine: 200 mg
3x/d

Kraus 7 1992 Randomised, 134 28 N/A Sinupret® 49% classified as None

open-label, Tablets “nothing abnormal

comparative detected” or “improved”
Neubauer ' 1994 Randomised, 160 14 2tablets 3x/d Sinupret® Improvements from None

placebo- or Tablets baseline on radiograms

controlled, placebo

double-blind
Biebach 6 2004 Open-label, 3109 N/A  20drops 3x/d  Sinupret® Drops  93% reported “little” nasal None

multicentre or & Sinupret® discharge or no discharge

1 tablet 3x/d Tablets & 90% reported
discharge as “thin” &
“clear”

Braun ® 2005 Comparative, 116 N/A N/A Bromelain-POS®  The duration of symptoms One case of

multicentre Tablets was lower pineapple allergy
Goos 2! 2007 Prospective, 297 N/A N/A Angocin® Reduction of complaint < 1% of adverse

multicentre Anti-Infekt N vs.  score in 84.8% vs. 85.5% events

antibiotic
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Antiviral effect of Sinupret®

AEZZ AMAMMMLIMDHIDHDMD§BIDNNMDM
HRV 14 v

CA9 —

1
80 100
% of inibition of viral replication

Fig. 1. Percentage of inhibition of viral replication with a 120 ym/ml of Sin-
upret® for parainfluenza viruses (Para 3), influenza viruses (FIuA), coxsackie
viruses (CA9), adenoviruses (Adeno 5), human rhinoviruses (HRV 14) and res-
piratory syncytial viruses (RSV) (from Glatthaar-Saalmiiller et al., 2011 2, mod.).

A study on mice inoculated with Sendai virus (Parain-
fluenza viridae) showed that preventive treatment with
the phytoneering herbal drug determined a significantly
longer survival time compared with placebo (p < 0.05) °.
Eucalyptus oil and its main product 1,8-cineole demon-
strated antimicrobial activity against microorganisms
grown in planktonic cells and biofilm. Crude eucalyptus
oil was significantly more efficacious than 1,8-cineole
(p < 0.05) against microorganisms grown in suspensions
of Staphylococcus aureus, MRSA, Escherichia coli and
Candida albicans, and in biofilm cultures of MRSA and
Pseudomonas aeruginosa °.

Secretolytic activity

The secretolytic activity of the phytoneering herbal drug
was assessed in rabbits by administering the individual
herbs contained and then analysing the tracheal mucus.
The phytoneering product and all the individual herbs (es-
pecially European vervain and gentian root extracts) pro-
duced a statistically significantly increase in the fluidity of
secretions compared with baseline (p < 0.05 in all cases)’.
Another study evaluated the effects of the phytoneering
herbal drug and its individual components on the secre-
tion activity of rat respiratory epithelium using phenol
red, demonstrating a dose-dependent effect on tracheo-
bronchial secretion &,

The phytoneering product extract stimulates the ciliary beat
frequency of human bronchial epithelial cells, with a sig-
nificant increase only 10 min post-application and dose-de-
pendent effects lasting up to 1 hour (Fig. 2). The extract has
also been shown to stimulate transepithelial CI- transport °.

Anti-inflammatory activity
The immunological role of the Sinupret (the phytoneering

Herbal grug) has been examined in human leukocytes in

4

vitro. The gentian root extract and vervain extract increased
the phagocytic activity of neutrophils, while sorrel inhib-
ited phagocytosis at high concentrations. At low concentra-
tions it augmented phagocytosis, but only marginally. High
concentrations of phytoneering product slightly stimulated
the proliferation of lymphocytes in vitro '°.

The phytoneering herbal drug was evaluated in rats in
which inflammation was provoked in the lower extremi-
ties. It reduced itchy red wheals and the highest dose test-
ed was as successful as phenylbutazone ’.

The efficacy against bacterial infections of the upper
airways was tested in mice inoculated intranasally with
Strep. pneumoniae to induce bacterial rhinosinusitis.
It significantly reduced bacterial growth (p < 0.01) and
the amount of goblet cells (cells that secrete mucous)
(p < 0.05), and also improved the quality of secretions
compared with controls (p < 0.01) '

Anti-inflammatory action has also been demonstrated in
rats with induced pleural inflammation. The rats in which
the phytoneering product was administered orally one
hour before treatment (which caused inflammation after 4
hours) showed a lower volume of pleural effusion, less in-
filtration of polymorphonuclear leukocytes and decreased
formation of PGE, in the exudates, as well as lower quan-
tities of cyclooxygenase (COX)-2 protein in the lungs
(Fig. 3) =

The anti-inflammatory activity of 1,8-cineole was evalu-
ated in rats with carrageenan-induced inflammation or a
cotton pellet-induced granuloma, and an inhibitory effect
was demonstrated against these two types of experimen-
tal inflammation. In mice, an oral dose of 400 mg/kg of
1,8-cineole has been shown to inhibit the acetic acid-in-
duced increase in peritoneal capillary permeability and
the chemical nociception induced by intraplantar formalin
and intraperitoneal acetic acid .

The anti-inflammatory activity of bromelain has recently
been demonstrated through changes in circadian cytokine
profiles. A significant shift in the circadian profiles of the

Elevation of Ciliary Beat Frequency

E3 0.1 mg/dl
E3 1.0 mg/di
B 2.5 mg/d

Minutes

Fig. 2. Dose-dependent increase in of ciliary beat frequency with Sinupret®
extract (from Kreindler et al., 2012 ¢, mod.).
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Fig. 3. Effects of Sinupret® dry extract in carrageenan-induced pleurisy in
rats 1 h before intrapleural injection of carrageenan and after 4 h. Data are
expressed as mean + SEM (from Rossi et al., 2012 ™2, mod.).

Th1 cell mediator interferon gamma (p < 0.043) was dem-
onstrated after administration of 3000 units of bromelain,
and similar trends were shown in the profiles of the Th2-
type cytokine IL-5 as well as the immunosuppressive cy-
tokine interleukin (IL)-10. This suggests a general effect
on the antigen-specific (T cell) compartment of the human
immune system !4,

Acute rhinosinusitis (ARS)

A randomised, placebo-controlled, double-blind trial was
conducted in 160 subjects (mean age 24.5 years) with
acute bacterial sinusitis (opaque sinus radiographs at
baseline) who were receiving antibiotic (vibramycin) and
decongestant (otrivin) therapy, adding either Sinupret® or
placebo tablets. Compared with placebo-treated patients,
significantly more patients in the phytoneering product
group showed improvements from baseline in radiographs
(p =0.008). These patients also reported improvements in
mucosal swelling, nasal obstruction and headache. The
authors concluded that the phytoneering herbal drug can
improve basic (i.e. conventional drug) therapy '°.

In children with ARS, phytoneering product in two for-
mulations (drops and tablets) valuated in 1638 girls and
1471 boys (mean age 6.9 years). The dosage varied ac-
cording to the patients’ age. Two-thirds (64%) of subjects
took an average of 20 drops 3 times per day, while the
others took tablets. At baseline, the most frequently found
symptoms were “abundant” and “viscous” nasopharyn-
geal discharge, impaired nasal breathing and “moderately
severe” cough.

At the final check-up (after an average of 12 days’ treat-
ment), 93% of children reported “little” nasal discharge
or no discharge and 90% reported the discharge as “thin”
and “clear.” At the study end, only 0.3% of children re-
ported severe impairment of nasal breathing and 75%
had no cough. The symptoms “blocked nasal breathing”,
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“headache”, “hoarseness” and “cough” clearly improved
with the phytoneering product in both age groups and
with both formulations. Nearly 90% of physicians in-
volved assessed the efficacy of the phytoneering herbal
drug as very good or good.

However, in 2-6-year-old children the sugar coated tablets
were slightly superior to the drops in treating stuffy noses
and coughs, while the drops were more effective at im-
proving facial pain and headache (Fig. 4) '°.

The major limitation of this study was that there was no
placebo group or untreated control group. Acute rhinitis
is often a self-limiting syndrome, so that a control group
is necessary in such studies. Further limitations were the
variable dosing, lack of information about the treatment
period, and large percentage of the patients (74%) tak-
ing concomitant cold/flu medication, such as rhinological
agents and/or antibiotics.

A randomised, open-label, comparative study was con-
ducted in 134 patients with radiologically diagnosed ARS.
All subjects were treated for 3 weeks with phytoneering
sugar-coated tablets. After 3 weeks of treatment, 49% of
patients were reported as having “nothing abnormal de-
tected” or “improved” !7. A limitation of the study was the
lack of an untreated or placebo control group. It is unclear
whether the 49% of patients showed improvements at 3
weeks due to the treatment or if rhinosinusitis resolved
spontaneously.

A further randomised, open-label, comparative study was
conducted in 114 patients with radiologically (X-ray) di-
agnosed ARS. All subjects were treated for 21 days with
the phytoneering sugar-coated tablets. After 21 days of
treatment, X-ray examination revealed that 12.3% (7/57)
of phytoneering herbal drug-treated patients had improved
and 56.1% (32/57) were without pathological findings.
Approximately 85% of these subjects reported that they
were “improved” or “cured” '8. This study was also lim-
ited by the need for an untreated or placebo control group.
Moreover, the researchers permitted the use of associated
drugs, which could have affected the outcome.

Effects of Sinupret® Coated Tablets
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Fig. 4. Effects of Sinupret® coated tablets (three times a day) on disappear-
ance of symptoms in 2-6-year-old children (n = 293) (from Biebach et al.,
2004 '8, mod.).
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A multicentre randomised, double-blind, placebo-con-
trolled study was conducted in 386 adult patients with
acute viral rhinosinusitis diagnosed radiologically (ultra-
sonography). One hundred and ninety subjects were treat-
ed with 160 mg phytoneering herbal product three times a
day for 15 days with a mean follow-up of 14 days.

The major symptom score (rhinorrhoea, post nasal drip,
nasal congestion, headache and facial pain) after 15 days
was statistically significantly lower in the phytoneering
herbal drug group, with 48.4% of patients considered
cured. After treatment, ultrasonography showed 73.2% of
patients treated with herbal drug were without pathologi-
cal findings (vs. 61.6% in the placebo-treated group) '°.
The activity of bromelain in children with ARS was
evaluated in a trial involving 62 patients. The duration of
symptoms was lower if patients were treated with only
bromelain extract compared with standard therapy or
combination therapy (6.66 vs. 7.95 vs. 9.06 days until
resolution of symptoms, respectively) %.

A prospective cohort study was performed involving 297
children with ARS treated with Angocin® Anti-Infekt N
or with a standard antibiotic, according to the physician’s
decision. At the end of treatment, the reported symptoms
were reduced by 84.8% vs. 85.5% in the antibiotic group.
However, the study contained major limitations: prior
to treatment symptoms in the Angocin® group were sig-
nificantly less severe than those of the antibiotic group.
Moreover, no standard protocol for treatment was used,
being left to the judgment of the physician 2'.

Two randomised double-blind, placebo-controlled tri-
als were conducted on populations of adults (n = 29 and
n = 99) with ARS using Cyclamen europaeum extract. In
the first study, after seven days of treatment, intranasal,
lyophilised, reconstituted Cyclamen europaeum extract
significantly reduced sinus opacification compared with
placebo treatment on CT scans, and reduced the total
symptom scores from baseline 2. The second study, on the
other hand, did not show significant differences in total
symptom scores after 7 days, but only a reduction in fa-
cial pain and an improvement in endoscopically-assessed
mucosal obstruction 2.

The activity of 1,8-cineole was demonstrated in a ran-
domised, double-blinded controlled study on 75 patients
with ARS. After a treatment period of 7 days, cineole
brought about a statistically significant reduction in total
symptom scores (11.0 = 3.3 vs. 8.0 £ 3.0) %.

A randomised double-blind, placebo-controlled trial was
conducted on populations of 152 adults with acute non-
purulent rhinosinusitis. A dose of 600 mg of cineole daily
was administered. After 4 and 7 days, the symptoms-sum-
score was significantly lower in treatment group .

Kan Jang® was evaluated in 95 patients with acute upper
respiratory tract infections and showed significant improve-
ments after 5 days in headache, nasal and throat symptoms,
even in the sinusitis subgroup of this clinical study *.
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Roots of Pelargonium sidoides were compared to place-
bo in a randomised double-blind trial on 103 adults with
acute rhinosinusitis. The sinusitis severity score after 7
days of treatment confirmed that the therapy was well tol-
erated with a decrease of 5.5 points .

Chronic rhinosinusitis (CRS)

A randomised, double-blind, placebo-controlled trial was
conducted on 31 patients with CRS. Radiological re-
sults of the paranasal sinuses showed that 12/16 of the
phytoneering herbal drug-treated patients experienced
considerable improvements or total recovery compared
with 6/15 placebo-treated patients (p value not reported).
Treatment with phytoneering product showed a signifi-
cant improvement in headache (p = 0.025) and in para-
nasal sinuses at X-ray (p = 0.001). The authors concluded
that phytoneering components had a positive effect on
subjective and objective findings in patients with chronic
sinusitis 2. Although this study was limited by its small
size, the objective measures provide credibility to support
its conclusions.

A randomised, open-label, comparative study was con-
ducted on 46 patients experiencing an exacerbation of
CRS, as diagnosed radiologically. Seventeen subjects
were treated for 21 days with phytoneering herbal tablets
(2 tablets, 3 times per day). X-ray examination revealed
that 23.5% (4/17) of the phytoneering product-treated pa-
tients improved and 41.7% (10/24) were without patho-
logic findings. The authors concluded that phytoneering
drug was equivalent to N-acetylcysteine therapy '. This
study was limited by the need for an untreated or placebo
control group. In addition, the researchers permitted the
use of associated drugs, which could have modified the
outcome.

Discussion

The value of Sinupret® has been evaluated by many re-
searchers. This preparation is the only one to use the
phytoneering technique of production, which allows for
greater concentration and purification of the herbal active
ingredients.

This review of clinical findings has shown that Sinupret®
is helpful in enhancing the results of pharmaceutical
therapy. However, preliminary results evaluating the ef-
ficacy of Sinupret® in the treatment of chronic rhinosi-
nusitis are ambiguous and larger prospective studies are
needed.

Considering the primary outcome of efficacy and safety
in the treatment of acute and chronic rhinosinusitis in
children, herbal medicine can be considered as a viable
ancillary therapy, as it is well tolerated by patients and
not disdained by families or paediatricians. Various stud-
ies have reported improvements in subjective symptoms
associated with ARS, such as nasal obstruction and head-




ache, as well better recovery by radiographic examination
and in nasal mucosal swelling. Regarding the secondary
outcome of safety, Sinupret® does have pharmacological
effects, as demonstrated by research in vitro and in ex-
perimental animals. The effects that correlate with a po-
tentially helpful role in the treatment of ARS in children
are the antiviral and antimicrobial effects of Sinupret® and
1,8-cineole, and the anti-inflammatory and secretolytic ef-
fects of Sinupret® and bromelain.

Although until now herbal therapy was considered to be
an ancillary therapy for adult population with viral and
postviral ARS, it is useful in reducing the duration of
symptoms and the use of standard therapies.

Herbal compounds have been commonly used in treatment
of ARS, but only a few double-blind, placebo-controlled,
randomised studies have shown their efficacy. However,
the available data with herbal medicines prepared using
the phytoneering technique of production encourage the
use of this therapy in children with viral ARS as they are
free of side effects and helpful in reducing the duration
of symptoms and days of standard therapies. Hence, the
benefit of herbal compounds in treatment of ARS need
to be confirmed by more well designed and randomised
clinical trials.

Conclusions

The current literature suggests that phytotherapy is an ef-
fective and safe ancillary treatment for RS in children. In
particular, herbal medicines prepared with the technique
of phytoneering (Sinupret)® have proven effective for
acute rhinosinusitis treatment This preparation technique
proved to be superior compared with previous production
methods for isolation, synthesis and duplication of the ac-
tive components contained in herbs.
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Tracheocutaneous fistula in patients undergoing
supracricoid partial laryngectomy: the role of chronic
aspiration

Fistola tracheocutanea in pazienti sottoposti a laringectomia sovracricoidea:
il ruolo dell’aspirazione cronica

A. DE VIRGILIO', M. SIMONELLI?, A. GRECO', A. GALLO?®, A. MORETTA', C.C. WANG*, S. MARTELLUCCE,
P. CALCAGNO?, M. DE VINCENTIIS!

"Department of Sensory Organs, ENT Section, Sapienza’ University of Rome, Italy — Department of Surgical
Sciences, ‘Sapienza’ University of Rome, Italy; 2 The Speech and Swallowing Rehabilitation Service, “Santa Lucia”
Foundation, Roma, ltaly; ® Department of Surgical Biotechnologies and Science, ENT Section, Sapienza Universita
di Roma, Italy; * School of Medicine, National Yang-Ming University, Taipei, Taiwan — School of Speech Language
Pathology & Audiology, Chung Shan Medical University, Taichung, Taiwan — Department of Otolaryngology-Head &
Neck Surgery, Taichung Veterans General Hospital, Taichung, Taiwan

SUMMARY

The aim of the present retrospective controlled study was to analyse and compare risk factors for tracheocutaneous fistula in patients who
received tracheostomy after supracricoid partial laryngectomy with those who received tracheostomy for other causes. We enrolled 39 pa-
tients with tracheocutaneous fistulas who were divided into two groups. The first received temporary tracheostomy for supracricoid partial
laryngectomies (n = 21), while the control group consisted of patients who received temporary tracheostomy for other causes (n = 18).
Risk factors believed to play a role in the pathogenesis of tracheocutaneous fistula were examined including advanced age, cardiopathy,
local infections, radiotherapy, elevated body mass index, malnutrition, decannulation time and aspiration grade. The Leipzig and Pearson
scale score was significantly higher in the supracricoid partial laryngectomy group (p = 0.006 and 0.031 for univariate and multivariate
analyses, respectively). The penetration/aspiration scale score was significantly higher in the supracricoid partial laryngectomy group as
determined by univariate analysis (p = 0.014). The decannulation time was significantly lower in the supracricoid partial laryngectomy
group (p = 0.004 and 0.0004 for univariate and multivariate analyses, respectively). The number of surgical closures for tracheocutaneous
fistula was significantly higher in the supracricoid partial laryngectomy group by univariate analysis (p = 0.027). These results suggest that
chronic aspiration and related cough may be important pathogenic factors for tracheocutaneous fistula and could be responsible for the
significantly higher rates of closure failure in patients after supracricoid partial laryngectomy.

KEY WORDS: Aspiration ¢ Risk factors ¢ Supracricoid partial laryngectomy * Tracheocutaneous fistula ® Tracheostomy

RIASSUNTO

Lo scopo del presente studio retrospettivo controllato e quello di analizzare e confrontare i potenziali fattori di rischio per fistola tracheocutanea
tra i pazienti sottoposti a tracheostomia dopo laringectomia sovracricoidea e pazienti che hanno ricevuto tracheostomia per altre cause. Abbia-
mo arruolato 39 pazienti con fistola tracheocutanea e li abbiamo suddivisi in due gruppi. 1l primo gruppo era costituito da pazienti che hanno
ricevuto tracheostomia temporanea dopo laringectomia sovracricoidea (21 pazienti) mentre il gruppo di controllo era costituito da pazienti che
hanno ricevuto tracheostomia temporanea per altre cause (18 pazienti). I seguenti fattori di rischio ritenuti svolgere un ruolo nella patogenesi
della fistola tracheocutanea sono stati esaminati: eta avanzata, cardiopatie, infezioni locali, radioterapia adiuvante, elevato indice di massa cor-
porea, malnutrizione, tempo di decannulazione e grado di aspirazione. Il punteggio della scala di Leipzig e Pearson era significativamente piit
alto nel gruppo sottoposto a laringectomia sovracricoidea (p = 0,006 e 0,031 rispettivamente all’analisi univariata e multivariata). Il punteggio
della scala penetrazione/aspirazione era significativamente piu alto nel gruppo sottoposto a laringectomia sovracricoidea, come determinato
dall’analisi univariata (p = 0.014). 1l tempo di decannulazione era significativamente pitr basso nel gruppo sottoposto a laringectomia sovracri-
coidea (p = 0,004 e 0,0004 rispettivamente all’analisi univariata e multivariata). Il numero di procedure chirurgiche richieste per la chiusura
della fistola tracheocutanea era significativamente pii alto nel gruppo sottoposto a laringectomia sovracricoidea, come determinato dall’analisi
univariata (p = 0,027). Questi risultati suggeriscono che l’aspirazione cronica e la tosse correlata potrebbero essere importanti fattori di rischio
per fistola tracheocutanea e potrebbero essere responsabili del significativamente pit alto tasso di fallimento di chiusura della fistola in pazienti
sottoposti a laringectomia sovracricoidea.

PAROLE CHIAVE: Aspirazione * Penetrazione * Laringectomia sovracricoidea * Deglutizione * Fistola tracheocutanea
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Introduction

Tracheocutaneous fistula (TCF) is commonly regarded as
a pathological complication of temporary tracheostomy
that results from the failure of spontaneous tracheostomy
closure after decannulation. Chronic TCF can significant-
ly impair quality of life, vocalisation and local hygiene .
Although many of these fistulas close spontaneously after
decannulation or after local debridement, a significant per-
centage do not and require surgical closure?. The incidence
of fistula formation is known to be related to cannulation
time. Kulber et al. reported that fistulas do not develop if
the cannulation time is less than 16 weeks, but that the in-
cidence increases to 70% when the cannulation period is
greater than 16 weeks 3. Furthermore, other factors such as
previous irradiation of the neck, previous tracheostomy and
obesity have been suggested to be risk factors for TCF*.
Despite the fact that TCF is a common complication of
supracricoid partial laryngectomy (SPL) and that SPL has
been used for a number of decades>”, there is a paucity of
studies in the English language literature on its incidence,
risk factors and pathogenesis in patients undergoing SPL.
In our experience with SPL, tracheostomy closure after
decannulation occurs spontaneously or after local de-
bridement in about 70% of cases, while in about 30% of
cases surgery is required. After SPL, TCF surgical closure
is challenging since the laryngeal airway can be subopti-
mal and abnormal increases in subglottic pressure during
the expiration phase can be present >’. Nonetheless, pa-
tients who have undergone SPL are often chronic inhalers
with different degrees of cough®, which could represent
a further obstacle characterised by a sudden and strong
increase in subglottic pressure.

The aim of the present retrospective controlled study was
to analyse and compare the incidence of potential risk fac-
tors for TCF between patients who underwent SPL and
those who received tracheostomy for other causes.

Materials and methods

This study was designed as a retrospective controlled
evaluation of patients who underwent surgical TCF clo-
sure at the Sensory Organs Department of Policlinico
“Umberto I, Sapienza Universita di Roma between Sep-
tember 2007 and May 2013. Approval for this study was
obtained from the local Institutional Review Board.

Patients

Inclusion criteria were as follows: 1) adequate clinical
documentation; 2) adequate respiratory space before de-
cannulation (i.e. the ability to maintain a closed tracheal
cannula for at least 7 days before decannulation); 3) ab-
sence of steroid therapy for at least 1 month before decan-
nulation; 4) adequate swallowing and/or adequate swal-
lowing rehabilitation therapy; 5) adequate follow-up (at
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least 6 months after surgical TCF closure); and 6) TCF
persistence for at least 2 weeks post-decannulation. Tra-
cheostomies were performed by the same surgical team
using the Bjork flap technique °. Patients with previous
histories of decannulation were excluded from the study.
A total of 39 patients were enrolled.

Risk factors and comorbidities

The medical records of identified patients were examined
for the following risk factors that are believed to play
roles in the wound healing process: advanced age, car-
diopathy, local infections, neck radiotherapy, body mass
index (BMI) and malnutrition. Advanced age was defined
as greater than 65 years. Cardiopathies were considered
in cases of diagnosed diseases that had been treated with
medications or lifestyle changes. Local infections were
defined as tracheostomal infections with or without fis-
tulae that required systemic antibiotic treatment and/or
advanced local dressings. Neck radiotherapy included pri-
mary and adjuvant treatments. Overweight patients were
defined as those with a BMI > 25. Malnutrition was de-
fined as > 10% weight loss in the 20 days before surgery
due to reduction in oral food intake.

Furthermore, we evaluated other clinical factors that are
possibly implicated in the pathogenesis of TCF such as
delayed decannulation (> 16 weeks), chronic inhala-
tion and related cough. Assessments of inhalation were
obtained for each patient using the Leipzig and Pearson
scale 1° ' (LPS) and the Penetration Aspiration Scale 2
(PAS); these scales evaluate the degree of penetration/as-
piration. The LPS is scored as follows: 0, no problems;
1, occasional cough but no clinical problems; 2, constant
cough worsening with meals or swallowing; and 3, pul-
monary complications. The PAS is scored as follows:
a, contrast does not enter the airway; b, contrast enters the
airway and remains above the vocal folds with no resi-
due; c, contrast remains above the vocal folds, and visible
residue remains; d, contrast contacts the vocal folds, and
no residue is present; e, contrast contacts the vocal folds,
and visible residue remains; f, contrast passes the glottis,
and no subglottic residue is visible; g, contrast passes the
glottis, and visible subglottic residue is present despite the
patient’s response; and 8, contrast passes the glottis, and
visible subglottic residue is present in the absence of a
patient response.

Patients were divided into 2 groups. The first consisted of
patients with TCF after SPL (SPL group), while the con-
trol group included patients with TCF after bilateral vocal
cord palsy, transoral laser surgery for malignancy, open
oral/oropharyngeal carcinoma surgery, or prolonged intu-
bation (OC group). Even if the control group was com-
posed of patients who had undergone tracheostomy for
different causes, in all cases main laryngeal architecture
was preserved and no upper airway strictures responsible
for increased upper airway resistance were present.




TCF surgical closure

TCEF closure was performed for all patients using the same
surgical technique under local anaesthesia. A horizontal
skin incision passing through the lower border of the TCF
was made followed by a second incision circling the TCF
border. When possible we repositioned the cartilage flap
obtained after Bjork flap technique tracheostomy. The tra-
cheocutaneous fistula was isolated and vertically closed
using 3/0 vicryl suture. Skin flap was reapproximated us-
ing 3/0 subcutaneous vicryl suture. The redundant skin
was trimmed to obtain a horizontal cosmetic suture, and
closure of the skin was completed using 4/0 silk suture.
Oral antibiotic therapy was administered for 9 days.

Statistical analyses

Statistical analyses were performed using SPSS 15.0 for
Windows. Comparisons of qualitative variables were
performed with the chi-square test. Multivariate analysis
was performed with multiple logistic regression. P values
< 0.05 were considered statistically significant.

Results

Within the study period, 83 patients underwent SPL in
our department. Twenty-seven (32%) developed TCF, and
6 (7%) patients were excluded because they did not meet
inclusion criteria. In the same period, 127 tracheostomies
were performed for other reasons. Twenty (16%) devel-
oped TCF, and 2 (1.5%) cases were excluded because they
did not meet inclusion criteria. The incidence of TCF be-
tween SPL patients and those who received tracheostomy
for other reasons was statistically significant (p = 0.007).
All TCF derived from the failure of conservative TCF clo-
sure strategies after decannulation such as fistula debride-
ment with compressive dressings. Relevant demographics
and patient characteristics, including primary pathologies
for the OC group, are reported in Table I. Given our in-
clusion and exclusion criteria, we enrolled a total of 39
patients with TCF, and of these 21 (54%) patients were

Table . Demographics and comorbidities.
Characteristics

Mean age (years) 59.3
Age range (years) 32-80
Gender, N (%)

Male 27 (69)
Female 12 (31)
Tracheostomy for (N, %):

Supracricoid laryngectomy 21 (53)
Bilateral vocal cord palsy 7(18)
Transoral laser surgery for malignancy 5(13)
Open oral/oropharyngeal carcinoma surgery 3(8)
Prolonged intubation 3(8)

Tracheocutaneous fistula after supracricoid laryngectomy

enrolled after SPL (SPL group), while 18 (46%) received
tracheotomy for other reasons (OC group).

TCF closure was accomplished successfully in all cases.
All patients experienced regular postoperative courses
during the first week without complications in terms of
bleeding and airway compromise. Four patients (10%)
experienced foreign body reactions to the absorbable
sutures that required small incisions for their removal.
Among the SPL group, 9 patients (43%) required more
than 1 surgical treatment: 7 (33%) required 2 treatments,
and 2 (10%) required 3 treatments. In the OC group, only
1 patient (6%) required more than 1 surgical treatment (2
treatments). When the residual fistula was less than 2 mm
in diameter, the surgical technique consisted of debriding
of margins and closure with simple suture; otherwise, the
technique described above was utilised.

The risk factor data are summarised in Table II. When
comparing the two groups, the overall multivariate model
revealed a statistically significant difference (p = 0.003).
However, there were no significant differences between
the SPL and OC groups in terms of advanced age, cardi-
opathies, local infection, neck radiotherapy, BMI, or mal-
nutrition (p > 0.05). LPS scores were significantly higher
in the SPL group according to univariate and multivariate
analyses (p = 0.006 and 0.031, respectively), with r = 2.25
and standard error = 0.11. The PAS scores revealed pen-
etration/aspiration in 39% of cases in the SPL group and
in 17% in the OC group. This difference was statistically
significant in univariate analysis (p = 0.014), but not in
multivariate analysis (p = 0.561, t = 0.58, standard er-
ror = (0.08). Decannulation times were significantly lower
in the SPL group according to univariate and multivari-
ate analyses (p = 0.004 and 0.0004, respectively), with
t =-3.99 and standard error = 0.15. The numbers of surgi-
cal procedures were significantly higher in the SPL group
according to univariate analysis (p = 0.027, Table III).

Discussion

TCF is a complication of temporary tracheostomy that re-
sults from the failure of spontaneous tracheostomy closure
after decannulation that can significantly impair quality of
life, vocalisation and local hygiene ! 213 4, Despite its clini-
cal impact, there are few studies in the English literature
on its risk factors and pathogenesis. Although decannula-
tion time seems to be the only universally accepted risk
factor for TCF, previous irradiation of the neck, previ-
ous tracheostomy and obesity have been suggested to be
risk factors for TCF. Incidences of TCF up to 70% have
been reported when tracheostomies are maintained for
more than 16 weeks . However, further investigations are
needed to confirm the roles of the currently suspected risk
factors and to identify new ones. Agents affecting wound
healing could potentially represent risk factors for TCF,
and for this reason we included data on age, cardiopa-
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Table Il. Univariate and multivariate analysis of risk factors.

Characteristic SPL (21) 0C (18) p univariate p multivariate
Age, N (%)

> 65 years 8 (38) 5(28)

< 65 years 13(62) 13(72) 0.733 0.153
Cardiopathy, N (%)

present 5(24) 3(17)

absent 16 (76) 15 (83) 0.878 0.168
Local infection, N (%)

present 2 (10) 2(11)

absent 19(90) 16 (89) 0.714 0.788
Radiotherapy, N (%)

yes 6 (29) 3(17)

no 15(71) 15 (83) 0.618 0.666
BMI

>25 3(14) 5(28)

<25 18 (86) 13(72) 0.520 0.192
Malnutrition, N (%)

present 3(14) 1(6)

absent 18 (86) 17 (94) 0.714 0.711
Leipzig and Pearson Scale, N (%)

0 5 (24) 13 (72)

1 8 (38) 4(22)

2 8 (38) 1(6) 0.006 0.031
Penetration-Aspiration Scale, N (%)

1 13(62) 17 (94)

2 3(14) 1(6)

3 3(14)

4 2 (10) 0.014 0.561
Decannulation time, N (%)

<16 weeks 14 (67) 3(17)

> 16 weeks 7(33) 15 (83) 0.004 0.0004

BMI: body mass index; Bolded values: statistically significant.

thies, local infections, neck radiotherapy, BMI and mal-
nutrition 518,

In the light of our long-term experience with SPL, we
were interested in investigating the role of chronic cough
and aspiration in the pathogenesis of TCF. SPL causes
important alterations to the normal anatomy of the up-
per digestive tract, particularly in its intersection with the
airways >7. Postoperative sequelae affecting swallowing
and phonation are always present, and postoperative re-
habilitation is required. Although functional deglutition
is usually recovered and allows the patient to be decan-
nulated, sporadic episodes of aspiration can occasionally
occur. In a previously published series of 116 patients,
our group reported that chronic aspiration was suspect-
ed in 68% of patients, based on fibre optic endoscopic
evaluation of swallowing and radiologically documented
with videofluoroscopy in 39% of cases. On these bases,
at least three mechanisms that could delay the tracheos-
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tomy closure in SPL patients can be hypothesised: 1) as-
piration with chronic coughing that is related to sudden
and important increases in subglottic pressure; 2) inhaled
saliva that, due to proteolytic activity, may be responsi-
ble for fibrin digestion and delays in wound healing; and
3) stenotic neoglottal space with abnormal increases in
subglottic pressure during the expiration phase. In the cur-
rent study, we quantified chronic cough and inhalation us-
ing the LPS 1°!! (cough grade) and the PAS !? (inhalation
grade). We also collected data on the surgical success of
TCF, quantifying and comparing the number of surgical
procedures between the SPL and OC groups.

Our results showed that advanced age, cardiopathies, lo-
cal infections, neck radiotherapy, BMI and malnutrition
were not significantly different between the SPL and OC
groups (Table II). Thus, these variables had the same po-
tential impact in the SPL group as in the OC group.
Interestingly, decannulation times were significantly low-




Table Ill. Surgical procedures.

Tracheocutaneous fistula after supracricoid laryngectomy

Surgical Procedures, N (%) SPL (21) 0C (18) p

1 12 (57) 17 (94)

2 7(33) 1(6)

3 2 (10) 0.027
er in the SPL group by both univariate and multivariate  Conclusions

analyses (p = 0.004 and 0.0004, respectively). TCF oc-
curred after 16 weeks in 33% of cases in the SPL group
compared with 83% in the OC group. While the data on
the OC group conform with the previous literature, the
results in the SPL group show that the incidence of TCF
was not influenced by delayed decannulation '°?°, The
prevalence of penetration/aspiration was higher in the
SPL group (38% SPL group, 6% of OC group), with a
difference that was statistically significant in univariate
analysis (p = 0.014). Furthermore, LPS scores were sig-
nificantly higher in the SPL group in both univariate and
multivariate analyses (p = 0.006 and 0.031, respectively).
Finally, the numbers of surgical procedures were sig-
nificantly higher in the SPL group by univariate analysis
(p =0.027, Table III). In cases in which the TCF failed to
close, patients complained of saliva leakage through the
surgical wound. These findings were consistent with our
hypothesis and were strengthened by the results of PAS
and LPS scores.

To our knowledge this is the first study to investigate the
risk factors and pathogenesis of TCF in SPL patients. We
showed that the incidence of TCF was significantly higher
in SPL patients. The incidence/prevalence of commonly
recognised risk factors and factors affecting wound heal-
ing were not statistically different between the SPL and
OC groups, while chronic aspiration and related cough
were significantly higher in the SPL group. Based on these
results, we hypothesise that TCF in SPL patients has a dif-
ferent pathogenesis compared to that in patients who re-
ceived tracheostomy for other pathologies. Chronic cough
and aspiration could play an important role favouring the
onset of TCF, independent of decannulation timing, and
may also influence the surgical failure and relapse rate.
On this basis, as recently advocated by Schindler et al. >,
patients should be prepared for subsequent endoscopic
surgery, laser surgery, or injective laryngoplasty in order
to correct the anatomic and functional results of SPL, to
achieve the best laryngeal function possible and to mini-
mise complications such as TCF.

Finally, in order to better clarify the role of chronic cough
and aspiration further studies are needed. It would be par-
ticularly desirable to conduct a prospective study investi-
gating possible correlations between the degree of chronic
cough and aspiration with the incidence and relapse rate
of TCF using spirometric data (in particular FEV1).

The results of our experience suggest that chronic aspira-
tion and related cough with saliva leakage should be in-
vestigated as pathogenetic factors in TCF formation and
closure failure in patients who have undergone SPL.
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The immunohistochemical peptidergic expression
of leptin is associated with recurrence of malignancy
In laryngeal squamous cell carcinoma

L’espressione peptidergica immunoistochimica della leptina e associata
con la recidiva del carcinoma squamoso laringeo
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SUMMARY

Leptin is a peptide that plays a key role in the control of satiety, energy expenditure, food intake and various reproductive processes. In the
last years, the expression of leptin had been found in malignant cells of various origins. The aim of this study is to evaluate leptin expres-
sion in human laryngeal squamous cell carcinoma (SCC) and to investigate its possible role in predicting prognosis. Leptin expression was
determined by immunohistochemistry in pathological and healthy tissue specimens from 24 patients with laryngeal SCC. Specimens were
stained with an anti-leptin antibody. All measurements were performed using a computer-based image analysis system and scale of staining
intensity was determined. All tumoural specimens showed significant immunoreactivity for leptin compared to healthy tissues (p < 0.05),
but showed different immunoreactivity that was related to clinicopathological features. High leptin expression was not significantly related
with TNM, histological grading (HG) or advanced (III and IV) clinical stage (p > 0.05). Recurrence of malignancy was found to be signifi-
cantly related with high expression of leptin by Spearman’s rank correlation test (p = 0.59; p = 0.002), Fisher’s test (p = 0.017) and Kaplan-
Meier product-limit estimate (Log-rank test, p < 0.05). In particular, multivariate logistic regression analysis showed that recurrences were
significantly related with nodal involvement, HG and leptin expression (p < 0.05). These preliminary results suggest that leptin may be a
valuable parameter for predicting prognosis in laryngeal SCC.

KEY WORDS: Leptin » Laryngeal carcinoma * Malignancy recurrence

RIASSUNTO

La leptina é un peptide che svolge un ruolo chiave nel controllo della sazieta, del dispendio energetico, dell’assunzione di cibo, e in vari
processi riproduttivi. Negli ultimi anni, la leptina é stata trovata espressa nelle cellule maligne di varia origine. Lo scopo di questo studio
e quello di valutare I’espressione di leptina nel carcinoma a cellule squamose della laringe umana (SCC) e di ricercare un suo possibile
ruolo prognostico. L’espressione di leptina é stata determinata mediante immunoistochimica in campioni di tessuto patologico e sano
di 24 pazienti con SCC laringea. I campioni sono stati colorati con anticorpo monoclonale anti-leptina. La valutazione dell’espressione
immunoistochimica é stata eseguita da un sistema computerizzato che analizzava le immagini e stabiliva una scala di intensita di colora-
zione. Tutti i campioni tumorali esaminati hanno mostrato immunoreattivita significativa per la leptina rispetto ai tessuti sani (p < 0,05),
ma e stata mostrata una diversa correlazione tra immunoreattivita e caratteristiche clinico-patologiche. L’alta espressione della leptina
non e correlata in modo statisticamente significativo con stadiazione TNM, grading istologico (HG) e stadio clinico avanzato (p > 0,05).
L’insorgenza di recidive ¢ risultata significativamente correlata con alta espressione di leptina tramite il test di correlazione di Spearman
(p =059, p=0,002), test di Fisher (p = 0,017) e analisi di Kaplan-Meier (log-rank test, p < 0,05). In particolare, I’analisi di regressione
logistica multivariata ha dimostrato che le recidive erano significativamente correlate con il coinvolgimento linfonodale (N), HG e l’e-
spressione di leptina (p < 0,05). I nostri risultati preliminari suggeriscono che la leptina puo essere un utile parametro prognostico.

PAROLE CHIAVE: Leptina » Carcinoma della laringe * Recidiva
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Introduction

Leptin is a peptide produced by peptidergic cells or those
able to process and secrete peptides. Originally, this
function was considered proper and exclusive of certain
neurons of the magnocellular and parvicellular hypo-
thalamus '. For the first time, Pearse found cells with
monoaminergic function (amine precursor uptake and
decarboxylation system, APUD) in the gastro-entero-pan-
creatic system (GEP)*3. Later, it was demonstrated that
these cells originated from a common precursor, namely
neural crest cells, which have the ability to produce hor-
monal neuropeptides ¢. From this primitive neuroectoder-
mal site, cells migrate to other organs: GEP, lung, heart,
reproductive and urinary system’®, Therefore, the APUD
system was renamed as the Diffuse Neuro-Endocrine Sys-
tem (DNES)°.

Leptin (167 amino acids with a molecular mass of 16 kDa)
is considered the typical neuropeptide with anorexic func-
tion, and is also called the “satiety hormone” because it
plays a key role in control of energy expenditure and food
intake. Leptin was identified for the first time in white and
brown adipocytes '°. The plasmatic levels of leptin are
representative of adipose tissue and increases are related
in a logarithmic fashion with an increase in body mass in
mice ' 12, Leptin acts on the hypothalamic receptor (OB-
R) where it exerts the control of food intake and body
weight through a negative feedback mechanism (ano-
rexigenicic function) 1. Although initially thought to be
exclusively expressed and secreted by adipocytes, leptin
has been identified in other tissues related with nutritional
homeostasis, such as gastric '* and salivary glands 1,
Leptin was later identified in organs unrelated with nutri-
tional balance such as the placenta®’, mammary epithelial
cells?' and lung 22, where it performs a different functional
role.

In addition, leptin or its receptors have been observed
in gastric, colorectal and breast cancers. It is believed to
have a role in stimulating cell proliferation, and is associ-
ated with a risk of developing cancer as well as progres-
sion and invasiveness 2.

To date, the role of leptin in the development of the carci-
noma of the larynx has not been investigated. Laryngeal
cancer represents 20.8% of head and neck squamous cell
carcinoma (HNSCC) %, and although a large variety of
malignancies may occur in the larynx, 85-95% of laryn-
geal malignancies are squamous cell carcinoma (SCC),
arising from the epithelial lining of the larynx *’.

Patients with HNSCC have greatly benefited from the
recent advances in surgical techniques, radiation therapy
and chemotherapy. However, the survival rates for SCC
have not improved significantly over the past two dec-
ades 8.

The principal endpoint of this study was to evaluate pep-
tidergic immunohistochemical expression of leptin in la-
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ryngeal SCCs and secondly to investigate its possible role
in predicting prognosis and loco-regional recurrences.

Materials and methods

Patients

A consecutive series of 24 patients affected by laryngeal SCC
were identified at the Section of Otolaryngology of Palermo
University between 2010 and 2012. Selected patients had an
age between 43 and 85 years, with mean age 62.3 years (SD
13.53). Informed consent was obtained from each patient.
All patients were male and heavy smokers (> 20 cigarettes/
day). All patients were examined with a flexible fiberoptic
laryngoscopy. Subsequently, all patients underwent head and
neck computerised tomography (CT) to highlight extension
of the tumour and nodal involvement. Patients were biopsied
by suspension microlaryngoscopy (DML). The Department
of Human Pathology concluded that biopsy specimens were
compatible with laryngeal SCC.

All patients underwent partial or total laryngectomy. In
22 (91.6%) cases, neck dissection was also performed.
Ten (41.6%) patients underwent also post-operative ra-
diotherapy. All specimens were sent to the Histology and
Embryology Section of the University of Palermo. For
each patient, two samples were collected from different
locations: tumour (central portion of lesion without ne-
crosis signs) and healthy epithelium (> 1 cm distance to
the tumour margin resulting negative for malignancy at
histological examination). Healthy laryngeal tissues were
used as controls. All patients were subjected to follow-up.
Mean follow-up time (calculated in months from treat-
ment completion to the last otolaryngological control)
was 32.25 months (range 13-39 months). Pathological
staging according to the Tumor, Lymph Node, Metastases
TNM system of the Union for International Cancer Con-
trol (7" edition) and histological grade was determined
according to the degree of differentiation of the tumour.
The characteristics of the patients studied and clinic-path-
ological features are shown in Table 1.

Tissue preparation

All tissues were fixed in 10% buffered formalin and af-
ter 12-24 hours depending on the size of the sample were
subjected to a wash cycle in H,O and then dehydrated with
increasing grade alcohol solutions (70%, 95%, 100%) and
cleared in xylene before inclusion in paraffin. Samples
were cut and processed for immunohistochemistry using
monoclonal antibodies against leptin and revealed using
an En Vision + System-HRP detection kit with AEC as
the substrate (Dako).

Immunohistochemistry
Serial sections 8 m thick were cut with a Leica microtome
RM2145, dried overnight at 37°C and then stored at room
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Table . Clinicopathologic characteristics of 24 patients with laryngeal squamous cell carcinoma and correlation with expression of leptin.

Parameter N (%) Leptin pvalue
Low High

Cases 24 8(33.3) 16 (66.6)

Age (years) <59 8(33.3) 4 (50) 4(50) 017
> 59 16 (66.6) 4 (25) 12 (75)

pT1 - -

pT2 6 (25) 4 (66.6) 2333

pT3 12 (50) 4 (33.3) 8 (66.6)

PT4 6 (25) 6 (100)

T stage (early/advanced)
T1-T2 (early) 6 (25) 4 (66.6) 2(33.3) 0.062
T3-T4 (advanced) 18 (75) 4(22.2) 14 (77)

pNO 14 (58.3) 4 (28.6) 10(71.4)

pN1 2(8.3) - 2 (100)

pN2 6 (25) 4 (66.6) 2333

pN3 28.3) 2 (100)

Tot 8(33.3) 16 (66.6)

NO and N+ category
NO 14 (58.3) 4 (28.6) 10(71.4) 0.43
N+ 10 (41.6) 4 (40) 6 (60)

Stage | -

Stage |l 4 (16.6) 2 (50) 2 (50)

Stage Il 8(33.3) 2 (25) 6 (75)

Stage IV 12 (50) 4 (33.3) 8 (66.6)

Stage (early/advanced)
Early (I-1I) 4 (16.6) 2 (50) 2 (50) 0.47
Advanced (lll-IV) 20 (83.3) 6 (30) 14 (70)

Grading (early and advanced)

G1 4 (16.6) 4 (100) 017

G2 10 (41.6) 4 (40) 6 (60)

G3 10 (41.6) 4 (40) 6 (60)
Early (G1) 4
Advanced (G2-G3) 20 8 12

Loco-regional recurrence
No 16 (66.6) 8 (50) 8 (50) 0.017
Yes 8(33.3) 8 (100)

temperature. The day after, slides were dewaxed and re-
hydrated by sequential immersion in a graded series of
alcohols and transferred into water for 5 min; to inhibit
any endogenous peroxidase activity slides were treated
for 5 min with Peroxidase Block in hydrated incubation
enclosure at room temperature. Subsequently, sections
were transferred in PBS (Na,HPO,, KH,PO,, KCl, NaCl
pH 7.4-7.6) at room temperature. The protocol was per-
formed using the kit En-Vision + System HRP with AEC
as the substrate (Dako). After rinsing with PBS for 4 min,
sections were incubated overnight at 4°C with polyclonal
anti-leptin (Ob A-20) (Santa Cruz Biotechnology, Inc)

diluted 1:100. After the incubation, any excess antibody
was removed by washing with PBS for 5 min. Sections
were incubated with peroxidase-labelled polymer con-
jugated to goat anti-rabbit immunoglobulin in Tris-HC1
buffer containing stabilising protein and an antimicrobial
agent. Unbound polymer was removed by washing (2x
with PBS, 5 min each) and subsequently AEC chromogen
in substrate buffer was then added for 5 min and the reac-
tion was stopped in distilled water. Slides were removed
from water and one drop of aqueous mounting medium
(DAKO Faramount) and a coverslip, were applied to tis-
sue sections.
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Negative controls were performed by omission of primary
antibody, and by incubating sections with antiserum satu-
rated with homologous antigen.

Image analysis

Immunohistochemical specimens were examined using a
Leica Laborlux S Microscope (Leica Microsystem GmbH
Wetzlar, Germany) with a Nikon DSL2 photo digital sys-
tem (Nikon Corp, Tokyo, Japan). Each sample was ana-
lysed with a double-blind system with two different op-
erators. Moreover, the results were compared to an image
analysis obtained from digital TIF files. Adobe Photoshop
CS6 extended (Adobe Systems Inc., San Jose, CA) was
used to elaborate images. Choosing the image in a field of
x40, we converted the image colour profile from RGB to
CMYK. Next, we chose the yellow channel because the
literature indicates that it has the best linear response to
colour intensity and thus to the presence of protein.

The images were processed and coded by the software
in a grey intensity scale according to colour luminance
(from O to 256 grey values in our measurements). In par-
ticular, 0 is white colour and corresponds to lowest value
of intensity, while 256 is black colour and corresponds
to highest value of intensity. The staining was scored as
0 (0-50 grey value) if there was no immunoreactivity, 1
(51-100 grey value) if staining was slight, 2 (101-150 grey
value) if staining was moderate, 3 (151-200 grey value) if
staining was high and 4 (201-256 grey value) if staining
was maximum.

Statistical analysis

All statistical analyses were performed using the R sta-
tistical software package version 2.2.0. Fisher’s exact test
was used for comparison between categorical variables
and correlation with clinical data was evaluated by Spear-
man correlation coefficient. Time-to-event analyses were
calculated using the Kaplan-Meier product-limit estimate.
Multivariate logistic regression analysis was also applied
to evaluate the association between malignancy recur-
rence after treatment, leptin expression and other patho-
logical features. We considered a p < 0.05 to be signifi-
cant; values in the following range 0.10 > p > 0.05 were
considered to indicate a statistical trend.

Results

Clinicopathologic and histological characteristics of patients
All 24 patients included in this study were affected by
SCC and were male, with a mean age of 62.3 years (SD
13.5; range 43-85 years) (Table I). Following guidelines
of laryngeal cancer treatment proposed by the Italian Soci-
ety of Otorhinolaryngology and Cervicofacial Surgery %,
total laryngectomy was performed in 10 (41.6%) cases
and partial laryngectomy in 14 (58.3%), of which 10 pa-
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tients with horizontal supraglottic laryngectomy (HSL),
two with frontal-lateral laryngectomy (FLL) and two with
cricohyoidopexy (CHP). Six patients had a T2 pathologi-
cal tumour stage, 12 had T3 and six had T4. Twenty-two
(91.6%) patients received selective neck dissection simul-
taneously to removal of the primary tumour and lymph
node metastasis were present in 10 (41.6%) cases (pN+).
There were no distant metastases.

Six (25%) patients had early cancer (Stage I or II) and
18 (75%) had advanced cancer (Stage III or IV). Four
patients had a well differentiated tumour (G1), 10 had a
moderately differentiated tumour (G2) and 10 a poorly
differentiated tumour (G3).

Ten (41.6%) patients underwent postoperative radiothera-
py. Mean follow-up time (calculated in months from treat-
ment completion to the last otolaryngological control)
was 32.25 months (range 13-39 months). During follow-
up, 8 (33.3%) patients developed a malignancy recurrence
(4 local recurrences, 4 recurrences to neck lymph nodes)
after a mean period of 14.25 months (SD 7.10 months).
All tumour tissues showed significant expression of
leptin (p < 0.05) compared with healthy control tissues
(Table II). In particular, 8 cases showed low immunore-
activity (33%) and 16 cases showed high immunoreactiv-
ity (66.6%). High expression was seen in the neoplastic
mucosal epithelium and in solid nests of tumour cells
infiltrating connective underlying structures (Fig. 5a).
The glandular epithelium showed negative immunohisto-
chemistry (Fig. 5b). Cytoplasmic staining was predomi-
nant in all tissues. Among the healthy control tissues, only
6 cases (25%) showed a low immunoreactivity (1 accord-
ing to our score) (Fig. 5¢).

Comparing the immunohistochemical features of each
case, we found a different expression of leptin in relation
to different clinicopathological features.

Leptin and TNM staging

18 (75%) patients with advanced stage (T3-T4) showed
immunoreactivity for leptin. In particular, 14 (77%) of
these had high expression of leptin, showing a statistical
trend, but without a significant difference compared with
patients with early stage tumours (p = 0.062). In the 10
cases that were pN+, Fisher’s test did not reveal any sig-
nificant difference (p = 0.43) between patients with high
expression of leptin (60%) compared with pN+ cases with
low expression (40%). Spearman’s rank correlation test
showed a statistical trend between leptin and T isolated

Table Il. Expression of leptin in laryngeal squamous cell carcinoma and
normal laryngeal tissues.

Cases  Controls p value
Leptin
Yes 24 6 0.001
No 0 18




Fig. 1. A: High leptin immunoreactivity in solid nests of tumour cells in-
filtrating underlying connective structures (x10); B: lack of leptin immuno-
reactivity in glandular epithelium (x40); C: low leptin expression in normal
laryngeal mucosa (x40).

stage (=0.39; p = 0.055), while no significant correlation
with N isolated stage was seen (= 0.19; p = 0.35).
Analysing the complete disease stage, there were no sta-
tistical differences between patients with high expression
of leptin in advanced stage (70%) and those with high ex-
pression in early stage (50%) (p = 0.47). Spearman’s rank
correlation test did not show any significant correlation
between leptin and stage (=0; p=1).

Leptin and grading

In the advanced grade group (G2-G3), 14 (70%) patients
shown high expression of leptin without significant rela-
tion with grading (p = 0.47). Spearman’s rank correlation
test showed a statistical trend between leptin expression
and grading ( = 0.4; p = 0.055).

Peptidergic expression of leptin is associated with recurrence of laryngeal SCC

Leptin and tumour recurrence

The eight cases that developed recurrence were all asso-
ciated with high immunoreactivity for leptin (p = 0.017).
In particular, the Log-rank test showed a significant rela-
tion between high levels of leptin and risk of recurrence
(p =0.0322) (Fig. 2).

Spearman’s rank correlation test showed significant corre-
lation between leptin expression and recurrence ( = 0.59;
p =0.002).

Multivariate logistic regression analysis showed the follow-
ing results (Table III): recurrence of malignancy was signif-
icantly related to leptin expression (odds ratio [OR] = 4.41;
p = 0.0003; 95% confidence interval [CI] 1.68-4.75), to
pN+ (OR =3.73; p=0.001; 95%CI 0.58 - 4.09) and to HG
(OR =2.95; p=0.008; 95% CI 0.56-3.33).

Discussion

To the best of our knowledge, leptin expression in the head
and neck cancers has been poorly investigated and there
are no studies with which to compare our results. The few
references concern salivary gland tumours. In particular,
Schapher et al.*° found that leptin was expressed in much
higher amounts in human salivary gland tumours than in
healthy tissues and hypothesised that the analysis of leptin
concentrations in saliva samples might be used as a diag-
nostic marker to identify these tumours.

For the first time, we demonstrated the immunohisto-
chemical expression of leptin in laryngeal SCC and its
possible role in malignant recurrence.

Our results highlighted the expression of leptin and
showed a statistically significant difference with control
tissues (Table II). In consideration of this result, we fo-
cused on the relation between leptin expression and laryn-
geal SCC (TNM and grading).
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Fig. 2. Kaplan-Meier recurrence-free curves categorised by leptin expres-
sion (high versus low intensity). P values were estimated using the log-rank
test.
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Table Ill. Multivariate logistic regression analysis for loco-regional recurrences.

Parameter Odds ratio
T 0.53
N 3.73
Stage 0.98
Histological grade 2.95
Leptin 4.41

p value 95% Confidence interval
0.59 0.20-2.02
0.001 0.58-4.09
0.33 0.86-2.37
0.008 0.56-3.33
0.0003 1.68-4.75

We first analysed variations in leptin as related to TNM
and found no correlation considering the complete TNM
staging. However, by studying individual clinicopatho-
logical features we obtained interesting results. Concern-
ing T stage, we observed higher expression in cases of
advanced tumour, although this did not reach statistical
significance compared with early T stages. In our opin-
ion, the lack of statistical significance could be explained
by the small size of our sample. Considering categories
NO and N+, no significant differences in leptin expres-
sion were seen. Indeed, there appears to be slightly higher
leptin expression in NO tumours. These results on TNM
and leptin expression could indicate a presence of leptin
in primary tumours, not as a factor promoting lymph node
metastasis, but as a growth factor mainly related to size
and malignant degeneration of the tumour.

A similar result was also obtained investigating grading,
where leptin expression, although not statistically signifi-
cant, was increased in cases of advanced grade. Again,
this statistical trend leads us to consider leptin as a growth
factor involved in tumour growth.

In this regard, many authors have demonstrated a possi-
ble role for leptin. In particular, in physiological condi-
tions it has been reported that proliferation of cells in sali-
vary glands is reduced in the presence of leptin *!. Goren
et al.* noted that in vivo leptin stimulates the proliferation
of murine and human oral keratinocytes. It has also been
proposed that leptin acts as a growth factor in epithelial
cells colonic mucosa **, in human and murine thacheo-
bronchial cells * and in cultured preadipocyte cells *.
Martin-Romero et al. showed that human leptin stimu-
lates the production of IL-2 and IFN-gamma, stimulating
murine peritoneal macrophages and human monocytes as
well as T lymphocytes *. Finally, Wolf et al. reported that
the infusion of recombinant leptin stimulates the expres-
sion of TGF-beta 1 in cultures of glomerular endothelial
cells, and therefore leptin could be a growth factor for re-
nal endothelial cells*’.

In pathological conditions, leptin and its receptor have
been identified in malignant cells of diverse origins, in-
cluding lung and gastric carcinomas and leukaemic cells,
and the expression of leptin in pituitary adenomas has
been correlated to greater tumour invasiveness 3 %,

In addition, an autocrine function of leptin has been hy-
pothesised because it promotes the increase of its expres-
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sion through self-stimulation and increases the expression
of its own receptor **. Unfortunately, this autocrine pathway
has not been demonstrated in laryngeal SSC, but our study
suggests that this is likely, also because Kowalczuk et al.
have shown that expression of leptin in samples of laryn-
geal SCC is not related to serum leptin concentrations, and
for this reason it is considered a possible paracrine product
of the cancer, and not a product of other tissues“!.

During follow-up, 8 patients developed loco-regional re-
currence, which was significantly associated with high
expression of leptin (p = 0.017) compared to tumours
with low expression (Log-rank test, p < 0.05). Moreover,
Spearman’s rank correlation test also showed a statisti-
cally significant result ( = 0.59; p = 0.002) demonstrating
that, in all cases of recurrence, the primary tumour had
high expression of leptin.

In fact, Kaplan-Meier curves have shown a significant
presence of recurrences in cases with high expression of
leptin. This could be explained by the fact that leptin is
probably expressed in advanced stages of cancer, where
we found a statistical trend, playing a key role in spread-
ing and survival of tumour cells. We also observed high
focal expression of leptin in solid nests of tumour cells
infiltrating the underlying connective.

For this reason, we believe that leptin may be a useful his-
tological marker for predicting recurrence of malignancy.
The results of our immunohistochemical study and litera-
ture data, supporting the involvement of leptin in other ne-
oplastic diseases, lead us to believe that this neuropeptide
may play a role in tumourigenesis and increase the risk
of recurrence, and therefore could become an important
cancer biomarker in the larynx.

Conclusions

Although this study has several weaknesses such as dif-
ferent treatments in a small cohort inhomogeneous for
stage, our preliminary results suggest that leptin in pri-
mary laryngeal SCCs may be a valuable parameter for
predicting patients at increased risk of recurrence after
treatment. This evidence may be potentially relevant for
implementation of closer follow-up protocols, to establish
alternative therapeutic regimens in patients with high ex-
pression of leptin in laryngeal SCC and to use this peptide
as a cancer marker.
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HEAD AND NECK

Doppler ultrasonography before thyroidectomy
Is not useful to prevent cerebrovascular accident

L’ecodoppler pre-operatorio non previene il rischio di eventi cerebrovascolari
post-tiroidectomia

M. RAFFAELLI", A. SANTOLIQUIDO?, P. TONDP, L. REVELLI", P. KATETA TSHIBAMBA', C. DE CREA',
A. D’AMORE', R. BELLANTONE', C.P. LOMBARDI

'Division of Endocrine and Metabolic Surgery, Department of Surgery, >Division of Angiology, Department of Internal
Medicine, Universita Cattolica del Sacro Cuore, Rome, Italy

SUMMARY

Surgical manipulation of the cervical vascular bundle during neck surgery may promote a thromboembolic event. We evaluated if thyroid
surgery is associated with any alterations in the carotid artery wall that would imply an augmented risk of cerebrovascular accident (CVA).
A prospective evaluation of a consecutive series of patients who underwent total thyroidectomy was performed. High resolution Doppler
ultrasonography (HR-DU) was performed the day before and three days after surgery in asymptomatic consenting patients scheduled for
total thyroidectomy. Two hundred patients were recruited. Preoperatively, no hemodynamically significant stenosis (> 70%) was observed.
Surgery was delayed in one patient because of asymptomatic subclavian steal syndrome. The remaining 199 patients underwent total thy-
roidectomy. No modification of preoperative findings was observed at the postoperative HR-DU evaluation. No CVA was observed. In the
absence of any significant stenosis, thyroid surgery does not affect the presence and extent of arterial wall disease and the consequent risk
of CVA. Thus, screening with HR-DU does not seem beneficial in a generally asymptomatic population without significant risk factors.

KEY WORDS: Thyroidectomy * Thyroid surgery * Complications * Postoperative stroke ¢ Doppler ultrasonography

RIASSUNTO

La manipolazione del fascio vascolo-nervoso in corso di interventi chirurgici del collo potrebbe facilitare I’instaurarsi di eventi trombo-
embolici. Abbiamo eseguito una valutazione prospettica di una serie consecutiva di pazienti sottoposti a tiroidectomia totale. Abbiamo
valutato se l'intervento chirurgico di tiroidectomia puo comportare alterazioni di parete dell’arteria carotide in grado di determinare un
rischio aumentato di accidenti cerebro-vascolari. In tutti i pazienti asintomatici per eventi cerebro-vascolari sottoposti a tiroidectomia
totale, é stato eseguito un ecodoppler al alta risoluzione il giorno prima e tre giorni dopo l'intervento chirurgico programmato. Sono stati
inclusi 200 pazienti. Alla valutazione preoperatoria non sono state evidenziate stenosi carotidee emodinamicamente significative (> 70%).
L’intervento chirurgico ¢é stato rimandato in un paziente nel quale ¢é stata posta diagnosi di sindrome del furto della succlavia. I rimanenti
199 pazienti sono stati sottoposti a tiroidectomia totale. La valutazione doppler post-operatoria é risultata invariata rispetto a quella
pre-operatoria. Nella serie esaminata non sono stati osservati casi di accidenti cerebro-vascolari. In assenza di stenosi carotidee emo-
dinamicamente significative, l'intervento chirurgico di tiroidectomia non influisce sulla presenza ed estensione della patologia di parete
carotidea e sul conseguente rischio di accidenti cerebro-vascolari. In assenza di significativi fattori di rischio, I’esecuzione dell’ecodoppler
di screening non sembra indicato nella popolazione generale asintomatica per eventi cerebro-vascolari.

PAROLE CHIAVE: Tiroidectomia * Chirurgia del collo « Complicanze * Ictus post-operatorio * Ecodoppler
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procedures . In addition to surgical manoeuvres, this in-
creased risk could be simply related to the fact that neck
hyperextension is often required during surgical proce-
dures on the neck, which could lead to intimal tearing of
the carotid artery and thrombus formation or plaque ul-

Introduction

Carotid artery stenosis (CAS) is the single most important
risk factor for cerebrovascular accident (CVA) !. Surgery
implies an increased risk of CVA in patients with CAS,

perhaps because of the thromboembolic risk related to
surgery, but also of the surgical and anaesthetic manoeu-
vres 2. It is well known that among general surgical pa-
tients, those who undergo neck surgeries are at increased
risk of CVA compared with those who undergo non-neck

ceration from turbulent blood flow .

Among neck surgical procedures, thyroidectomy is prob-
ably the most frequently performed ¢ At present, mor-
tality for this procedure approaches 0% with an overall
complication rate that is less than 3% (i.e. compressive
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haematoma, recurrent laryngeal nerve palsy and hypopar-
athyroidism)?. Even if CVA following thyroid surgery has
been anecdotally reported in the literature ®7, periopera-
tive embolic stroke represents the source of malpractice
litigation following thyroid surgery in 3% of cases*. At
least from a theoretical point of view, this operation could
imply an increased risk of such a feared complication
because of surgical manipulation of the cervical vascu-
lar bundle during thyroidectomy. Indeed, retraction of the
common carotid artery (CCA) is an important step to ex-
pose the trachea-oesophageal groove and safely trace the
course of the inferior laryngeal nerve. The risk to reduce
vascular flow, with potential ocular or central nervous
system damage, is well known and described, as well as
the potential to dislodge thrombus or plaque, especially
in older patients with a large thyroid gland that requires
important retraction and extensive dissection 8.

However, if this is true for older patients with particular
risk factor for CAS, it is not known if surgical manipu-
lation of the cervical neurovascular bundle is a manoeu-
vre at risk for the general population. This for two main
reasons. First, no exact and definitive data concerning the
prevalence of the CAS in the general population are avail-
able. Secondly, no data concerning the impact of the sur-
gical manipulation during thyroidectomy on the wall of
the CCA are available.

We have recently observed a post-thyroidectomy CVA
and death in a 45-year-old male patient with an asympto-
matic and non-significant carotid stenosis (30-40%). For
this reason, we designed this prospective study with the
aim to evaluate in a large series of patients aged 40 years
or more the prevalence of CAS and the eventual alteration
of the carotid wall related to the surgical procedure, in or-
der to define the utility of routine high resolution Doppler
ultrasonography (HR-DU) examination to prevent CVA
following thyroid surgery.

Materials and methods

All the patients scheduled for total thyroidectomy (TT)
between 1 June 2009 to 30 March 2010 aged 40 years
or more were considered eligible. Previous CVA ac-
cident, history of CAS or cerebrovascular disease were
considered exclusion criteria. Eligible patients provided
an informed consent for inclusion in the study. The study
protocol was approved by the Ethics Committee of the
Universita Cattolica del Sacro Cuore, Faculty of Medicine
and Surgery in Rome, Italy.

Study protocol

All recruited patients underwent HR-DU the day be-
fore and three days after surgery using the iU22 2D ul-
trasound system (Philips Electronics, Amsterdam, The
Netherlands) with a 7 MHz linear transducer. Patients
were examined in the supine position with the neck ro-
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tated 45° in the direction opposite the site being exam-
ined. To avoid interobserver variability, all measurements
were performed by the same operator (A.S.), who was
unaware of the subjects’ clinical and laboratory findings.
The common, internal and external carotid arteries and
the vertebral arteries were examined on both sides to ex-
clude stenosis. The intima-media thickness (IMT) of the
CCA on each side was assessed. IMT was measured on
the far wall at 5, 10 and 15 mm proximal to the carotid
bifurcation over both right and left common carotid arter-
ies®. The IMT was defined as the distance from the lead-
ing edge of the first echogenic line to the leading edge
of the second echogenic line (Fig. 1). Reproducibility of
the IMT measurement was acceptable as demonstrated by
coefficient of variation (CV) of 3% for the common ca-
rotid artery IMT. CV was calculated from two repeated
measurements performed in 10 patients and five controls
on two different occasions, according to the method de-
scribed by Bland and Altman'®. IMT was defined as the
mean of the three measurements per side. For the purpose
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Fig. 1. Left common carotid artery visualisation (1a) and intima-media
thickness (IMT) evaluation (1b) (see text).




of the present study, HR-DU findings of IMT were classi-
fied in four different patterns (I to IV). Pattern I included
normal wall intima-media thickness (IMT) (< 0.9 mm);
pattern II wall thickening without plaque (IMT between
0.9 and 1.3 mm); pattern III wall thickening > 1.3 mm ath-
erosclerotic plaque without stenosis (< 35%); pattern IV:
wall thickening > 1.3 mm with stenosing atherosclerotic
plaque (> 35%). The degree of stenosis was expressed as
the percentage of luminal narrowing and the ipsilateral
internal/common carotid artery flow velocity ratio was
evaluated. Patients were considered to have clinically sig-
nificant carotid disease if they had stenosis 270% in at
least one internal carotid artery ''.

Data were prospectively recorded in a specifically de-
signed database (Microsoft Excel®, Microsoft Corpora-
tion, Redmond, WA, USA). The following parameters
were collected: age, sex, patient’s history and risk factors
for CAS if any (hypertension, peripheral vascular disease,
diabetes mellitus, smoking habit, atherosclerotic heart
disease), preoperative diagnosis, operative time, final his-
tology, complications, and pre- and postoperative HR-DU
findings.

Surgical technique

All procedures were performed by an experienced endo-
crine surgeon or by a resident operating under supervi-
sion. Total thyroidectomy was performed in all cases. The
surgical technique has been described elsewhere 1213, The
neck of the patients is hyperextended on the operating ta-
ble. During any procedure, minimal lateral retraction of
the carotid artery is obtained by means of Farabeuf retrac-
tors, in order to expose the tracheo-oesophageal groove
and to have a good exposition of the inferior laryngeal
nerve, which is usually identified where it crosses the in-
ferior thyroid artery and then followed until its entrance
into the larynx.

Surgical outcomes

Laryngoscopy was performed postoperatively to check
vocal cord motility in all patients. Postoperative PTH,
calcium and phosphorus levels were measured in all
cases. Hypocalcaemia was defined as a serum calcium
level below 8.0 mg/dl, even if only in a single measure-
ment. Hypocalcaemic patients received supplementation
therapy even if asymptomatic. Supplementation therapy
always included oral calcium and vitamin D (calcitriol).
Recurrent laryngeal nerve palsy and hypoparathyroidism
were considered definitive if they did not recover within
12 months after intervention.

Follow-up evaluation was obtained by outpatient consul-
tations or telephone contacts with patients or their refer-
ring physicians. Patients with hypoparathyroidism were
followed by periodical serum measurements of calcium,
phosphorus and PTH, and on the basis of these findings
supplementation therapy was subsequently tapered. Pa-
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tients with vocal cord palsy were followed with periodical
laryngoscopy and underwent speech therapy when neces-
sary.

Results

Two hundred consecutive patients were recruited for this
study. There were 155 females and 45 males with a mean
age of 54.1 = 10.5 years (range: 40-84). Demographic,
clinical, surgical and pathological characteristics of pa-
tients are reported in Table I. Overall risk factors for ca-
rotid atherosclerotic disease were found in 93 patients
(48.2%): smoking in 37, hypertension in 31, diabetes in 9
and combined risk factors in 16 patients.

One hundred and ninety-nine patients underwent total thy-
roidectomy. In the remaining patient, surgery was delayed
because of HR-DU evidence of asymptomatic subclavian
steal syndrome, that was referred to vascular surgeons.
Postoperative complications included: 3 transient recur-
rent laryngeal nerve palsy (1.5%), 54 transient hypocalce-
mia (27.1%) and 2 definitive hypoparathyroidism (1.0%).
No other complications occurred. Moreover, no postop-
erative bleeding and/or haematoma requiring reoperation
was observed. No perioperative or postoperative CVA
was seen.

HR-DU findings

No preoperative evidence of clinically significant stenosis
of internal and external carotid arteries and of the ver-
tebral artery was observed. Preoperative mean IMT was
1.01 = 0.18 mm (range: 0.9-1.3) on the right side and
0.98 £ 0.22 mm (range: 0.9-1.3) on the left side. On the
right side, IMT pattern was type [ in 125 patients (62.5%),

Table 1. Demographic, clinical, surgical and pathological characteristics
of patients.

N 200
Age mean + SD (years) (range) 54.1 +10.5 (40-84)

Sex Males/Females 45/155
Risk factors for atherosclerosis®
Diabetes/smoking/hypertension 13/52/46
Pre-operative diagnosis

Euthyroid multinodular goitre 97
Toxic multinodular goitre 25
Graves’ disease 12
Indeterminate or suspicious nodule 49
Papillary thyroid carcinoma 17
Final histology

Benign disease 133
Papillary thyroid carcinoma 62

Operative time mean + SD (min) (range)
Complications

61.1 + 23.5 (27-140)

Transient recurrent laryngeal nerve palsy 3
Transient hypocalcaemia 54
Definitive hypoparathyroidism 2

SD: Standard deviation, 8 16 patients had a combination of risk factors.

25




M. Raffaelli et al.

type Il in 50 (25.0%), type I in 15 (7.5%) and type IV
in the remaining 10 cases (5.0%). Patients with a pattern
IV had a mean stenosis of 41.3 = 6.7% (range: 35-55%).
On the left side, IMT pattern was type I in 106 patients
(53.0%), type 1 in 55 (27.5%), type 11l in 27 (13.5%) and
type IV in the remaining 12 cases (6.0%). Patients with
pattern IV had a mean stenosis of 41.2 + 6.0% (range:
35-50%). Overall, preoperatively no haemodynamically
significant stenosis (> 70%) was observed. Postoperative
HR-DU showed no modification of pre-operative find-
ings. In particular, postoperative HR-DU patterns were
the same as in the preoperative evaluation in all 199 pa-
tients. No intimal tearing, thrombus formation, plaque ul-
ceration, or turbulent flow was observed postoperatively.

Discussion

The incidence of perioperative stroke depends on the type
and complexity of the surgical procedure 2. Perioperative
strokes are predominantly ischaemic and embolic '#'%. The
timing of embolic postoperative strokes has a bimodal
distribution. Approximately 45% of perioperative strokes
are identified within the first day after surgery, while the
remaining 55% occur from the second postoperative day
onward 2. Cardiac and vascular surgeries, in particular
combined cardiac procedures, are associated with higher
risks?.

Despite the relative infrequency of stroke complicating
general surgical procedures, the incidence of stroke in
surgical patients exceeds what would be expected in simi-
lar populations not undergoing intervention ', The inci-
dence of perioperative stroke following general surgical
procedures is between 0.08 and 0.7% in patients without
a previous history of cerebrovascular disease > '3 and ap-
pears to be confined to those with a cardioembolic source
or to patients with CAS 51921,

It is well known that CAS, especially if symptomatic, is a
risk factor for postoperative CVA 2. The estimated preva-
lence of CAS in the general population over the age of
65 is about 1%?. Studies have found that carotid artery
stenosis is more prevalent in older adults, smokers, and in
those with hypertension and/or heart disease ?2. Research
has not found any individual risk factor or clinically use-
ful risk stratification tool that can reliably and accurately
identify people with clinically important CAS.

Moreover, asymptomatic CAS has been proposed to be
a special risk factor for increased morbidity for patients
undergoing unrelated surgery !°. However, there are cur-
rently no definitive data to assess the contribution of CAS
to complications in general surgical procedures 2. In a
general surgical population, carotid stenosis of at least
50% has been associated with ischaemic stroke in ap-
proximately 3.6% of patients . Indeed, this risk markedly
exceeds the risk reported for the general population and
patients with bruits 1825 and approximates the 1-year risk

20

for stroke in patients with asymptomatic high grade ca-
rotid lesions *. However, a greater degree of stenosis did
not result in an increased risk >*. Moreover, in a retrospec-
tive study of 38 patients with a history of vertebrobasilar
ischaemia undergoing general surgical operations under
general anaesthesia, the risk of perioperative stroke was
6.0% in the vertebrobasilar territory, which is notably
higher than the risk for patients with other patterns of cer-
ebrovascular disease .

Similarly, the type and nature of the surgical procedure
influence the risk of CVA. Perioperative stroke may result
from extracranial carotid or vertebral artery dissections
resulting from neck manipulation and hyperextension
during anaesthesia and neck surgery or from dislodge-
ment of arterial atherosclerotic plaques from manipula-
tion of extracranial internal carotid or vertebral arteries
during neck surgeries 2.

Among patients who undergo non-cardiovascular proce-
dures, those undergoing head and neck surgery are con-
sidered at higher risk of postoperative stroke >2°. Nonethe-
less, only a few studies have addressed the incidence of
CVA in patients undergoing head and neck surgery '*2%,
The higher incidence of postoperative CVA in patients
undergoing neck dissection for head and neck surgery is
usually attributed to concomitant significant risk factors
for CAS (i.e. hypertension, diabetes, peripheral vascular
disease, smoking, age, external irradiation), to exposure
and manipulation of vascular and neurologic structures
and to neck hyperextension and rotation '3, In addition,
neck dissection may involve haemodynamic instability,
blood loss, exposure and manipulation of vascular and
neurologic structures of the neck, all of which may in-
crease the risk '.

Perioperative stroke in patients undergoing head and neck
surgery has been reported in 0.2-4.8% of cases . This
wide spectrum of incidences could be related to variations
in surgical technique, with consequent differences in neck
hyperextension and rotation and in different amounts of
carotid artery retraction %,

Thyroidectomy is the most frequently performed head and
neck surgical procedure *. Even if CVA following thyroid
surgery has been anecdotally described ®’, it has been re-
cently reported that embolic stroke represents the source
of malpractice claims litigation following thyroidectomy
in 3% of case“. This rate is the same as for hypoparathy-
roidism*. Obviously, this implies that post-thyroidectomy
CVA following thyroidectomy is rare, but not exceptional.
The risk of stroke related to retraction of the cervical neu-
rovascular bundle is well known and described, especially
in older patients with large goiters 3. It has also been re-
ported that voluminous cervico-thoracic goitres may de-
termine compression of the common carotid artery with
subsequent cerebral ischaemia **. Moreover, as already
seen, the neck hyperextension required for thyroidectomy
may determine extra-cranial carotid or vertebral-artery




dissections or dislodgements of arterial atherosclerotic
plaques 22731,

Unfortunately, we recently observed a post-thyroidecto-
my stroke that evolved into the death of a 45-year-old pa-
tient with no significant CAS or risk factors. Following
this serious complication, we designed the present study
with the primary aim of evaluating if surgical manipula-
tion during thyroidectomy is associated any alteration of
the CCA wall, which implies a potential increased risk of
postoperative stroke. As a secondary aim, we determined
the prevalence of CAS in an asymptomatic consecutive
series of patients scheduled for thyroidectomy.
Morphological abnormalities of arterial walls can be im-
aged by B-mode ultrasonography. This high-resolution,
non-invasive technique is one of the best methods for de-
tection of early stages of atherosclerotic disease, because
it is easily applicable, readily available and demonstrates
wall structure with better resolution than magnetic reso-
nance angiography or conventional angiography . Ac-
cordingly, ultrasound has been used to monitor the IMT
of carotid arteries, which is associated with risk factors
for cardiovascular accidents *2. IMT reflects not only
atherosclerosis, but also non-atherosclerotic intimal re-
action such intimal hyperplasia and intimal fibrocellular
hypertrophy *. This differentiation is important because
epidemiological studies have shown that wall thickening
as depicted by ultrasonographic measurement of IMT is
different from atherosclerotic plaque regarding localisa-
tion, risk factors and predictive value of cardiovascular
events 2. Standard use of IMT measurement was recently
recommended in all epidemiological and interventional
trials dealing with cardiovascular disease *2. All of these
reasons lead us to include IMT measurement in the pre-
sent study.

The results of this study demonstrated that in a general
asymptomatic population aged > 40 years the prevalence
of CAS is very low, even in the presence of at least one
risk factor (47% of cases). Indeed, a plaque with stenosis
> 35% was observed only in a minority of patients (5%
on the right and 6% on the left side). Moreover, no sig-
nificant stenosis (> 70%) was observed. Obviously these
findings, even if based on a relatively small patient series,
confirmed, in a prospective study design, that screening
for asymptomatic CAS does not seem to be beneficial in
a general asymptomatic population. This is in agreement
with the recommendations of the U.S. Preventive Services
Task Force, which recently expressed against screening
for asymptomatic CAS in the general adult population 2.
However, the most important finding of this study is that
surgical manoeuvres during thyroidectomy do not deter-
mine any alterations in the carotid artery wall, at least in
the absence of significant stenosis. This is of utmost im-
portance since we strongly demonstrated for the first time
with HR-UD examination that neck hyperextension and
surgical manipulation during thyroid procedure ** do not
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appear to be associated with an increased risk of CVA.
Obviously, manipulation of the cervical vascular bundle
during thyroidectomy is minimal and not comparable to
that of neck dissection and the operative time is relatively
short. Further studies should be performed to verify if
longer duration of surgery or more extensive manipula-
tion of vascular neck structures in other kinds of head and
neck procedures (i.e. lateral neck dissection) might deter-
mine alteration of the carotid artery wall and consequent
increased risk of CVA, as suggested by previously pub-
lished studies on this topic.

Conclusions

In the absence of significant CCA stenosis, thyroid sur-
gery does not affect the presence and extent of arterial
wall disease and the consequent risk of cerebrovascular
accidents. Screening with HR-DU does not seem to be
beneficial in a general asymptomatic population without
significant risk factors.
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First experience in ltaly with a new transcutaneous
bone conduction implant

Prima esperienza in Italia con una nuova protesi impiantabile a conduzione ossea

P. MARSELLA, A. SCORPECCI, G. DALMASSO, C. PACIFICO
Audiology-Otology Unit and Cochlear Implant Center, “Bambino Gesu” Pediatric Hospital, Vatican City, Rome, Italy

SUMMARY

Since 2011, transcutaneous bone-anchored auditory implants have been an alternative to the classic percutaneous implant (Baha) for bi-
lateral conductive/mixed hearing loss that cannot be corrected by surgery. Recently, a new transcutaneous device has been approved for
clinical use. Its internal component is made of the classic titanium Baha fixture, coupled to a 27 mm diameter subcutaneous circular magnet.
The external component includes a second circular magnet 29 mm in diameter and a digital sound processor. To date, there are no reports
describing the results of the application of this device. The aim of the present study is to report on the anatomical and functional results of
transcutaneous Baha implantation in three patients: two adults, one with syndromic aural atresia and one with bilateral conductive hearing
loss due to bilateral tympanomastoidectomy, and an 8-year-old child with non-syndromic aural atresia. No major intraoperative or post-
operative complications were observed. The three patients tolerated the external magnet, with no signs of skin irritation. Functional results
were good: median unaided free-field PTA (0.5-3 kHz) was 50 dB HL (range = 41-66 dB HL); with the transcutaneous Baha median PTA
(0.5-3 kHz) was 27 dB HL (range = 25-30 dB HL) and median gain was 25 dB HL (range = 11-39 dB HL). Preliminary results encourage
use of the device as a valuable alternative to other implantable devices in these patients. To ensure the success of treatment, several precau-
tions are suggested including gradually increasing use during the first post-operative months to favour skin adaptation to magnet pressure.
In addition to skin reactions, in a paediatric age most concerns are related to the curvature of the skull, which may induce tenting of the
skin over the internal magnet.

KEY WORDS: Transcutaneous * Bone conduction implant * Baha

RIASSUNTO

Nei pazienti affetti da ipoacusia trasmissiva o mista bilaterale che non trovano indicazione in una ricostruzione chirurgica, sono state
nuovamente reintrodotte protesi ad impianto osseo di tipo transcutaneo, in alternativa a quelle percutanee di uso corrente (Baha). Di re-
cente, un nuovo dispositivo Baha transcutaneo é stato approvato per uso clinico. Esso é composto da una parte impiantabile, che consta
della classica vite Baha accoppiata ad un magnete circolare sottocutaneo di 27 mm di diametro, e da una porzione esterna, costituita da
un secondo magnete circolare di 29 mm e dal processore digitale del suono. Ad oggi non vi sono studi clinici che descrivano i risultati
dell’applicazione del Baha transcutaneo. Il presente lavoro riporta i risultati anatomici e funzionali dell’impianto in tre pazienti operati
presso I’Ospedale Pediatrico “Bambino Gesut” di Roma: due adulti, uno affetto da atresia auris sindromica ed uno da ipoacusia trasmis-
siva bilaterale (esiti di timpanoplastica aperta bilaterale), ed una bambina di 8 anni con atresia auris bilaterale non sindromica. Non sono
state osservate complicanze intra- o post-operatorie. Tutti e tre i pazienti hanno ben tollerato il magnete esterno senza segni di irritazione
cutanea. I risultati funzionali sono apparsi incoraggianti: il PTA (0.5-3 kHz) mediano con il Baha transcutaneo é di 27 dB HL (range = 25-
30 dB HL) e il guadagno mediano di 25 dB HL (range = 11-39 dB HL). In considerazione di cio, il Baha transcutaneo sembra proporsi
come una valida alternativa alle protesi impiantabili a conduzione ossea nei pazienti con ipoacusia trasmissiva bilaterale. Tuttavia, affin-
ché il trattamento abbia successo sembrano opportuni alcuni accorgimenti, come in particolare un graduale incremento nell utilizzo del
dispositivo durante i primi mesi post-operatori allo scopo di favorire I’adattamento della cute sottostante al magnete ed evitare reazioni
locali. Motivo di particolare attenzione soprattutto in eta pediatrica ¢ la spiccata curvatura della teca cranica, che potrebbe causare una
sporgenza dei margini del magnete sottocutaneo, determinando una maggiore sofferenza locale dei tessuti.

PAROLE CHIAVE: Transcutaneo * Impianto a conduzione ossea * Baha
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Introduction activation of the cochlea by bone vibration, they bypass
the air conduction impairment and restore good qual-
ity hearing. Percutaneous implants, which imply a direct
mainstay of treatment of bilateral conductive hearing loss  coupling of the external and the implanted component
that cannot be corrected by otomicrosurgery. By allowing  through an interrupted skin, have been highly successful

For decades, bone conduction implants have been the
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both in adult and paediatric subjects 6, allowing direct
transmission of sound vibrations through the bone. How-
ever, related drawbacks include the need for a complete
osseointegration, the risk of local infection or skin over-
growth, and poor aesthetic outcomes.

Recently, transcutaneous bone conduction implants have
been available for the same indications as percutaneous
devices. Compared to the latter, they are abutment-free,
thus stimulating bone vibration through an intact skin
thanks to the magnetic coupling between an external and
an implantable component. In turn, this allows a better
cosmetic result and elimination of the risk of local infec-
tion and extrusion, while maintaining good functional
gain . These are the principles that could drive the indi-
cation for such a device and the main reasons for shifting
the choice from percutaneous to transcutaneous.

In 2013, a new transcutaneous bone conduction implant
designed on pre-existing Baha implants obtained CE
mark and Food and Drug Administration approval (Www.
fda.gov) for subjects aged 5 and older. The device is a
non-active one, in which vibration of a “passive” implant
is driven by an external mechanical transducer. The in-
ternal (implantable) component is made of a 3- or 4-mm
titanium fixture of the BI300™ series and of a circular
magnet (BIM400™) 27 mm in diameter and 2.4 mm in
thickness, which is coupled to the fixture. The external
component includes a digital multi-channel sound pro-
cessor and a 29.5 mm large and 4.9 mm thick magnet,
which adapts to the underlying skin thanks to a pad that is
1.5 mm thick. The external magnet can be chosen among
six different strengths.

Indications are identical to those of other transcutaneous
bone-conduction implants: bilateral conductive hearing
loss, bilateral mixed hearing loss with bone-conduction
PTA (0.5-3 kHz) <45 dB HL (up to 55 dB HL if appropri-
ate sound processor is used) and single-sided sensorineu-
ral deafness.

The potential advantage of the transcutaneous Baha com-
pared with other currently available passive transcutane-
ous implants is the possibility of conversion to a percu-
taneous solution in case of major local complications or
special conditions in which the magnet has to be removed.
At any rate, this should be considered a minor advantage,
because the procedure would likely require general an-
aesthesia.

Possible device-related drawbacks are common to all
other transcutaneous implants, i.e. skin complications due
to use of a magnet that is too powerful and lower hearing
gain compared with a percutaneous device.

To date, there are no published reports in the literature on
the anatomical and functional outcome of transcutaneous
Baha.

“Bambino Gesu” Pediatric Hospital is a tertiary care Ital-
ian centre for paediatric disease, with long-standing ex-
perience with bone-anchored hearing aids “. Since Sep-
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tember 2013, the Audiology and Otology Unit of the
Institution has started implanting transcutaneous Baha
and is therefore the first centre in Italy and one of the first
in Europe to try this device. The aim of the present study
is to describe three cases, focusing on surgical procedure
and anatomical and functional outcomes.

Description of clinical cases

Our methods were reviewed and approved by the Institu-
tional Review Board and are in accordance with the ethi-
cal standards laid down in the Declaration of Helsinki.
Patients or their parents gave their informed consent to
inclusion in the study.
Candidates for the Baha Attract™ (Cochlear Bone-
Anchored Solutions, Molnlicke, Sweden) were selected
amongst patients followed in the Audiology and Otology
Unit of Bambino Gesu Pediatric Hospital. Only subjects
with pure bilateral conductive hearing loss were enrolled
in the study. Anatomical criteria were a presumed scalp
thickness of at least 5 mm (confirmed intraoperatively)
and skull thickness >3 mm as assessed by a pre-operative
high-resolution CT of the temporal bones.
The senior otosurgeon gave patients and/or their parents the
possibility to choose between a percutaneous or a transcu-
taneous device among those commercially available.
Three patients, two adults and one 8-year-old child, were
implanted. Demographic and clinical characteristics are
shown in Table I. Before being implanted, patients 1 and
2 had been using an external, steel band bone-conduction
hearing aid; for them Baha Attract™ implantation was
the only surgical procedure of the operating session. Pa-
tient 3 had been using no hearing aid, but gave consent
for implantation to be performed in the same session as
left-sided canal-wall down tympanomastoidectomy, after
experiencing the bone conduction by the classic Rod Test.
The surgical steps common to all patients were:
* Measurement of skin thickness by a needle gauge be-
fore local anaesthetic infiltration
» External marking of the site for the fixture and the
magnet (Fig. 1), paying particular attention to distanc-
ing the site of incision at least 1.5 cm from the edge of
the magnet.
* C-shaped incision approximately 5-6 cm postero-supe-
riorly to the auricle.
* Periostium exposure and cross-shaped incision.
* Dirilling and countersinking of a hole and 3 or 4 mm
BI300™ fixture placement.
* Coupling of the magnet to the fixture head (Fig. 2)
 Suture of the wound and compression medication
All subjects received 3 mm fixtures because skull thick-
ness did not allow placement of a 4 mm one. In patient
1, the internal magnet was not placed in full contact with
the skull bone, due to the steeper curvature of the child
calvarial bone, which caused minimal tenting of the skin




Table 1. Demographic and clinical characteristics of implanted patients.

Pt Sex Age (yr) Side R-ACPTA
1 F 8 R 58
2 M 22 R 69
3 M 44 L 39

Results of transcutaneous Baha implantation

L-ACPTA Aetiology Pre-operative BCHA
52 Bilateral aural atresia Steel band
69 Treacher-Collins syndrome Steel band
45 Bilateral CWD TPL None

L: left; R: right; ACPTA: Air-conduction pure-tone average, BCHA: conventional bone conduction hearing aid

Fig. 1. Marked surgical site.

Fig. 2. Coupling and calibrated wrenching of the internal magnet to the
implanted fixture.

covering the magnet. In patient 3, due to thin skull bone,
drilling of two holes was necessary before a suitable place
for fixture insertion could be found. One week post-oper-
atively, patient 2 presented with mild swelling of the sub-

cutaneous tissue above the magnet, associated with fever
and flu-like symptoms, which resolved after intravenous
antibiotic and corticosteroid treatment.

Patients 1 and 2 received their external Baha 4™ proces-
sor one month after surgery, whereas switch-on was pre-
cautionally planned two months after surgery in patient 3
because of the frequent ear medications that were needed
after tympanomastoidectomy.

On the day of processor loading, each patient was invited
to try magnets of increasing strength in the clinic, until
one allowing good hearing and processor stability on the
scalp at the same time was found (magnet N.1 in patient 1
and N.2 in patients 2 and 3). The Baha 4™ processor was
fitted by means of the Cochlear® Baha Fitting Software™
(Cochlear Bone-Anchored Solutions AB, Molnlycke,
Sweden). Subjects were instructed to use the processor
for a maximum of 4 hours a day for the first two months.
They were also advised to check the skin area under the
magnet daily and to suspend processor use immediately in
case they should notice any redness or feel pain. Follow-
up visits were planned 1 and 2 months after loading: the
skin under the magnets was found intact and healthy in
all subjects.

All patients reported using their processor comfortably
for the recommended time with no skin hyperaemia in
the area of magnet contact (Fig. 3). Functional results in
the unaided condition with the external bone conduction
hearing aid and with Baha Attract™ are reported for each
subject in Table II: median unaided PTA was 50 dB HL,
median Baha PTA was 27 dB HL and median gain with
Baha was 25 dB HL. Speech recognition scores were ob-
tained by administering lists of bysyllabic Italian words '
in quiet. Figure 4 illustrates the mean hearing threshold
in the unaided and Baha Attract-aided conditions for each
frequency.

Discussion

This is the first report in the literature describing transcu-
taneous Baha surgery and functional outcomes. Overall,
the cases presented in this study suggest that Baha At-
tract™ surgery is safe and that the device can be a valu-
able alternative to traditional percutaneous bone implants
as well as other transcutaneous devices. In our patients, no
skin complications were observed following fitting, dif-
ferently from our recent series on Sophono™ (Sophono
Inc., Boulder, CO, USA) ' and from other studies report-
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Fig. 3. Paediatric patient #1 with and without the Baha 4™ sound processor.

Table Il. Functional results with transcutaneous Baha.

Pt Unaided PTA  Unaided speech BCHA
recognition PTA

1 50 20 40

2 66 30 48

3 41 60 -

BCHA speech Baha Baha speech ~ Baha Attract™
recogn PTA recognition gain
80 25 100 25
90 27 100 39
90 30 100 11

BCHA: conventional bone conduction hearing aid; PTA: pure tone average

ing a magnet lesion rate as high as 36% 2. Possibly, the
soft pad interface under the external magnet and the skin
may have favoured better pressure distribution on the un-
derlying skin. Moreover, previous experience with trans-
cutaneous bone conduction implants in our centre was
important in choosing the right magnet and in counselling
patients and parents correctly as to progressive processor
use in the 2-3 months following activation.

The audiological results of our series are comparable to
those obtained with other passive transcutaneous bone
conduction implants !4, In particular, a better gain for
central frequencies (500-2000 Hz) and a smaller gain for
lower (250 Hz) and higher (4000 Hz) frequencies was
found, as expected. Overall, the gain appears to be 10-
15 dB HL lower than what can be obtained with percuta-
neous implants, due to skin and soft tissue interposition.
For this reason, even though our series is too small to
draw any conclusions, it can be hypothesised that subjects
with a moderate degree of hearing loss are expected to ob-
tain a greater benefit from the device than patients with an
unaided PTA exceeding 70 dB HL in the better ear, such
as patient n. 2 in our series.

After the short follow-up of these cases, the typical advan-
tages of passive transcutaneous implants over traditional
percutaneous device appear to be confirmed. First, healed
skin eliminates the risk of local infection and allows re-
ducing the number of post-operative medications; second-
ly, life-long care of the peri-abutment skin is no longer

32

required; third, the timing and level of osseointegration
is less crucial with a transcutaneous implant, because of
a much lower risk of extrusion, which enables it to fitin a
3 mm fixture in thin skulls.

One specific concern with Baha Attract™ relates to fea-
sibility in very young children for two reasons: first, the
thickness of the internal magnet may determine a poor
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Fig. 4. Average frequency-specific PTA in unaided and Baha-aided condi-
tions.




aesthetical outcome, owing to magnet bulging under very
thin skin; second and more important, the internal magnet
may not fit the highly curved skull typical of very young
children or the irregular skull of syndromic subjects.
More specifically, intraoperative placement of the fixture
in a perfectly perpendicular plane with the skull emerged
as a crucial point. If caution is not taken, there may be a
significant tilting of the internal magnet causing a tenting
of the skin, and secondary soft tissue injury and necrosis.
Although this complication was not observed in our cases,
this risk was especially evident in the paediatric case.

In conclusion, the present series shows encouraging func-
tional results of Baha Attract™. However, whereas im-
plantation of the device can be considered to be a safe
procedure in adults, further studies are needed to elimi-
nate concerns and demonstrate its safety in very young
children.
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Stretching stenoses of the external auditory canal:
a report of four cases and brief review of the literature

“Stretching” della stenosi del condotto uditivo esterno: una serie di casi
dopo una breve revisione della letteratura

G. TIRELLI, L. NICASTRO, A. GATTO, F. BOSCOLO NATA
ENT Clinic, Head and Neck Department, University of Trieste, Italy

SUMMARY

Acquired stenosis of the external auditory canal may be caused by a variety of insults, all sharing a common pathogenesis, namely a cascade
of inflammatory changes leading to medial canal fibrosis. Previous surgery (canaloplasty or meatoplasty) and radiotherapy, especially if
associated with a history of parotid surgery extended to the external auditory canal, have been implicated as possible causes. The literature
offers advice on the management of stenosis consequent to otosurgery for congenital and acquired defects, but nothing on forms secondary
to radiotherapy to the head and neck region. The proposed solutions are often cumbersome and difficult to fabricate, and therefore expen-
sive. The aim of this paper, in which the cases of four patients are reported, is to present a new technique initially used for the most severe
form — i.e. external auditory canal stenosis after surgery and radiotherapy — and then extended to forms due to different causes. This new
technique involves the use of a series of surgical steel tubes of increasing dimension commonly used for tissue expansion in a body pierc-
ing practice called stretching and known as ear stretching tunnels or ear stretchers. This innovative approach proved effective in solving
external auditory canal stenosis in our patients, with the least discomfort for the patient and the lowest cost. We consider this new solution
to be feasible and practical and are convinced that it provides a new approach to an old problem. Further studies are needed to increase the
number of clinical cases to verify how long the ear stretcher should be kept in place for the stenosis to stabilise, and to establish whether
surgery is always necessary after ear stretcher application and, if so, the best timing for surgery.

KEY WORDS: External auditory canal stenosis ® Ear-Stretcher ¢ Parotid surgery ¢ Radiotherapy

RIASSUNTO

La stenosi acquisita del condotto uditivo esterno (CUE) puo essere causata da molti insulti con una patogenesi comune che é rappresen-
tata da una cascata di alterazioni infiammatorie che portano alla fibrosi della porzione mediale del condotto. Un precedente intervento
chirurgico, cioé canoloplastica o meatoplastica e la radioterapia (RT), soprattutto se associata con precedente chirurgia parotidea estesa
al CUE, sono state messe in relazione a questo problema. In Letteratura abbiamo trovato consigli su come gestire le stenosi conseguenti a
otochirurgia per difetti congeniti e acquisiti, ma nulla per quelle secondarie a radioterapia applicata al distretto testa e collo; le soluzioni
proposte, spesso non sono maneggevoli e sono difficili da fabbricare, percio sono costose. Il nostro obiettivo é quello di presentare, attra-
verso l’esposizione dei casi di quattro pazienti, un nuovo metodo utilizzato per la prima volta per la condizione peggiore, ovvero stenosi
del condotto uditivo esterno dopo intervento chirurgico e radioterapia, e poi esteso anche alla stenosi di origine diversa. Questa nuova
tecnica utilizza una serie di tubi di acciaio chirurgico di diametro crescente solitamente usati in una pratica di espansione cutanea del body
piercing chiamata “stretching” e conosciuti come “ear stretching tunnels” o “ear stretchers”. Questo approccio innovativo si é dimostrato
efficace nel risolvere la stenosi del condotto uditivo esterno nei nostri pazienti, con il piit basso costo e il minimo disagio per il paziente.
Pensiamo che questa nuova soluzione sia pratica e dimostri come il contributo di tutti sia essenziale nella ricerca di nuovi approcci a
vecchi problemi. Ulteriori studi sono necessari per aumentare il numero di casi clinici, per verificare quanto tempo lo “stretcher” debba
essere mantenuto in sede ovvero in quanto tempo la stenosi si stabilizza, in modo da definire se ’intervento sia sempre necessario dopo
I’applicazione dello “stretcher” e quale sia il momento giusto per effettuarlo.

PAROLE CHIAVE: Stenosi del condotto uditivo esterno  Stretcher-auricolare * Chirurgia parotidea * Radioterapia
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Introduction namely a cascade of inflammatory changes leading to me-

. o .
Stenosis of the external auditory canal (EAC) can be con- dial canal fibrosis '. Inflammatory causes of EAC stenosis

genital, due to abnormalities of the first gill cleft, or ac-
quired as a result of inflammation, trauma and the effects
of radiotherapy (RT), all sharing a common pathogenesis,
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are chronic and relapsing otitis externa, perichondritis and
periostitis. EAC tumours can cause EAC stenosis and their
excision can lead to postoperative restenosis (traumatic
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Table I. Hearing outcomes are presented as the mean of threshold by air conduction (TAC) and threshold by bone conduction (TBC) before and after insertion
of the stretcher. ABG pre and post indicate the air-bone gap before and after insertion of the stretcher, respectively; A ABG indicates the difference between

air-bone gaps before and after insertion of the stretcher.

Patient n TAC pre TBC pre TAC post TBC post ABG pre ABG post A ABC
1 23.8 16 19.6 16 7.8 3.6 4.2
2 87.9 49 69.2 49 38.9 20.2 18.7
3 89.6 46.5 75 46.5 431 28.5 14.6
4 7.7 57 60.8 57 14.7 3.8 10.9

cause). RT for the treatment of head and neck cancers in-
cluding those affecting the temporal bone area can induce
pathological changes in the EAC that can be divided into:
bony changes (resorption, fibrosis, empty lacunae, seques-
tration) and soft tissue changes (ulceration of the epithe-
lial lining, thickening of the epithelium in the canal and in
the tympanic membrane, subepithelial fibrosis, atrophy of
ceruminous glands) . These changes may appear clinically
as a persistent otitis externa, with otorrhoea and otalgia, re-
sulting in EAC stenosis that prevents adequate examination
and cleaning of the ear and is associated with hearing loss.
RT, especially if associated with previous parotid surgery,
has been related to EAC stenosis?.

Different stenting materials have been successfully used
to prevent early, but not delayed, EAC stenosis, including
absorbable gelatine sponge (Gelfoam®), backing strips
and expandable wicks. Postoperative care is not, how-
ever, commonly discussed in the literature. After removal
of the packing material about 1 week postoperatively, if
the canal is oedematous, it may be necessary to place a
Pope wick; in addition, ototopical antibiotic/steroid drops
may help to prevent early restenosis '. Postoperative EAC
restenosis is the most common complication after surgery
on the EAC. The use of stents can provide a solution to
this problem.

Materials and methods

Technique

Our approach was to use a surgical steel tube that allowed
progressive expansion of the stenotic EAC using devices
of increasing dimension called ear stretching tunnels or ear
stretchers. These are surgical steel tissue expanders (Fig. 1)
commonly used in a body piercing practice called stretch-
ing and involving the progressive and gradual expansion
of a skin area; this process can be applied to every pierc-
ing site, but the earlobe is the most frequently involved.
Dilatation of the piercing hole is obtained gradually, usu-
ally 1 mm per month for the earlobe, by pushing a taper
(conical rod) as far as it will go through the piercing hole
and replacing it with a stretching tunnel of the appropriate
size to be worn between stretches. The history of earlobe
stretching is very old: it is a ritual that has been practised by
indigenous peoples all over the world since ancient times.

Tribes in various countries (Africa, Eurasia, America) have
practised this ritual for cultural, religious and traditional
aesthetic purposes. Bone, horn, wood and stone were gen-
erally carved for earlobe stretching. King Tutankhamen is
one of the earliest individuals known to have stretched ear-
lobes. Although ear stretchers are commercially available
in different materials (surgical steel, nickel-free titanium
and glass), we decided to test only surgical steel stretchers
to keep our clinical records uniform.

Case 1

In July 2012, a 47-year-old Caucasian man was referred to
our ENT Department by his general practitioner because of
a sudden increase in volume of a lateral neck mass, which
had developed three months earlier. The mass was painless,
located behind the right rising branch of the jaw, 30-40 mm
in size, with a parenchymatous texture, fixed to deep tissues
and covered by normal skin. Fine-needle aspiration biopsy
(FNAB) of the mass was positive for squamous cell car-
cinoma. The patient underwent further investigations con-
sisting of panendoscopy of the upper aerodigestive tract,
computed tomography (CT) and magnetic resonance imag-
ing (MRI) of the head, neck and chest, total body positron
emission tomography (PET)-CT, and electroneurography
(ENG) of the facial nerve. Clinical-radiological staging
was right parotid carcinoma with EAC erosion and dermal
infiltration. Therefore, a right radical parotidectomy and
ipsilateral modified radical neck dissection type III (levels
II-IV) were carried out. The tumour was leaning against
the EAC, adherent to the cortical mastoid and the bony part
of the EAC. These structures were drilled for oncologi-

Fig. 1. Commercially-available ear stretching kit including surgical steel
tapers and tunnels of increasing gauges.
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cal eradication. Part of the concha, cartilaginous EAC and
skin were removed, and the deficiency of the submeatus
region was filled with a temporo-occipital flap. Gelfoam®
was used to protect the tympanic membrane (TM), and a
silastic foil was fashioned containing a haemostatic plug
(Pope wick) to maintain the patency of the new and shorter
EAC. The patient had a regular postoperative course except
for the onset of delayed facial nerve palsy. The final histo-
logical examination was undifferentiated adenocarcinoma
of the parotid gland with squamous aspects and neoplastic
neurotropism, pT3 NO RO MO G3. Adjuvant radiation ther-
apy, 60 Gy in 30 days, was planned. The patient began RT
during which he developed an EAC stenosis due to hypo-
dermic oedema. The stenosis grew so tight that it precluded
retention of the Pope wick. Two weeks after the end of RT
the EAC diameter was 2 mm (Fig. 2A). Corpuscular serum
otorrhoea, eczema and subcontinuous fullness were associ-
ated with the EAC stenosis. The TM was no longer visible.
Initially, a 2-mm stiff perforated silicon tube was placed,
but it was expelled every 4-6 days. Thereafter, a 2.5-mm
surgical steel ear stretching tube was used. This second de-
vice was retained in the stenotic EAC for one month, after
which it was replaced with a 3.2-mm tube for 3 months,
and then with a 4-mm tube that is still in place (Fig. 2B).
The patient does not come to our clinic for medications
because he is able to manage them autonomously, and on-
ly comes for his monthly follow-up appointments. Thanks
to the ear stretcher, he no longer complains of otorrhoea,
fullness, or hearing deficit; cultural buffers are negative
for infection, and half of the TM is again visible (Fig. 3).
His last follow-up visit was in May 2014, for an overall
follow-up period of 21 months. One year has passed since
the ear stretcher was positioned, and we think it should be
kept in place for at least one year after the end of RT. We
decided against an early surgical approach due to the risk
of relapse and the expected local effects of RT that could
influence surgical outcome. Surgical correction of the ste-
nosis could be proposed 2 years after the first operation.
Encouraged by this good result, we decided to extend the
use of this new device in different situations.

Case 2

The second patient who was treated with an ear stretcher
was a 90-year-old man who underwent surgery in August
2013 for a squamous cell carcinoma of the ear infiltrating
the skin and the external part of the parotid gland. A sub-
total amputation of the ear was performed, maintaining
only the bony portion of the EAC with its skeletonisation
up to the TM. Adjuvant RT was excluded because of the
patient’s general condition. To avoid local complications,
in the operating room we covered the residual bony ca-
nal with a temporal muscle flap over which we positioned
a silastic foil with a Pope wick inside. Finally, the skin
defect was closed directly. One week after surgery we in-
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Fig. 2. A: External auditory canal (EAC) diameter two weeks after the end
of RT (2 mm), the tympanic membrane is not visible; B: 4-mm stretcher
placed in the right EAC: it can be seen that it is self-retaining and aestheti-
cally pleasing as it does not protrude from the EAC.

serted an ear stretching tunnel into the EAC which had
already started to narrow in the sutured skin area, reach-
ing a diameter of 3.2 mm. EAC patency was checked dur-
ing the monthly oncological follow-up visits, the last of
which took place in January 2014 since the patient died in
February 2014; during that visit the diameter was 4 mm.

Case 3

The third patient was a 60-year-old woman with an EAC
stenosis (3.5 mm in diameter) consequent to frequent oti-
tis externa (Fig. 4A). During October 2013 she underwent
canaloplasty with removal of the scar tissue, underlying
epithelium and the epithelial part of the TM. The pre-
operative CT scan demonstrated the absence of chronic
otitis or middle ear illness, undamaged ossicular chain,
normal ventilation of the mastoid and normal appearance
of the scutum so that only exploratory myringotomy was
sufficient. Bone drilling was not required because the
bony part of the EAC was not stenotic. Tiersch fragments
taken from the supraclavicular area were used to cover
the bone. Gelfoam® was positioned over the TM, and si-

Fig. 3. A: EAC stenosis after removal of the stretcher; B: beyond the re-
maining stenosis the ear is clean and the tympanic membrane is visible again.
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Fig. 4. A: EAC before the insertion of the stretcher, it appears narrowed and
the TM is difficult to visualise; B: EAC after the use of stretcher, the diameter
is larger and the TM is simpler to visualise.

lastic foil with a Pope wick was placed inside the EAC.
One week later an ear stretcher of 4 mm was inserted to
avoid narrowing. Her follow-up visits are scheduled every
3 months, and on her last visit in May 2014 the EAC ap-
peared patent (Fig. 4B).

Case 4

The fourth patient we treated was a 90-year-old man with
a squamous cell carcinoma of the concha. In November
2013, after amputation of the concha and antitragus with
superficial parotidectomy and selective lateral neck dis-
section, the defect was rebuilt by transposition of a mus-
cular-skin island flap based on the retroauricular muscle;
an advancement flap was used for the skin defect of the
mastoid region. Histological examination was pT1NO. To
avoid stenosis of the distal tract of the cartilaginous canal,
we adopted the same procedure as used in the other three
cases, starting with a 2.5-mm diameter ear stretcher pro-
gressively replaced with larger stretchers. During month-
ly oncological follow-up examinations, the last of which
took place in May 2014, the EAC did not appear to be
narrowing; the stretcher now in place is 4 mm in diameter.

Discussion

A brief review of the literature revealed the lack of in-
novative solutions for the management of EAC steno-
sis. Furthermore, we found no advice on the treatment
of post-RT EAC stenosis, but only on the management
of post-surgical stenosis. As reported by Carls et al., we
observed that the combination of high-dose radiation and
previous parotid surgery is related to the risk of EAC ste-
nosis (p = 0.0059), with a higher incidence during the ear-
liest period after RT 3.

Paparella and Kurkjian introduced the basic surgical prin-
ciples of excising the fibrous plug, enlarging the cartilagi-
nous and bony canal, and then re-covering it. Since then,
modifications of this technique have been introduced pri-
marily to address the most common postoperative compli-
cation, i.e. restenosis *.

The use of soft stents with injection of triamcinolone may
be advantageous in the meatus that is beginning to sten-
ose. Several splints and expanding techniques have been
described; some of the problems encountered include
availability of the materials, costs, expertise in fabrication
and patient compliance.

A case report by Miller described the use of an expanding
cellulose wick for EAC narrowing, changed monthly for
4 months. Otologic drops of a mixture of steroids were
used to reduce scar formation. One year later the EAC
size was normal’. A Foley catheter was used to maintain
the patency of the EAC after resection of a preauricular
squamous carcinoma and after ear reconstruction in mi-
crotia 8. A North American group presented 6 cases of
patients treated with medium-density viscosity dental im-
pression material as an initial support device after surgery,
followed by a hard, acrylic, removable stent to be worn
for the following few months to maintain patency and pre-
vent restenosis’. The Jerusalem Hospital group described
meatal stenosis after mastoidectomy in 3 patients; to pre-
vent it, they inserted an Optosil® template after surgery,
which was left in place for the first postoperative week,
and then replaced with an acrylic stent worn during most
of the day for a period of 6 months, until epithelisation oc-
curred around it®. Savion et al. produced an acrylic resin
conformer to solve a stenosis of the cartilaginous part of
the EAC, with the possibility to gradually dilate it by us-
ing progressively larger speculi®.

Our approach was to use a surgical steel tube that allowed
progressive expansion of the stenotic EAC, by using de-
vices of increasing dimension called ear stretching tun-
nels or ear stretchers. The idea was borrowed from the
world of tattoos and body piercing, since these are sur-
gical steel tissue expanders (Fig. 1) commonly used in
a body piercing practice called stretching and involving
the progressive and gradual expansion of a skin area, for
example the earlobe. Dilatation of the piercing hole is ob-
tained gradually (usually 1 mm per month) by pushing a
taper as far as it will go through the piercing hole and then
replacing it with a stretching tunnel of the appropriate size
to be worn between stretches.

Although ear stretchers are commercially available in dif-
ferent materials (surgical steel, nickel-free titanium and
glass), we decided to test only surgical steel stretchers to
ensure that our clinical records were uniform.

In our experience, despite the limited number of patients
treated, the use of an ear stretcher made it possible to
preserve ventilation of the EAC, resulting in auditory
improvement, reduced otorrhoea and secretion stasis,
and thus preventing local infection. Because the prin-
cipal morbidity of the EAC stenosis is hearing loss, we
decided to objectively assess the efficacy of the new pro-
posed treatment by comparing the auditory examinations
before and after the insertion of the stretcher. The hearing
outcomes were evaluated using the criteria stated by the
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Committee on Hearing and Equilibrium Guidelines '°, and
closure of the air-bone gap was considered. In all 4 pa-
tients we obtained closure of the air-bone gap.

In our cases, the aetiology of EAC stenosis was different:

consequent to repeated inflammation, to surgery alone or to

a combination of surgery and RT. The use of an ear stretcher

can be helpful in patients who have developed EAC steno-

sis as a consequence of surgery, because a second operation
to resolve the condition after canaloplasty or meatoplasty
could in itself lead to a worsening of the stenosis.

The possible disadvantages of the use of an ear stretcher

include the following:

* itis not an approved medical device, so patients would
have to buy it themselves;

* it may cause minimal discomfort at night because it is
rigid and the tragus presses against it;

* its small size could make it difficult to handle for an
elderly patient, but the device can easily be managed
by the patient’s caregivers;

* in the case of RT, the expected results are inferior since
RT worsens EAC stenosis; however, we think this prob-
lem is common to all of the previously used devices.

In our opinion, the advantages of the ear stretcher, also in

comparison with other stenting devices, are as follows:

* itis made of surgical steel and therefore it is nickel-free
and cannot cause allergic reactions;

* it is non-degradable because of the prevalence of
chrome which has antioxidant and noncorrosive prop-
erties so that the patient can also wear it while bathing;

» compared to the Foley catheter, it is safer as it is not
porous and micro-organisms are less likely to colo-
nize its surface; it is easily sterilisable; it is hard and
incompressible, ensuring constant patency of the duct;
it is aesthetically pleasing because it does not protrude
from the EAC and it is self-retaining, while the Foley
catheter is larger and needs to be fixed all around the
auricle. This feature ensures good patient compliance;

e it is a cost-saving method that cuts direct and indi-
rect costs. Ear stretchers are on sale at any tattoo shop
and are very cheap; they come in different shapes and
sizes so they do not need to be produced ex-novo and
are readily adaptable to every EAC. Ear stretchers are
handy and practical, and positioned within minutes in
expert hands, so that outpatient follow-up visits are
shorter; once inserted, they remain in place so that
close follow-up is not necessary. Patients can individu-
ally clean the ear stretcher by removing it when it is
obstructed by horny scales and sterilising it by boiling.

For this reason, this method is also time saving (indi-
rect costs).

* the use of an ear stretcher is compatible with patients’
personal hobbies and we think it is important not to
alter patients’ quality of life.

In conclusion, maintaining EAC patency is a basic compo-
nent of the postoperative management of patients with EAC
stenosis consequent to surgery with or without RT who are
awaiting reconstructive surgery after local stabilisation. Our
experience, albeit based on only 4 patients with a limited
follow-up period, suggests that the surgical steel ear stretcher
borrowed from body piercing practice can be successfully
used to expand stenoses due to different causes.
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Efficacy and safety of ofloxacin and its combination
with dexamethasone in chronic suppurative otitis
media. A randomised, double blind, parallel group,
comparative study

Efficacia e sicurezza dell’ofloxacina e della sua associazione con desametasone
nell’otite media cronica purulenta. Uno studio comparativo, a gruppi paralleli,
doppio cieco, randomizzato
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SUMMARY

The role of corticosteroid in patients of chronic suppurative otitis media (CSOM) is unknown. In the present study, the efficacy and safety
of ofloxacin alone (OA) and the ofloxacin + dexamethasone combination (ODC) is compared by studying clinical cure rates and adverse
drug reactions in patients with CSOM. After prior permission from the Institutional Review Board and written informed consent from pa-
tients, pre-treatment clinical assessment and bacteriology of the middle ear discharge were done. The middle ear was categorised into active,
mucoid or inactive according to the type of discharge. Grades of otorrhoea and size of tympanic membrane perforation were noted. CSOM
with organisms sensitive to ofloxacin were treated either with OA or ODC eardrops for a period of 15 days. Post-treatment clinical cure
(when grade of otorrhoea become 0) was recorded on the 5%, 10" and 15" days and bacteriological assessment was recorded at the last visit.
All parameters were analysed using Fisher’s exact test. A total 110 patients were randomised. The most common microorganism associated
with CSOM was Pseudomonas aeruginosa (45.45 %). Clinical improvement was seen in 84.61% and 86.79% of cases, but bacteriological
improvement in only 82.69% and 77.35% of cases treated with OA and ODC, respectively. Shift of middle ear discharge from active to inac-
tive was noted in 71.15% and 64.15% patients by the 10" day in the OA and ODC groups, respectively. As there was no difference in clinical
or bacteriological improvement, it may be unnecessary to combine steroids with topical antibiotic preparations for management of CSOM.

KEY WORDS: Antimicrobial agents * Ofloxacin * Ofloxacin + dexamethasone ¢ Chronic suppurative otitis media

RIASSUNTO

1l ruolo dei farmaci corticosteroidei nei pazienti affetti da Otite Media Cronica Purulenta (OMCP) ¢ sconosciuto. Nel presente studio sono
state confrontate efficacia e sicurezza della terapia con Ofloxacina da sola (OS) con ’associazione di Ofloxacina + Desametasone (ODA),
valutando il tasso di guarigione clinica e le reazioni avverse al farmaco in pazienti con OMCP. Previo consenso da parte del Institutional
Review Board e adesione dei pazienti allo studio tramite consenso informato scritto, sono state effettuate valutazioni cliniche pre-tratta-
mento ed esame colturale delle secrezioni provenienti dall’orecchio medio. In base alla tipologia di otorrea l’orecchio é stato classificato
come attivo, mucoide o inattivo. Sono stati inoltre valutati il grado di otorrea e la dimensione della perforazione timpanica. I pazienti con
OMCEP in cui i microrganismi identificati risultavano sensibili all’Ofloxacina sono stati trattati in maniera randomizzata o con la sola
Ofloxacina o con associazione Ofloxacina + Desametasone in gocce auricolari per 15 giorni. 1l tasso di guarigione clinica alla fine del
trattamento (ovvero quando il grado di otorrea risultava 0) ¢ stato registrato al 5°, 10° e 15° giorno e in occasione dell’ultima visita é stata
eseguito un esame colturale delle secrezioni. Tutti i parametri sono stati analizzati mediante il Test di Fisher. Sono stati reclutati in maniera
randomizzata 110 pazienti. Il microrganismo associato pii frequentemente al OMCP ¢ risultato Pseudomonas aeruginosa (45,45%). E
stato registrato un beneficio clinico in 84,61% dei casi trattati con OS e in 86,79% dei casi trattati con ODA ma la risoluzione dell’infe-
zione all’esame batteriologico si é verificata solo nel 82,69% e nel 77,35% dei pazienti con OS e ODA rispettivamente. Il passaggio della
forma attiva a quella inattiva é stato evidenziato al 10° giorno nel 71,15% e 64,15% dei pazienti trattati rispettivamente con OS e ODA.
Dal momento che non é stata dimostrata nessuna differenza nel beneficio clinico e microbiologico, la combinazione di antibiotici topici e
steroidi risulta sconsigliata nella terapia del OMCP.

PAROLE CHIAVE: Agenti antimicrobici * Ofloxacina * Ofloxacina + desametasone * Otite media cronica purulenta
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Introduction

Chronic suppurative otitis media (CSOM) is one of the
leading causes of acquired and preventable hearing loss.
It is estimated to affect 65 to 330 million people world-
wide mainly involving South East Asia, Western Pacific,
Africa and ethnic minorities. Of these, 60% have signifi-
cant hearing loss '. CSOM is associated with mucoid or
mucopurulent discharge that impairs healing of tympanic
membrane perforation. Surgery is necessary for the defin-
itive management of CSOM, and is also needed to convert
wet ear into dry ear for good surgical outcomes % In addi-
tion, otorrhoea may become a complication of many sur-
gical procedures such as tympanoplasty, myringoplasty
and mastoidectomy *. For these reasons, many ototopical
antimicrobial with or without steroids are widely used for
the treatment of otorrhoea in patients with CSOM “. An-
timicrobial and steroid combinations are also commonly
used for the treatment of otorrhoea. It has been claimed
that it reduces oedema of middle ear mucosa which pre-
vents microbial colonisation within the middle ear and re-
duces the allergic sensitivity of the antibiotic component
in ear drops °. There are a few studies to claim the advan-
tage of adding steroids in CSOM ¢. The disadvantage of
adding the steroid is that it increases fungal overgrowth
in some steroid treated ears due to reduction in local tis-
sue resistance °. Thus, the role of steroids in the treatment
of CSOM has always remained controversial. There is
paucity of literature about the efficacy of a antimicrobial-
steroid combination in CSOM. Hence, we designed the
present study to compare the efficacy and safety of ofloxa-
cin otic drops (0.3% w/v) with ofloxacin - dexamethasone
otic drops (0.3% w/v & 0.1%w/v) for improved clinical
status and bacteriological cure in CSOM patients.

Methods

Ethical approval was obtained from the Institutional Re-
view Board, Government Medical College, Bhavnagar,
Gujarat, India. Patients were thoroughly informed about
the nature of the study and written informed consent
was obtained prior to enrolment of subjects. This was a
randomised, double blind, active control, parallel group,
comparative study.

Subjects

Patients > 18 years of age including both genders, having
ear discharge with tympanic membrane perforation and
willing to give written informed consent were screened in
the outpatient department of otorhinolaryngology. Patients
with a history of sensitivity to any of the trial drugs, tubercu-
losis, diabetes mellitus, immunosuppressive disease, fungal
or viral diseases, any clinically significant systemic diseas-
es, chronic nasal obstruction, persistent rhinorrhoea, chole-
steatoma, active atticoantral disease and pregnant or lactat-
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ing women were excluded from the study. Patients with ear
surgery in the preceding 12 months, congenital ear or hear-
ing problems, middle ear obstruction (e.g., polyp) were also
excluded. Patients who had taken systemic steroids, high
dose of topical steroids and /or antibiotics in the previous
one week and had temperature > 38°C were also excluded.

Study design

Investigators were responsible for subject enrollment. Sub-
jects were randomised by Rando software at a 1:1 ratio to
receive either ofloxacin or ofloxacin + dexamethasone ear
drops for 10 days. Containers of ofloxacin and ofloxacin
+ dexamethasone combination ear drops were identical in
appearance. The label was covered and coded according to
the randomisation sequence by a third person who was not
involved in the study. Neither the participants nor the inves-
tigators knew the sequence. At the time of screening, a pus
sample from the ear was collected from the middle ear in
a sterile container for culture and sensitivity report. Those
patients whose pus culture and sensitivity report showed
sensitivity to ofloxacin were randomised and assigned to
one of the two treatment groups. Group A patients received
ofloxacin 0.3% w/v ear drops (12 drops twice a day);
whereas, Group B patients received ofloxacin (0.3% w/v) +
dexamethasone (0.1% w/v) combination (12 drops twice a
day); for 10 days. The pus sample was again collected after
5 days of completion of treatment (on day 15%). After clean-
ing the ear discharge, the patient was instructed to instill
five drops in the affected ear in a supine position with that
ear facing the ceiling. The same position was maintained
for 10 min, tragus was massaged repeatedly and whole pro-
cedure was repeated twice daily. Patients were assessed on
day O (prior to treatment), day 5, day 10 and day 15.

Outcomes

The primary endpoint was clinical cure rate and second-
ary endpoints were subjective assessment of otorrhoea,
change in size of perforation, isolated organisms, bacte-
riological improvement and safety analysis. Clinical cure
was defined as conversion of wet ear into dry ear. Accord-
ing to grades of otorrhoea by otoscopic examination, pa-
tients were categorised into severe (the discharge totally
obscuring any view of the tympanic membrane), moderate
(partial obscuring tympanic membrane), mild (weeping
ear with little to no obscuring of the tympanic membrane
or middle-ear cavity) and no symptom categories on day
5, day 10 and day 15 3. Subjective assessment was catego-
rised into active, mucoid and inactive ears by the inves-
tigator 7. Presence of purulent discharge was considered
as an active discharge, the presence of mucopurulent and
mucous discharge was considered as mucoid and absence
of ear discharge was considered as an inactive ear. The
different sizes of perforation were estimated and divided
into categories of small (0-25%), medium (25-75%) and
large (75-100%) according to its proportion to intact tym-
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panic membrane. Adverse drug reactions were recorded at
every follow-up visit and compared between groups.

Statistical analysis

Data were expressed in proportions. Sample size calcula-
tions by nMaster software indicated that 100 participants
would be needed to achieve 80% power with an alpha level
of 0.05 (two tailed), if the minimal expected difference in
clinical cure rate is 20% and the anticipated clinical cure
rate in ofloxacin group is 70%. Fisher’s exact test was ap-
plied for comparison of all qualitative data. All subjects
who had one follow-up visit after giving study medication
were included in the efficacy analysis (intention-to-treat).
All subjects who instilled ear drops at least once were in-
cluded in the safety analysis. A P < 0.05 was considered
statistically significant. All statistical calculations were per-
formed using GraphPad InState 3 (version 3.06) software.

Results

There were 55 subjects in each study arm (Fig. 1). Among
these, 52 in the ofloxacin group and 53 in the ofloxa-
cin + dexamethasone group were analysed in the intention-
to-treat analysis. Table I shows baseline data and demograph-
ic characteristics of subjects in both groups. The prevalence

of medium perforation was high (51/105 =48.57%). 84.61%
subjects in the ofloxacin group and 86.79% subjects in the
ofloxacin + dexamethasone group were clinically cured.
Subjective assessment shows the distribution of patients with
active, mucoid and inactive disease (Table II).

Subjective assessment of active discharge did not show
any significant difference in both the groups when com-
pared at day 0, 5, 10 and 15 (Fig. 2).

Shift of middle ear discharge from active to inactive was
seen in 71.15% and 64.15% patients within the 10" day
in the ofloxacin and ofloxacin + dexamethasone groups,
respectively. The majority of patients were improved by
day 10. A small number of patients continued to improve
at day 15. The disease remained active in only 15 patients
in the ofloxacin group and 20 patients in the ofloxacin +
dexamethasone group at the end of the 15" day (p = 0.41,
Fisher’s exact test). No any serious adverse events were
reported during the study and other adverse events were
described in Table IV.

Bacteriological evaluation

Pseudomonas aeruginosa was found to be the most com-
mon organism associated with CSOM (40.95%) followed
by Staphylococcus aureus (24.76%). Bacteriological
improvement was seen in 82.69% and 77.35% of cases

Subjects screened (n = 170)

Inclusion/exclusion criteria not
matched (n=48)

Eligible subjects (n = 122)

Did not gave consent (n=2)

Did not report after pus was collected for culture
and sensitivity test (n=4)

Organism not sensitive to ofloxacin (n= 6)

v

Randomized subjects (n= 110)

l

A

Ofloxacin treated subjects (n=55)

Ofloxacin + Dexamethasone combination treated
subjects (n = 55)

Lost to follow up (n=3)

Lost to follow up (n=2)

Intention to treat analysis (n=52) Intention to treat analysis (n=53)

Fig. 1. CONSORT statement.
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Table I. Baseline demographic characteristics of patients in both groups.

Ofloxacin (n =55) Ofloxacin + Dexamethasone (n = 55) P value
Gender
Male 24 (43.6%) 26 (47.2%) 0.5
Female 31 (56.3%) 29 (52.7%)
Side of ear
Right 33 (60%) 27 (49%) 0.11
Left 22 (40%) 28 (50.9%)
Size of tympanic membrane perforation
Small 04 (7.2%) 09 (16.3%) 0.63
Medium 32 (58.1%) 28 (50.9%) '
Large 19 (34.5%) 18 (32.7%)
Otorrhoea
Severe 18 (32.8%) 18 (32.8%) 0.99
Moderate 26 (47.2%) 26 (47.2%) '
Mild 11 (20%) 11 (20%)
Status of middle ear
Active 44 (80%) 40 (72.7%) 0.82
Mucoid 11 (20%) 15 (27.2%)
Data were expressed in absolute numbers. Groups were compared by Fisher's exact test.
Table Il. Cure rate of patients.
Ofloxacin Ofloxacin p value
(n=52) +
Dexamethasone
(n=53)
Cured at day 5 Grade 3to 0 =1 Grade 3t0 0 =3 0.61
Grade2t00 =7 Grade2t00=5 0.55
Grade 1t00=10 Grade 1t00=38 0.61
Cured at day 10 Grade 3t00=5 Grade 3t0 0 =3 0.48
Grade2t0 0 =10 Grade2to 0=14 0.48
Grade 1t00 =1 Grade 1t00=2 0.49
Cured at day 15 Grade 3t00=5 Grade 3t00=9 0.39
Grade2t00=5 Grade2t00=2 0.16
Grade1t00=0 Grade 1t100=0 1.0

Data are expressed in absolute numbers. Groups were compared by Fisher’s exact test.

treated with ofloxacin and ofloxacin + dexamethasone,
respectively. The organisms associated with CSOM are
listed in Table III. The rate of bacterial eradication was
higher in the ofloxacin group.

Discussion

CSOM is most commonly a pseudomonal / staphylo-
coccal disease ®° which implicates the use of antipseu-

Table Ill. Bacteria isolated and bacteriological cure rate.
Organism

Number of patients (%)
Ofloxacin (n = 52)

domonal drugs. Thus, fluroquinolones are the best choice
for topical use '*!2. Yuen et al. have shown that only 26%
patients had dry ears with amoxicillin + clavulanic ac-
id, whereas 76% of patients had dry ears using topical
ofloxacin . Our study also showed similar rates of im-
provement: 84.61% in the ofloxacin arm and 86.79% in
the ofloxacin + dexamethasone arm. Esposito et al. com-
pared oral ciprofloxacin with topical ciprofloxacin and
found that 40% and 85% patients had cure of otorrhea,

Number of patients (%)
Ofloxacin + Dexamethasone (n = 53)

Pseudomonas 15/17 (88.2%) 23/26 (88.4%)
Staphylococcus aureus 16/18 (88.8%) 6/8 (75%)
Coagulase —ve Staphylococcus aureus 5/6 (83.3%) 2/4 (50%)
Proteus 1/2 (50%) 1/2 (50%)
Klebsiella 4/6 (66.6%) 7/10 (70%)
E. coli 2/3 (66.6%) 2/3 (66.6%)

Numerator indicates the number of patients with bacteriological cure. The denominator indicates total number of patients showing total number with that organism.

42




Efficacy and safety of ofloxacin and its combination with dexamethasone in chronic suppurative otitis media

50 -

35 -
30
—+—floxacn

15 - —=—0Ofloxacn+Dexam
10 - ethasone

Number of subjects
&

Day0 Day5 Dayl0 Dayl5
Follow up visits

Fig. 2. Comparison of subjective assessment of active discharge. Subjec-
tive assessment of active discharge at day O compared with day 5, day 10
and day 15 in both groups.

respectively, which favours the use of eardrops '*. Another
study also showed the superiority of topical ciprofloxacin
over intramuscular gentamicin . Accordingly, we used
ototopical medications instead of oral medications. The
susceptibility of microorganisms to ofloxacin and amino-
glycosides are similar except that ofloxacin has a higher
efficacy for staphylococcal and pseudomonal infections.
Hence, we selected ofloxacin instead of other antimicrobi-
als ', The role of anaerobes in CSOM has recently gained
widespread attention. The isolation rate of anaerobes in
CSOM varies from no anaerobes '”'® to 50% of isolated
anaerobes 2, The reason for not finding anaerobes may
be due to inclusion of only those cases whose microorgan-
ism was sensitive to ofloxacin.

There is no standardisation regarding the duration and type
of eardrops in patients with CSOM. Indudharan et al. re-
ported 82.5% and 75% of bacteriological improvement
with gentamicin or gentamicin-steroid ear drops when
used for 3 weeks. Our study had a similar bacteriologi-
cal cure rate when topical ofloxacin with or without ster-
oid was used for 10 days, which may be because of the
higher efficacy of ofloxacin. Overall clinical improvement
was 84.61% & 86.79%, and bacteriological improvement
was 82.69% and 77.35%, respectively, with ofloxacin and
ofloxacin-dexamethasone at 10 days. This confirms that 10
days of therapy demonstrates significant clinical cure and
less bacteriological cure because of persistent of infection
in CSOM. There was also no statistically significant differ-
ence in clinical or bacteriological improvement if ofloxacin

Table IV. Adverse events in both groups.

or ofloxacin + dexamethasone was used. The size of tym-
panic membrane perforation was not reduced, which may
be due to healing of tissue and may take a longer time, but
inthis study there was a shorter duration of follow-up.

The most commonly isolated organisms in our study were
gram-negative organisms, which were about twice as fre-
quent as the gram positive agents isolated from middle ear
discharge. The pattern of bacterial isolates showed that
Pseudomonas aeruginosa was the most common organ-
ism found in middle ear discharge, which is similar to
the findings of other studies 2. We also compared the
antimicrobial response to ofloxacin alone and ofloxacin
+ dexamethasone by assessing the bacteriological cure
at the end of visit. Because both medications contained
the same antibiotic, the difference in bacteriological cure
rates was not expected.

Crowther and Simpson demonstrated improvement in ear
discharge in 29% of patients when betamethasone ear
drops were used, while 80% improvement in ear discharge
in of patients when gentamicin-hydrocortisone was used.
Using only a topical steroid preparation is not better than
placebo ?*. Spandow demonstrated the possibility of oto-
toxicity by glucocorticoids related to an impaired auditory
brainstem response threshold in the high frequency range
in an animal model . However, our study indicates no ad-
vantage of using an ofloxacin — steroid combination. This
could be due to inhibition of its entry into cochlear hair
cells in CSOM patients. Clinical as well as bacteriological
improvement also showed similar results whether ofloxacin
alone or ofloxacin + dexamethasone combination was used.
It shows that the addition of steroids does not have any ad-
vantage over ofloxacin ear drops alone. On the contrary, it
may allow fungal colonisation in the external ear canal °.
Lastly, some of the limitations of the study warrant con-
sideration. Firstly, since the duration of follow-up was rel-
atively short, recurrence of otorrhoea and healing of per-
foration was not evaluated. In addition, as patients were
assessed on days 5, 10 and 15, the exact day when ear
discharge stopped is not known. In this regard, patients
should keep a symptom diary so that a more precise time
can be obtained for resolution of ear discharge.

Conclusions

Our data suggest that Pseudomonas aeruginosa is the most
common organism causing CSOM. Because clinical im-

Adverse events Ofloxacin Ofloxacin + Dexamethasone
(n=52) (n=53)

Headache 3

Vertigo 2

Local itchiness 1

Other )

Total 9.61% 11.32%
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provement of patients with topical ofloxacin eardrops was
good in our study, we recommend its use for a period of
10 days, even if the ear becomes dry, to improve bacterio-
logical cure. There is no added advantage of using a topi-
cal ofloxacin + dexamethasone combination over ofloxacin
alone in terms of clinical and bacteriological cure.

Acknowledgements

The authors are very thankful to FDC Pvt. Ltd. Mumbai
for the providing ear drops of ofloxacin and ofloxacin +
dexamethasone used in the study.

References

' Acuin J. Chronic suppurative otitis media: Burden of illness

and management options. Geneve: World Health Organiza-
tion (WHO) 2006.

2 Tong MC, Woo JK, van Hasselt CA. A double-blind com-
parative study of ofloxacin otic drops versus neomycin-
polymyxin B-hydrocortisone otic drops in the medical treat-

ment of chronic suppurative otitis media. J Laryngol Otol
1996;110:309-14.

3 Gydé MC. A double-blind comparative study of trimetho-
prim-polymyxin B versus trimethoprim-sulfacetamide-poly-
myxin B otic solutions in the treatment of otorrhea. J Laryn-
gol Otol 1981;95:251-9.

De Louvois J, Gortvai P, Hurley R. Bacteriology of abscesses
of central nervous system: a multicentric prospective study.
Br Med J 1977;2:981-4.

Ramunnikutty I, Kamaru Ambu V, Suraparaju Sivachandra
R. Role of glucocorticoids in ototopical antibiotic—steroid
preparations in the treatment of chronic suppurative otitis
media. Arch Med Res 2005;36:154-8.

Miré N. Controlled multicenter study on chronic suppura-
tive otitis media treated with topical applications of cipro-
Sfloxacin 0.2% solution in single-dose containers or combina-
tion of polymyxin B, neomycin, and hydrocortisonesuspen-
sion. Otolaryngol Head Neck Surg 2000;123:617-23.

7 Browning GG, Picozzi GL, Calder IT, et al. Controlled trial
of medical treatment of active chronic otitis media. Br Med J
(Clin Res Ed) 1983;287:1024.

8 Fliss DM, Dagan R, Meidan N, et al. Aerobic bacteriology
of chronic suppurative otitis media without cholesteatoma in
children. Ann Otol Rhinol Laryngol 1992;101:866-9.

Papastavros T, Giamarellou H, Varlejides S. Role of aerobic
and anaerobic microorganism in chronic suppurative otitis
media. Laryngoscope 1986;96:438-42.

10

20

21

22

23

24

25

Browning GG, Gatehouse S, Calder IT. Medical manage-
ment of active chronic otitis media: a controlled study. J Lar-
yngol Otol 1988;102:491-5.

Kasemsuwan L, Clongsuesuek P. A double blind, prospective
trial of topical ciprofloxacin versus normal saline solution in
the treatment of otorrhoea. Clin Otolaryngol 1997;22:44-6.

Indudharan R, Haq JA, Aiyar S. Antibiotics in chronic suppu-
rative otitis media—a bacteriologic study. Ann Otol Rhinol
Laryngol 1999;108:440-5.

Yuen PW, Lau SK, Chau PY, et al. Ofloxacin eardrop treat-
ment for active chronic suppurative otitis media. Prospective
randomized study. Am J Otol 1994;15:670-73.

Esposito S, D’Errico G, Montanaro C. Topical and oral treat-
ment of chronic otitis media with ciprofloxacin. A preliminary
study. Arch Otolaryngol Head Neck Surg 1990;116:557-9.

Esposito S, Noviello S, D’Errico G, et al. Topical ciproflox-
acin vs intramuscular gentamicin for chronic otitis media.
Arch Otolaryngol Head Neck Surg 1992;118:842-4.

Ikeda K, Takasaka T. In vitro activity of ototopical drops
against middle ear pathogens. Am J Otol 1993;14:170-1.

Cooke ETM, Raghuvaran G. Clindamycin in conjuction
with surgery of the chronic suppurative ear. Br J Clin Pract
1974;28:57-9.

Deka RC, Kacker SK. Chronic otitis media: a clini-
cal and bacteriological study. Eye Ear Nose Throat Man
1975;54:198-201.

Brook 1. Chronic otitis media in children: microbiological
studies. Am J Dis Child 1980;134:564-6.

Erkan M, Aslan T, Sevuk E, et al. Bacteriology of chron-
ic suppurative otitis media. Ann Otol Rhinol Laryngol
1994;103:771-4.

Brook I, Frazier E. Microbial dynamics of persistent purulent
otitis media in children. ] Pediatrics 1996;128:237-40.

Ologe FE, Nwawolo CC. Prevalence of chronic suppurative
otitis media (CSOM) among school children in a rural com-
munity in Nigeria. Nig Postgrad Med J 2002;9:63-6.

Bluestone CD. Pathogenesis and epidemiology of chronic
otitis media. WHO/CIBA foundation workshop, report on
prevention of hearing impairment for chronic otitis media
held at CIBA foundation, London 1996;pp. 14-17.

Crowther JA, Simpson D. Medical treatment of chronic otitis
media: Steroid or antibiotic with steroid eardrops? Clin Oto-
laryngol Allied Sci 1991;16:142-4.

Spandow O. Are glucocorticoids in ear drops ototoxic? Ada
Oto-Laryngologica 1992;493(suppl):89-91.

Received: August 8, 2013 - Accepted: December 9, 2013

Address for correspondence: Chandrabhanu B. Tripathi, De-
partment of Pharmacology, Government Medical College, Bhavna-
gar-364001, Gujarat, India, CM 31/13, Shantinagar 2, Kaliyabid,
Bhavnagar 364001, Gujarat, India. Tel. +91 9825951678. Fax +91
2782422011. E-mail: cbrtripathi@yahoo.co.in

44




ACTA OTORHINOLARYNGOLOGICA ITALICA 2015;35:45-48

CLINICAL TECHNIQUES AND TECHNOLOGY

Utility of Glidescope® videolaryngoscopy in surgical
procedures involving the larynx

Utilita del videolaringoscopio Glidescope® nelle procedure chirurgiche
sulla laringe

E. BRUNO', M. DAURP?, S. MAURAMATI", A. VIZIANO', A. MICARELLI", F. OTTAVIANI', M. ALESSANDRINI

"Department of Otorhinolaryngology, University of “Tor Vergata”, Rome, ltaly; 2 Department of Anaesthesiology,
Emergency and Intensive Care Medicine, University of “Tor Vergata”, Rome, Italy

SUMMARY

GlideScope® is a recently developed videolaryngoscope that helps to achieve a good view of the laryngeal inlet and the vocal cords. Vide-
olaryngoscopy has been proven effective in patients with unusual anatomical or pathological features, suggesting the possibility of a diffi-
cult endotracheal intubation. This device may also be useful for otorhinolaryngologists by facilitating access to the larynx and tongue base,
especially in selected cases, where good visualisation of disease-altered structures is vital. According to the current literature, GlideScope®
has been used for surgical procedures involving the tongue base, such as biopsies, foreign body removal and radiofrequency treatment of
obstructive sleep apnoea. We believe that the use of this kind of videolaryngoscopy might be also indicated for laryngeal surgery as a valid
alternative to the placement of a direct laryngoscope. This technique, especially in those cases with anatomical issues or important comor-
bidities, may be preferred to ambulatorial flexible or rigid laryngoscopy, and in planning surgical procedures in “difficult” patients due
to the operating room setting comprising constant anaesthesiological support. In our experience, we performed five procedures involving
the larynx with the GlideScope® in patients presenting unusual clinical characteristics that potentially compromised surgical outcome. No
complications related to videolaryngoscopy were found. We recommend the use of GlideScope® for small surgical procedures involving
the larynx in selected patients.

KEY WORDS: Videolaryngoscopy * Laryngeal Surgery * Difficult Intubation

RIASSUNTO

1l GlideScope® é un videolaringoscopio di recente sviluppo, che permette di visualizzare in maniera ottimale I’aditus ad laryngem ed il
piano glottico. La videolaringoscopia con I’ausilio del GlideScope® ¢ indicata in pazienti con caratteristiche anatomiche delle vie aereo-
digestive superiori (VADS) o con patologie che possano far prevedere una intubazione difficile. Questo strumento puo essere di grande
aiuto anche per lo specialista otorinolaringoiatra, in quanto I’accesso alla laringe ed alla base della lingua ¢ facilitato, soprattutto in casi
selezionati, nei quali una buona visualizzazione delle strutture interessate da patologia é di vitale importanza. In letteratura il GlideScope®
¢ stato utilizzato per procedure chirurgiche sulla base linguale, come biopsie, rimozione di corpi estranei e trattamento con radiofrequenze
delle apnee ostruttive del sonno. Crediamo che la videolaringoscopia possa essere indicata anche per la chirurgia della laringe, come va-
lida alternativa all’utilizzo del laringoscopio convenzionale. Questa tecnica, soprattutto in caso di comorbidita importanti o di alterazioni
anatomiche, é da preferire alla fibrolaringoscopia ambulatoriale, in quanto si esegue in ambiente operatorio e con supporto anestesiologi-
co. La nostra esperienza consta di cinque casi di chirurgia laringea con ['utilizzo del GlideScope®, in pazienti con caratteristiche cliniche
potenzialmente pregiudicanti il successo chirurgico. Non sono state riscontrate complicanze dovute all’utilizzo del videolaringoscopio.
Raccomandiamo pertanto Iutilizzo del GlideScope® per procedure di piccola chirurgia laringea, in pazienti selezionati.

PAROLE CHIAVE: Videolaringoscopia * Chirurgia laringea * Intubazione difficile
Acta Otorhinolaryngol Ital 2015;35:45-48

Introduction

GlideScope® (Verathon Medical, Bothell, WA, USA) is
a recently developed videolaryngoscope, which allows

used even in preterm/small children; 3) the possibility to
record the video images makes it suitable for academic
purposes; and 4) the anti-fog system prevents poor Vvis-

easier airway management in difficult conditions, such
as neonatal intubation, morbidly obese patients or a re-
stricted view of the laryngeal inlet. This device can be
useful for several clinical situations due to its particu-
lar features: 1) multiple sizes are available; 2) it can be

ualisation due to secretions and the device can be op-
erational in seconds, when needed (Fig. 1). While vide-
olaryngoscopy has been proven effective in achieving a
better view of the glottis, the success rate of intubation
seems to be essentially the same as conventional direct
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laryngoscopy (DL): for this reason, at present Glide-
Scope® is recommended with strong evidence only as
a rescue choice after a failed intubation attempt using
DL '. Nonetheless, GlideScope® can be helpful not only
for the anaesthesiologist, but also for other scenarios of
upper airway management. For example, a perfect view
of the vocal cords is vital in laryngeal surgery, and it is
frequent for the ENT specialist to experience technical is-
sues due to the misplacement of the laryngoscope, due to
particular anatomical or pathological features (i.e. trau-
matic injuries, cervical spine immobilisation, etc.). The
use of the GlideScope® can help in managing these issues
and facilitate the execution of several procedures in ad-
dition to simple endotracheal tube placement. According
to the current scientific literature, GlideScope® has been
used for examination and biopsies of the tongue base,
removal of foreign bodies, and radiofrequency treatment
of obstructive sleep apnoea 2. The aim of this study was
to explore selected laryngeal and hypopharyngeal pro-
cedures as other conditions in which GlideScope® may
help achieving an optimal view, thus providing greater
ease for surgeons. We believe that the GlideScope®, for
certain surgical procedures, may be preferred to surgi-
cal procedures performed with fiberoptic laryngoscopy
in those patients regarded as ‘complex’ for anatomi-
cal issues or relevant comorbidities. The procedure is

Fig. 1. The GlideScope videolaryngoscope.

46

executed in an operating theatre, which may be im-
portant in case of complications: furthermore, using
GlideScope®, intubation is not generally required, thus
making the procedure faster and less invasive for the
patient. In the recent medical literature, no data were
found about GlideScope®-guided surgical procedures
involving the larynx. In our department, we performed
laryngeal surgery with the use of GlideScope® on five
patients.

Clinical technique

Case 1

An 84-year-old man came to our observation with a long
history of dysphonia. Fibre optic laryngoscopy revealed
a 5 mm mass involving the middle third of the left vocal
cord. The patient was scheduled for a surgical biopsy but,
due to severe cardiovascular and respiratory comorbidi-
ties, general anaesthesia was not possible. Under Glide-
Scope® view, the procedure was rapidly executed in an
operating theatre setting (Fig. 2), under mild sedation, and
the patient did not need further hospitalisation. Bleeding
was minimal and no respiratory problems occurred.

Case 2

A 21-year-old woman with Down syndrome was admitted
to our department with increasing dysphonia. Indirect la-
ryngoscopy was impossible due to the characteristic mac-
roglossy, while with fibre optic laryngoscopy visualisation
of the vocal cords was partial (Cormack-Lehane grade II)
and spoiled by vivid reflexes. A large cyst involving the
anterior third of the right vocal cord was visualised, and
surgery was scheduled. Intubation proved hard to achieve,
so GlideScope® videolaryngoscopy was used. With the
device still in, we proceeded with the removal of the cyst,
thus sparing all the time and the difficulties associated
with direct laryngoscope positioning. The procedure was
brief and with no immediate complication. The patient
was hospitalised and went home the following day.

Fig. 2. The GlideScope device helped in achieving correct visualisation of a
laryngeal mass, under mild sedation, without needing to place a direct laryn-
goscope (this picture refers to case 1).
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Case 3

A 44-year-old man with pathological obesity (BMI = 38)
underwent fibre optic laryngoscopy in our department for
complaints of dysphagia. A medial epiglottic cyst meas-
uring about 1 cm was found. Microlaryngoscopy surgery
was programmed, but DL with the Macintosh blade was
especially difficult to perform due to the patient’s physical
structure. The GlideScope® was used and a good view of
the aditus ad laryngem was obtained. The cyst was suc-
cessfully removed in a short period of time.

Case 4

A 28-year-old woman came to our observation with a his-
tory of dysphonia. Indirect and fibre optic laryngoscopy
showed the presence, in the middle third of the right vocal
cord, of two small, exophytic lesions, compatible with a
diagnosis of laryngeal papillomatosis. Due to the possibil-
ity of respiratory obstruction, the patient was scheduled
for surgical removal of the lesions. The patient presented
severe prognathism and a very short interincisive distance
(1.9 cm), and thus the intubation procedure required sev-
eral attempts, and was achieved with the use of the Gli-
deScope®. We decided to maintain the inserted device
and an excisional biopsy of both lesions was performed.
The procedure ended with consistent time savings. His-
tology confirmed clinical diagnosis, and the patient was
discharged without hospitalisation.

Case 5

A T4-year-old man with a long history of smoking and
increasing dysphonia came to our observation. Fibre optic
laryngoscopy revealed a bulky, 2 cm mass in the left py-
riform sinus which imposed surgical biopsy. The patient
suffered from a severe form of congestive heart failure and
preoperative risk was assessed as high (ASA class 4). We
decided to perform a biopsy under mild sedation with the
use of GlideScope® videolaryngoscopy. The procedure
was brief and without complications. Histology revealed
a squamous cell carcinoma, for which radiotherapy treat-
ment was programmed.

Discussion

The GlideScope® videolaryngoscopy device is frequently
helpful in airway management, especially in achieving a
better view of the glottis in difficult intubations. It is cur-
rently used as a primary or a rescue device for several
kinds of patients, from paediatric cases to those with cer-
vical spine immobilisation. Moreover, the numerous fea-
tures in common with direct laryngoscopes make it easy
to use without any special training °. Furthermore, the
chance of registering the procedure with good video qual-
ity should be regarded as useful for both academic teach-
ing in university hospitals and forensic issues (Fig. 3).
Few complications related to the use of GlideScope® have

Fig. 3. Videolaryngoscopy offers the possibility to record the procedure on
the monitor, which can be of great interest for both academic and medico-
legal purposes.

been described, the majority of which concern difficulties
in placing the endo-tracheal tube for ventilation, due to
the presence of potential blind spots. However, less inten-
sity is needed to expose the glottis in comparison to direct
laryngoscopy, and the GlideScope® is considered safe “.
We encountered no particular anatomical difficulty while
performing these procedures, and we always obtained a
good view of the anatomical district. Surgery using the
GlideScope® can be performed with one hand, while the
other hand holds the instrument, or with both hands, with
a second operator holding the device: both operators can
see the images on the screen, which can be useful in an
academic setting for teaching purposes. No evidence of
the use of a GlideScope® in laryngeal surgery seems to
have been published in the medical literature: this may
be due to the relatively recent introduction of this device,
which may not yet be available in all institutions. In our
experience, GlideScope® videolaryngoscopy has con-
siderably shortened the duration of surgical procedures
because the operation can start immediately, without the
time needed for intubation. Moreover, while performing
a biopsy, GlideScope® allows a better view and no need
for general anaesthesia, with the possibility of easier ac-
cess to some delicate regions like the piriform sinuses and
better patient compliance. We performed upper aero-di-
gestive tract surgery (excisional biopsies) on five patients,
all of whom were difficult to intubate for either anatomi-
cal or pathological reasons. We managed to achieve an
optimal view of the glottis (Cormack and Lehane grade
I) in all procedures we performed. For all procedures, we
used the instrumentation commonly needed for microla-
ryngoscopy with the addition of some instruments from
our endoscopic sinus surgery set (due to the fact that their
curvature is more suitable). Thus, we think that it would
be helpful to have a new set of instruments specifically de-
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signed for GlideScope®-guided surgery, and have started
the designing process. The outcome was generally satis-
fying; no particular complication related to use of the Gli-
deScope® was encountered. We believe that GlideScope®
videolaryngoscopy should be considered for lesions suit-
able for biopsy, diagnosed with traditional fibre optic en-
doscopy, for which surgery in direct microlaryngoscopy
or in fiberoptic laryngoscopy is not optimal due to the pa-
tients” conditions. GlideScope® allows a complete acqui-
sition of clinical data, with a reduced risk in these types
of patients. Nevertheless, we believe that direct suspen-
sion microlaryngoscopy should remain the gold standard
for the treatment of laryngeal lesions; GlideScope® can
be considered as an alternative to local ambulatory sur-
gical procedures, once a biopsy is necessary, to perform
surgery in presence of unfavourable anatomy or high risk
associated with endotracheal intubation.

Conclusions

GlideScope® videolaryngoscopy offers several opportuni-
ties in many fields other than airway management for dif-
ficult intubations. A good exposure of upper aero-digestive
tract, the possibility to register images and the short learn-
ing curve make it an interesting device to use in academic
settings. Recently, tongue base surgery and foreign body
removal were attempted under GlideScope® view, and
seemed to show positive results. We believe that the advan-
tages this technology may bring in upper airway surgery are
numerous; for this reason, we tested a new potential use of
GlideScope®, by performing laryngeal surgery in selected
cases. The results were good, with no additional complica-
tion and a consistent time savings. Moreover, thanks to the
possibility of achieving an optimal view of the laryngeal
inlet, we could perform a relatively easy procedure even in
patients with complicated anatomical features. We believe
that this technique should be preferred over ambulatorial
procedures, due to the easier handling of unforeseen com-
plications such as bleeding or respiratory problems needing

Fig. 4. GlideScope-guided procedures are executed in an operating theatre
setting, with the help of an anaesthesiologist. We believe this makes this
technique preferable over ambulatorial fibre optic laryngoscopy, especially in
patients with relevant comorbid conditions.

intubation (Fig. 4). We suggest limited use of GlideScope®
videolaryngoscopy for selected patients who must undergo
a surgical procedure for diagnostic and/or therapeutical
reasons and present a high risk of intubation or adverse
anatomical features.
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Intracapsular microenucleation technique
In a case of intraparotid facial nerve schwannoma.
Technical notes for a conservative approach

Enucleazione mediante tecnica di svuotamento intracapsulare al microscopio
in un caso di neurinoma del VIl nervo facciale intraparotideo.
Note tecniche per un approccio conservativo

M. RIGANTE, L. PETRELLI, E. DE CORSO, G. PALUDETTI

Department of Head and Neck Surgery, Institute of Otorhinolaryngology; Catholic University of Medicine and Surgery,
Rome, ltaly

SUMMARY

‘We report a rare case of a large intraparotid facial nerve schwannoma (IFNS) in a 51-year-old female who presented with a painless, slow
growing left parotid mass without peripheral facial nerve palsy, with non-specific findings at preoperative diagnostic work-up, that was
treated with conservative surgery. Management of IFNS is very challenging because the diagnosis is often made intra-operatively, and in
most cases resection may lead to severe facial nerve paralysis, with important aesthetic sequelae. Our experience suggests a new surgical
option, namely intra-capsular enucleation using a microscope, currently used for schwannomas arising from a major peripheral nerve,
which should be a safe and reliable treatment for IFNS. This surgical technique is the first experience of intracapsular microenucleation of
facial nerve schwannoma described in the literature and allows preservation of the nerve without resection and reconstruction.

KEY WORDS: Parotid tumour surgery * Intraparotid facial nerve schwannoma ¢ Facial nerve palsy * Microenucleation in peripheral nerve

RIASSUNTO

Descriviamo un raro caso di un neurinoma intraparotideo del nervo facciale in una donna di 51 anni giunta alla nostra osservazione per una
voluminosa neoformazione parotidea sinistra, non dolente, senza deficit periferico del nervo facciale. L’agoaspirato e la RM della regione
parotidea, eseguiti prima dell’intervento chirurgico, non si sono dimostrati diagnostici, pertanto poiché I’esame istologico estemporaneo
rilevava cellule fusiformi compatibili con neurinoma la paziente ¢ stata sottoposta a trattamento conservativo. La gestione degli schwannomi
intraparotidei ¢ molto difficile perché la diagnosi viene spesso fatta intraoperatoriamente e nella maggior parte dei casi, I’asportazione puo
procurare lesione del nervo facciale, con importanti conseguenze estetiche. La nostra esperienza suggerisce una nuova opzione chirurgi-
ca: utilizzo di microdissezione ed enucleazione con preservazione dell’epinevrio, eseguita con microscopio, attualmente utilizzata per gli
schwannomi dei grandi nervi periferici. Questa tecnica potrebbe rivelarsi utile ed applicabile anche ai neurinomi intraparotidei del nervo
facciale. Tale opzione chirurgica é la prima esperienza di microenucleazione intracapsulare che consente di preservare il nervo facciale senza
resezione e ricostruzione descritta in letteratura.

PAROLE CHIAVE: Chirurgia dei tumori parotidei ® Neurinoma intraparotideo * Paralisi del nervo facciale * Microenucleazione nei nervi periferici

Acta Otorhinolaryngol Ital 2015;35:49-52

ity of cases, these tumours present as an asymptomatic
intraparotid mass, mobile to the skin and lower layers.
However, signs of facial paralysis have been reported as
the initial presenting symptom in a small number of cases,
mainly when the tumour is located close to the stylomas-

Introduction

Facial nerve schwannoma (FNS) is a benign tumour aris-
ing from Schwann cells of the facial nerve sheath. In-
traparotid FNS is very rare and comprises 0.2-1.5% of
all parotid tumours !. From an histological point of view,

schwannomas usually grow eccentrically from the nerve
sheath and do not contain nerve fibres intramurally. The
clinical symptoms of a schwannoma of the facial nerve
vary depending on the location. Within the parotid gland,
schwannomas may reach significant size without causing
any symptoms other than parotid swelling. In the major-

toid foramen 3. Preoperative fine-needle aspiration cytolo-
gy (FNAC) is very often not diagnostic, and in some cases
can give an incorrect diagnosis®.

MRI diagnosis of intraparotid facial nerve schwannoma
(IFNS) remains difficult. MRI characterises such hetero-
geneous lesions with isointensity in T1-weighted images
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and hyperintensity in T2-weighted images, which are not
specific for schwannoma and can be found in other neo-
plasms, such as pleomorphic adenomas*. Alicandri-Ciufel-
li et al.? in 2009 published a classification of FNS based on
position and adherences of the neoplasm with respect to the
nerve and post-operative function of the facial nerve. This
classification includes type A neoplasms (tumour that can
be resected without any sacrifice of the nerve), type B neo-
plasms (tumour that cannot be resected without sacrifice of
the nerve, involving a main division or a distal branch of the
nerve), type C neoplasms (tumour that cannot be resected
without sacrifice of the nerve, involving the main trunk of
the nerve), type D neoplasms (tumour that cannot be re-
sected without sacrifice of the nerve, involving either the
main trunk and its main divisions).

During surgical treatment, if these tumours are recog-
nised, the surgeon is faced with a number of dilemmas re-
garding treatment policy. Because of its rarity, only a few
clinicians have experience in the surgical management of
intraparotid schwannomas. In addition, the results of fa-
cial nerve repair after resection of schwannoma are rarely
described?. It is critical to have a diagnostic and manage-
ment algorithm when a suspected facial nerve tumour is
encountered during parotidectomy 3. We present such a
case and discuss the management strategy used.

Case report

A 51-year-old woman presented with a 6-year history of
a slowly growing, asymptomatic, mass in her left parotid
gland. There was no history of facial nerve weakness.
Physical examination revealed a large, 4 cm, painless,

Fig. 1. MRl images showing left parotid lesion with extension in the deep parotid lobe close to the stylo-
mastoid process (as appears in the axial, coronal and sagittal plane). The lesion appears on hyperintense
fat-suppressed T2-weighted images (T2WI) and hypointense on T1-weighted images (T1WI), with marked
enhancement on gadolinium-enhanced T1WI with cystic changes inside the lesion. All these features are
similar to those observed in cases of pleomorphic adenoma.
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slightly mobile mass, just inferior to the cartilaginous audi-
tory canal. Fine needle aspiration cytology (FNAC) was not
diagnostic, describing a spindle—cell morphology possibly
of mesenchymal origin. MRI showed a well defined lesion
that appeared hyperintense on fat-suppressed T2-weighted
images (T2WI) and hypointense on T1-weighted images
(T1TWI), with marked enhancement on gadolinium-en-
hanced T1WI and cystic changes inside the lesion localised
in the superficial and deep lobe of the parotid gland, which
measured approximately 3.2 x 3.5 cm (Fig. 1). The patient
underwent parotidectomy using a modified Blair incision.
After elevation of the superficial musculoaponeurotic sys-
tem (SMAS), flap a bulky, yellowish tumour appeared in
the parotid gland with prolongation to the deep lobe. Intra-
operatively under microscopic view (using conventional
landmarks: i.e. pointer) problems were encountered in
identifying and isolating the proximal main trunk of the fa-
cial nerve, so we attempted to identify it by retrograde dis-
section of the peripheral branches using nerve stimulation.
Finally, we observed that the tumour was adherent to the fa-
cial nerve trunk and that the peripheral branches could not
be separated from the tumour mass. It became apparent that
the facial nerve branches in this location were intimately as-
sociated with the mass and were not simply lying on its sur-
face. The nerve stimulator was used again, and facial mo-
tion occurred with stimulation of the mass. Intraoperative
frozen section analysis from an incisional biopsy revealed
spindle cells compatible with schwannoma. We carefully
made a longitudinal incision in the epineurium, and the un-
involved nerve fibres that splayed around the tumour were
dissected and retracted extracapsularly (Fig. 2). The onion
skin-like epineurial tissue lay-
ers were meticulously peeled out
until the shiny surface of the tu-
mour was exposed. Gentle dissec-
tion along the plane of the tumour
capsule from the epineurial layers
allowed the tumour to be shelled
out en bloc without disturbing the
nerve fascicles. Intra-operative
nerve stimulation during the dis-
section was performed. Haemosta-
sis was carefully checked by deli-
cate bipolar to prevent secondary
compression of the affected nerve
by haematoma. Suction drainage
was positioned at the end of the
procedure and closure was made
in layers taking care to not entrap
the nerve, and finally an aesthetic
intradermal suture was used.

Histological features showed
spindle shaped Schwann cells ar-
ranged in interlacing fascicles,
and immunohistochemical analy-




Surgical conservative approach in a case of intraparotid facial nerve schwannoma

Fig. 2. Intra-operative microscopic view of the lesion dissected from the
peripheral branch (inferior branch) of the facial nerve (arrow) after carefully
dissected preserving the pseudocapsule (gpinevrium) (A-B). Intraneural mi-
crodissection of the nerve at both the proximal and distal poles of the tumour
with preserved perineurium of fascicles (C-D).

sis confirmed strong expression of S-100 protein by tu-
mour cells, low expression of CD99, while AE1/AE3,
CAM 5.2, SMA, HHF-35, caldesmone, calponine and CD
34 were negative; these confirmed diagnosis of schwan-
noma.

Postoperatively the patient developed facial nerve dys-
function on her left side (House-Brackmann grade IV
facial nerve paralysis). Three months later, after physi-
otherapy rehabilitation, facial nerve function improved to
grade II-IlTa on the House- Brackmann grading system.
No recurrence was observed after 6 months.

Discussion

In this report, FNS is described as a slow growing, painless
parotid mass, mimicking at preoperative imaging the most
common benign parotid tumour, pleomorphic adenoma.
Preoperatively, it is very difficult to differentiate intrapa-
rotid FNS from other parotid tumours, but preoperative di-
agnosis of FNS is essential for treatment planning . From
an imaging point of view, in diagnosing intraparotid FNS
there is no evidence that any radiological method is of par-
ticular assistance. CT usually shows a smooth, sharply cir-
cumscribed lesion in the parotid, which is difficult to differ-
entiate from other tumours. It is not the preferred imaging
modality for FNS, but it may reveal osseous changes espe-
cially in the extension through the stylomastoid foramen’.
MRI shows intraparotid FNS as a mass with an isointense
signal to muscle on T1 and hyperintense to muscle on T2
sequence, respectively, and also gadolinium-enhancement
on T1 sequences, although with MRI it is not always pos-
sible to make preoperative diagnosis of FNS, especially in
lesions located purely in the gland .

A diagnosis of FNS is often made intraoperatively, and
is frequently only recognised while exploring a “parotid
mass”. When the surgeon, using landmarks, encounters an
intraparotid tumour in which the main trunk of the facial
nerve is not easily identified, with retrograde dissection
the presence of a facial nerve schwannoma should also be
considered. Macroscopically, nerve fibres that disappear
entering into the mass and also displaced over it strongly
suggest the presence of this tumour. Generally, in case
of schwannoma electrical stimulation of the tumour will
elicit facial movement. In this event, frozen section analy-
sis should always be performed?. If presence of schwan-
noma is confirmed, according to a critical literature re-
view on the management of FNS, the surgeon should opt
in the case of type A or B neoplasms, or in the case of a
pre-operative FN HB grade IV or worse, for resection and
(where necessary possible primary reconstruction of the
FN with nerve graft. In the case of pre-operative HB grade
IIT or higher and in type C or D neoplasms, patients should
undergo an intra-operative biopsy to rule out malignancy,
and conservative management should be considered .
Stereotactic radiosurgery shows promising preliminary
results for treatment of intra-temporal FN schwannomas,
even if at the moment the role of stereotactic radiothera-
py remains to be determined ®. If sacrifice of the nerve is
necessary, a sural nerve interposition graft or a hypoglos-
sal-facial nerve anastomosis can be performed. Better re-
sults are obtained in young patients and when three is a
short time interval between paralysis and reconstructive
surgery®.

Our experience suggests another possible surgical option:
intra-capsular enucleation by microscope, which is currently
used for schwannomas arising from a major peripheral nerve,
and should be a safe and reliable treatment for FNS (Fig. 3).
The surgical technique generally used in peripheral
nerves involves exposure of the nerve beginning in a
region of normal anatomy and extends into a region of
tumour formation. Loop magnification or an operating
microscope is essential for identification of the fascicles
coursing over the tumour. Electrical nerve stimulation
is also used to differentiate fascicles from tumour. A
dissection plane is now established by gently separat-
ing and elevating the fascicles from the surface of the
tumour. There may be a thin capsule (epinevrium) that
requires opening to allow easier dissection of tumour
from the nerve. As the tumour is mobilised, there may
be single fascicles seen entering and exiting the mass.
Electrical stimulation will determine if these are motor
fascicles and still functional. Most schwannomas can be
removed en bloc. Although often splayed and thinned,
the intact fascicles should still function. The tumour bed
is inspected for any evidence of divided fascicles. No
attempt is made to remove remaining tumour capsule
because the presence of tumour capsule is not associated
with tumour recurrence '°''.
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Fig. 3. Axial cuts of a neuroma and nerve are shown. A, longitudinal inci-
sion is made on the capsule of the mass; B schwannoma is seen and on axial
plane the fascicles are displaced laterally by the tumour mass. C, the nerve
fascicles must be separated or dissected from the abnormal tumour mass.
D, fascicles that have been dissected away and spared are seen below the
tumour, which is elevated away from the tumour bed. The tumour has been
elevated away from the fascicular bed, leaving the coagulated ends of the
entering and leaving fascicles and spared fascicles behind.

In our case report, after 3 months neurological deficits
following enucleation are lower using the intra-capsular
compared with a resection and reconstruction of the fa-
cial nerve. Therefore, further reports on additional cases
might help to better understand if this conservative option
is feasible in treating schwannomas of the facial nerve.
When dealing with lesions of the parotid gland suspected
to be FNS, informed consent of the patient should include
this possibility (intracapsular microenucleation by micro-
scope) to preserve the nerve without resection and recon-
struction, considering the benign nature of the lesion as
suggested by frozen sections, and in particular when there
is no preoperative facial nerve palsy.

The surgical technique used in our patient is the first re-
ported experience of intracapsular microenucleation by

microscope of facial nerve schwannoma. Informed con-
sent and good clinical judgement may lead the surgeon to
subtotal excision or to retreat after biopsy without any de-
finitive surgery, preserving nerve functionality and avoid-
ing medico-legal issues.
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CASE SERIES AND REPORTS

Laryngotracheal reconstruction in glottic-subglottic
stenosis associated with DiGeorge syndrome
in a four and a half-month-old infant

Ricostruzione laringotracheale in stenosi subglottica associata a sindrome
di DiGeorge in un neonato di 4 mesi e mezzo

S. BOTTERO, F. PERADOTTO, R. ROMA, F. TUCCI
Division of Pediatric Otolaryngology, “Bambino Gesu” Pediatric Hospital, Rome, Italy

SUMMARY

Neonatal subglottic stenosis still remains a substantial challenge for paediatric ENT surgeons. Herein, we present a case of a single stage
laryngotracheal reconstruction for a glottic-subglottic stenosis in an 18-week-old, 7.2 kg infant with DiGeorge syndrome. Our surgical ap-
proach was compared with those reported in the literature. Paediatric airway surgery should be tailored to individual patients according to
age, weight, comorbidities and family collaboration, with the ultimate objective to minimise the invasiveness of the procedure.

KEY WORDS: Laryngotracheal reconstruction * Neonatal glottic-subglottic stenosis

RIASSUNTO

La stenosi subglottica neonatale rimane ancora una grande sfida per i chirurghi di ORL pediatrica. In questo lavoro presentiamo un caso
di ricostruzione laringo-tracheale di una stenosi glottica-subglottica in un neonato di 18 settimane di eta con sindrome di DiGeorge di
7,2 kg di peso corporeo. Il nostro approccio chirurgico é stato confrontato con la letteratura. La chirurgia delle vie aeree pediatrica do-
vrebbe essere adattata al singolo paziente in base all’eta, al peso, alla comorbilita ed alla collaborazione familiare, con I’obiettivo ultimo

di ridurre al minimo l'invasivita della procedura.

PAROLE CHIAVE: Ricostruzione laringo-tracheale * Stenosi neonatale glottica-subglottica

Acta Otorhinolaryngol Ital 2015;35:53-57

Introduction

Neonatal subglottic stenosis still remains a substantial
challenge despite the significant surgical improvements
that have been made in the last 40 years, especially in the
effort to carry out less invasive procedures.

According to the literature, the estimated rate of paediatric
subglottic stenosis ranges from 1 to 8%, and has remained
relatively stable in the past 2 decades ' 2. The first cause
of acquired stenosis is still long-term intubation in need
of mechanical ventilator assistance, especially among
premature infants. Congenital malformations, caused by
failure of laryngotracheal opening mechanisms during
embryological life, are relatively rare, accounting for 5%
of patients with subglottic stenosis . It is clear that, fre-
quently, these congenital malformations are the manifes-
tation of a genetic aberration, such as 22q11.2 deletion
syndrome 3,

A recent 12-year review of tracheotomies, performed in
a neonatal care unit at a tertiary care institution, reported

that subglottic stenosis was the most common indication
in neonates (one third of all cases)®.

Nowadays it is well known that tracheostomy, besides por-
tending a mortality risk of about 1%, may cause long term
sequelae in children such as impairment in speech devel-
opment, social integration and overall development '. This
concept is even more important for small infants in whom
early vocalisation is critical to overall development. More-
over, it has a strong impact in the context of a congenital
syndrome determining other impairments affecting normal
speech and voice development besides overall growth.
Open or endoscopic surgical procedures used to correct
subglottic stenosis are a safe alternative to tracheotomy
and allow avoiding the negative consequences of trache-
ostomy in neonates and infants.

Herein, we present the case of a 4.5-month-old boy af-
fected by glottic-subglottic stenosis in the context of Di-
George syndrome who underwent single stage laryngotra-
cheal reconstruction and compared our surgical approach
with those reported in the literature.
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Case report

The patient was referred to our paediatric otorhinolaryn-
gology clinic at 4.5 months of age with a diagnosis of
DiGeorge Syndrome. On admission he presented with se-
vere dysphonia and recurrent croup crisis. The baby was
delivered full term and his mother’s pregnancy was not
complicated. His father was affected by Gilbert Syndrome
and chronic obstructive pulmonary disease, and his moth-
er by Hashimoto thyroiditis and Von Willebrand disease.
There was also a predisposition to autoimmune diseases
in the extended family.

DiGeorge syndrome was suspected at birth because of
the patient’s facial dysmorphism and the severe cat-cry
dysphonia that appeared to clear from his first wail. He
had no history of severe difficulty in breathing at birth or
intubation.

Moreover, a detailed neonatal assessment revealed pa-
tency of foramen ovale and a minimum ventricular septal
defect, slight axial hypotonia, hypoparathyroidism with-
out clinical manifestations, thrombocytopenia without
coagulation defects and a few episodes of velopharyngeal
insufficiency without cleft palate. Therefore, chromosome
examination was performed, with a definitive diagnosis
of 22q11 microdeletion by FISH (fluorescence in situ hy-
bridisation) with diagnosis of DiGeorge syndrome.

A second assessment at 3 months of age found significant
posterior plagiocephaly and bilateral nasolacrimal duct
stenosis. Furthermore, the patient’s growth curve was ad-
equate and he had never had dysphagia.

After several croup crisis and many therapies with ster-
oids and adrenalin, the baby was taken to the emergency
department where he was admitted to our clinic.

We planned endoscopic examination to assess mobility
of the vocal cords, craniocaudal extension of the steno-
sis and to evaluate the size of the airway residual lumen.
Thus, we ruled out the presence of masses, fistulas, mala-
cia and extrinsic compression. Moreover, endoscopy was
performed to evaluate the condition of the “activity” of
the mucosa to exclude the presence of an inflammatory
status caused by viral infection or gastro-oesophageal re-
flux disease (GERD) or eosinophilic oesophagitis.

We performed transnasal fibre optic laryngo-tracheo-
bronchoscopy with a 3.5 mm diameter flexible endoscope,
under digital recording, during spontaneous breathing at
first and during general anaesthesia through a catheter
mouth by face mask secondly. Moreover, we performed a
rigid videoendoscopy with a 4 mm 0° telescope, prior to
glottic exposure by a Storz laryngoscope, during general
anaesthesia plus topical anaesthesia, above and under the
glottic plane, under digital recording.

The baby underwent computed tomography (CT) scan
with a CT LightSpeed Pro 32 scanner (General Electric
Healthcare, Milwaukee, WI, USA) after intravenous ad-
ministration of contrast medium in wakefulness super-
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Fig. 1. CT study (A, B).

vised by an anaesthesiologist. Technical parameters of ac-
quisition were optimised for the patient size and clinical
needs (Th 0.625 mm, kV 120, mAs mod., rotation time
500 msec, pitch 1); a scan range of 9 cm was covered
in less than 3 sec. Source images were transferred to a
computer workstation (Advantage Windows 4.5; GEMS,
Milwaukee, WI, USA) to obtain multiplanar and three-
dimensional reconstruction of the airway also using a vir-
tual endoscopic technique. Consequently, after a careful
re-evaluation of the clinical and pre-operative condition,
we planned a combined endoscopic and open surgery.

Endoscopy showed a glottic-subglottic stenosis. The glot-
tic involvement consisted of an anterior fibrous web (III
degree Choen) that significantly reduced vocal cord motil-
ity. The stenosis was extended to the subglottic area with
an anterior fibro-cartilaginous lamina of 0.5 mm cranio-
caudal length. The cricoid cartilage was normally shaped.




Airway residual lumen size was assessed to be 4.5 mm
by a calibration with a 2.5 mm Mallinckrodt endotracheal
tube. In accordance with Myer-Cotton classification, we
defined grade III sub-glottic stenosis. We did not find oth-
er morphological anomalies of the trachea and bronchi.
The CT study revealed a glottic-subglottic stenosis S mm
in length with an extreme luminal narrowing (transverse
diameter < 2 mm).

The infant’s weight was 7.2 kg. At first, we performed a
diode laser transection of the mucosa portion of the web,
monitored by a 4 mm 0° telescope. We then performed a
double stage laryngotracheal reconstruction with anterior
costochondral cartilage grafting. The costochondral car-
tilage was harvested from rib 8 at the bony-cartilaginous
junction of the sternum, just to achieve the best, slightly
concave, surface of the graft. As a result, after cervical ex-
posure of the larynx and trachea, the thyroid isthmus was
divided and retracted laterally, preserving the cricothyroid
muscles.

The ensuing laryngotracheal fissure included the thyroid
cartilage, cricothyroid membrane, anterior cricoid arch
and the first tracheal ring. An endoscopic control was per-
formed to evaluate the outcome of the surgical correction.
Because of the very small dimensions of the graft (only
2 cm, due to the age of the infant), the typical boat-shaped
graft carving was impossible. Thus, a notch in the longitu-
dinal side of the graft was routed with a cold lancet blade
and brushed up with a drill used for ear surgery, bilater-
ally. The graft was positioned and fixed with nine prolene
4.0 stitches with the perichondral side of the graft facing
the lumen.

A Portex N. 4 endotracheal tube was positioned by the
naso-tracheal path to stent the graft.

After the procedure, the patient was admitted to the In-
tensive Care Unit. During the post-operative period no
complications were recorded and the tube was removed
9 days after surgery.

The first videoendoscopic control, 14 days after surgery,
revealed a 6.5 mm glottic-subglottic diameter and only
minimal fibrous tissue in the anterior area. Three addi-
tional endoscopic evaluations were performed every 8
days. Only one balloon dilation was necessary (balloon
dimension: 7-2.4 mm; pressure up to 10 atm). Pulsoxi-
metry measure and functional respiratory tests performed
in the post-operative period were negative. At the time of
writing the child is at home and on daily proton pump
inhibitor therapy. He is free from dysphagia and shows
regular growth.

Discussion

During embryological life the respiratory tract is first
obliterated by actively proliferating epithelial tissue that
closes at 8 weeks of gestation starting with vacuolisation
and autolytic dissolution. At this point in time, definitive

Laryngotracheal reconstruction for congenital subglottic stenosis

Fig. 2. Cervical exposure of the larynx and trachea.

Fig. 3. Laryngotracheal fissure and the stenosis.

opening of the airway begins. Congenital malformation
of the larynx and trachea are caused by failure of that
mechanism during embryological life. In some cases of
congenital glottic and subglottic stenosis it is possible to
define a genetic cause such as in the context of DiGeorge
syndrome’.

DiGeorge syndrome is a chromosomal disorder associ-
ated with 22ql11 deletion, the most frequent interstitial
deletion in humans (incidence of 1/4000 live births). De-
letion of 22ql1 is inherited only in 6-28% of cases. In
most cases, the mutation is somatic?. Allelic loss results in
altered development of the pharyngeal pouch determining
various pathologies of the head and neck®. Di George syn-
drome commonly comprises certain heart defects, facial
dysmorphy (small mouth, broad nose root, small ears), al-
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tered development of the thymus and parathyroid glands
with neonatal hypocalcaemia and psychomotor develop-
ment delay. Over the years many other clinical features
and phenotypes have been reported including laryngeal
and tracheal disease”®.

According to the literature the exact frequency of laryn-
gotracheal malformation in the context of 22q11 deletion
is not well defined (in particular subglottic stenosis), al-
though it is clear that laryngotracheal status needs to be
assessed whenever 22 q11 deletion is suspected’’.

In our case, diagnosis of DiGeorge syndrome was sus-
pected at birth because of the typical facial dysmorphism
and severe dysphonia.

The rising number of acquired subglottic stenoses, due to
the improvement of neonatal disease management in in-
tensive care unit and long-term intubations, has led to the
development of alternative techniques to avoid the high
rate of morbidity and mortality associated with tracheot-
omy and the negative impact of tracheotomy on a child’s
life .

In 1953, John Conley published a summary of the known
surgical methods for the treatment of stenosis at that time
and for the first time used the term reconstruction. In fact,
the real innovation was in 1956 when A. Rethi, who had
had some experience with laryngeal stenosis in patients
who suffered from injuries during World War I, described
his techniques for laryngotracheal expansion by vertical
median anterior and posterior division of the cricoid carti-
lage without touching the scar tissues, which was signifi-
cantly different from previously described methods. His
report did not include children.

It was not until 1958 that Holinger and Johnston pub-
lished their case series on laryngotracheal reconstruction
(LTR) in children and recommended complete removal
of the scar and damaged tissues and a multi stage pro-
cedure that included skin graft and stent placement with
tracheotomy tube. Next, Fearon and Cotton in 1972 well
defined and encoded cricoid splitting and expansion of the
subglottis by autologous cartilage graft. In 1988, Prescott
presented the first description of single-stage LTR with
laryngotracheal tube stenting of the reconstructed airway.
These original basic concepts remain valid in the face of
the many surgical improvements that have been brought
about and allow performing many expansion procedures
endoscopically 8 1°.

According to the literature, during the past 30 years LTR
has been the standard surgical method to treat subglottic
stenosis in children. Endoscopic methods are limited to
mild stenosis and to assist open surgery in case of glot-
tis involvement; these approaches are contraindicated in
case of congenital cartilaginous malformations. Actually,
in cases with more severe stenosis (grade 3 and 4) the
preferred surgical method is PCTR '

In the present case, upon admission to our paediatric oto-
rhinolaryngology department, we performed a meticulous
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Fig. 4. A-B: Positioning and fixation of the graft.

assessment to choose the correct surgical method for the
particular condition.

First, general clinical assessment was done. Next, during
the endoscopic evaluation, we were careful to ensure that
the larynx and the trachea were not in an “activity” status,
i.e. significant inflammation due to infection or acid or
basic GERD because that could have minimised surgical
efforts. Daily proton pump inhibitor therapy was estab-
lished before scheduling the operation as suggested by the
literature > 13, After a consensus with intensive care unit
paediatricians, cardiologists, endocrinologists and gastro-
enterologists, we decided to perform single-stage LTR.
Our choice was supported by the high consensus found
in the literature and by the experience of our senior sur-
geons.

Indeed, many studies have confirmed that LTR is a safe
and highly successful procedure for the management of
congenital malformation, i.e. glottis-subglottic stenosis in
infants and neonates because it allows a high rate of suc-
cessful extubation and low complication rates '.

The choice of a single-stage procedure is supported by the
literature: firstly, it has been demonstrated to be a safe al-
ternative to tracheostomy even in neonates ! 2!!, secondly,
according to the literature, it allows a high grade of decan-
nulation, decreases the risk of granulation and scar tissue
re-stenosis and removes potential sources of infectious
complications !! 12,




Our choice is also supported by a recent study showing
similar outcomes between single and double stage LTR
and the importance of an individualised approach to every
case '%.

The infant herein was affected by a laryngotracheal
malformation in the context of a genetic syndrome
with other impairments. Fortunately, he demonstrated
good general clinical conditions. Furthermore, the
collaboration between surgeons, the anaesthesiologist
and chest and speech language therapist allowed to
choose the single stage performance and to maxim-
ise decannulation. Costal cartilage graft was chosen
because of in our paediatric ENT unit we have never
had complications with this technique, thus confirm-
ing previous reports '%.

Finally, it is worthwhile underscoring that our patient
was also very young, only 4.5 months old and weighing
7.2 kg. Thanks to multidisciplinary collaboration among
our laryngotracheal team — surgeons, anaesthesiologist,
physiotherapist and nurses — we embrace the concept that
performing single stage LTR early in life [1] could avoid
negative consequences of a tracheostomy, i.e. impairment
in voice and speech development, inferior complexity and
social integration”

In conclusion, careful preoperative evaluation can influ-
ence the surgical outcome in the treatment of congenital
laryngotracheal malformations. Therefore, we confirm
the necessity to assess disease-specific airway condition
with general clinical conditions to optimise the patient’s
status before surgery to minimise post-operative compli-
cations, according to the literature '*.

Paediatric airway surgery is a “tailored surgery”, which
means “tailored on” every single patient considering age,
weight, comorbidities and family collaboration. In our
case, all these considerations allowed performing the
less invasive surgical treatment in a very young and un-
derweight infant. This kind of surgical choice is possible
only with good cooperation among all members of a mul-
tidisciplinary team''.

Laryngotracheal reconstruction for congenital subglottic stenosis
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Mucoepidermoid carcinoma of the base of tongue

Carcinoma mucoepidermoide della base della lingua
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SUMMARY

Mucoepidermoid carcinoma (MEC) is the most common malignant, locally-invasive tumour of the salivary glands, and accounts for ap-
proximately 35% of all malignancies of the major and minor salivary gland. Minor salivary glands are scattered in different areas of the
oral cavity such as palate, retromolar area, floor of the mouth, buccal mucosa, lips and tongue. MECs of tongue base are not common. We
present a rare case of MEC localised at the tongue base in a 42-year-old Caucasian woman and discuss the histopathological types, manage-
ment and review the literature. Adequate intra-oral excision was the treatment of choice in this case and in low-grade MEC. Prognosis of
MEC is a function of the histological grade, adequacy of excision and clinical staging.

KEY WORDS: Mucoepidermoid carcinoma ¢ Tongue base * Minor salivary glands ¢ Intra-oral approach

RIASSUNTO

1l carcinoma mucoepidermoide ¢ il pitt comune tumore maligno, localmente invasivo delle ghiandole salivari. Esso si presenta approssi-
mativamente nel 35% di tutti i tumori delle ghiandole salivari maggiori e minori. Per le ghiandole salivari minori si localizza principal-
mente nella cavita orale, nel palato, nell’area retro molare, nel pavimento della bocca, sulla mucosa buccale, sulle labbra e sulla lingua.
1l carcinoma muco epidermoide della base della lingua é alquanto raro. Presentiamo un raro caso di carcinoma muco epidermoide della
base della lingua occorso in una donna di 42 anni giunta alla nostra osservazione. Un’adeguata escissione del tumore per via intraorale
ha rappresentato il trattamento pii adeguato per il nostro caso e per i carcinomi muco epidermoidi a basso grado di malignita. In generale
la prognosi del carcinoma muco epidermoide ¢ in relazione al grado istologico, all’adeguatezza dell’escissione chirurgica e allo stadio

clinico.

PAROLE CHIAVE: Carcinoma mucoepidermoide * Base lingua * Ghiandole salivari minori ® Approccio intraorale
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Introduction

Mucoepidermoid carcinoma (MEC) is malignant, locally-
invasive tumour of the salivary glands . It accounts for
approximately 35% of all malignancies of the major and
minor salivary glands, especially in the parotid gland ' 2.
MECs can also occur in the submandibular and minor
salivary glands °. When MEC arises in minor salivary
glands, it can be located in different areas such as pal-
ate, retromolar area, floor of the mouth, buccal mucosa,
lips and tongue *>. Although MECs of tongue base are not
common, they constitute more than 50% of malignant le-
sions of salivary glands in this region *°. The mean age of
patients with MEC is 48 years (range 12-82 years) with
peaks in the fifth and sixth decades of life, although it may
occur at any age ' . In this report, we present a rare case
of 42-year-old woman with MEC of the tongue base and
discuss the histopathological types and management of
MEC.
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Case report

A 42-year-old woman was referred to the ENT Depart-
ment of University of Naples. The patient complained
of an asymptomatic nodule of the right side of tongue
base for 4 months duration. The mass gradually in-
creased in size during this time. The patient complained
of dysphagia, but it was not associated with any bleed-
ing or pain (Fig. 1). There was no history of weight
loss. The patient denied the use of tobacco and alcohol
at any point in her life. Clinical examination showed a
non-ulcerated, firm, exophytic, oval mass on the dorsal
surface in the right posterior-lateral base of the tongue
that was seen easily when the patient protruded her
tongue (Fig. 1). The mass was about 3.2 cm crossing
the midline, and had an irregular surface. Neck exami-
nation showed no palpable lymph nodes. Clinical stage
was established as II (T2NOMO).

Computed tomography (CT) showed a soft tissue mass on
the right side of tongue base and crossing the midline. It was




Fig. 1. Asymptomatic, non-ulcerated, firm, exophytic, oval mass on the dor-
sal surface in the right posterior-lateral base of the tongue.

infiltrating the muscles, but was not involving the whole
thickness of the tongue. No loco-regional adenomegalies
were detected. Magnetic resonance imaging (MRI) showed
an irregular oval-shaped mass, 3 cm in diameter arising
from the right tongue base (Fig. 2). Findings on chest ra-
diographs and laboratory tests were within normal limits.

Complete transoral excision (Fig. 3) was performed under
general anaesthesia. The post-surgical course was unevent-
ful. The patient started swallowing foods and water on the
second postoperative day. Histopathological examination
of the specimen confirmed a slightly raised nodular lesion
with intact overlying mucosa measuring 3 x 1.6 x 1.8 cm

Fig. 2. MRI shows an irregular oval-shaped mass, 3 cm in diameter, arising
from the right tongue base.

Mucoepidermoid carcinoma

Fig. 3. Complete transoral excision of nodular lesion with intact overlying
mucosa. Histological examination confirmed low-grade MEC.

of a low-grade mucoepidermoid carcinoma with negative
margins. No adjuvant therapy was offered due to the low
histological grade and clear resection margins. Follow-up
for 3 years showed no recurrence. Informed consent was
obtained from the patient to publish the case.

Discussion

The first report on mucoepidermoid tumours was by
Stewart*: he divided these tumours into relatively favour-
able and highly unfavourable. The classification of MECs
into low, intermediate and high grade was based on the
relative proportion of cell types ' %
MEC of the minor salivary glands is composed histologi-
cally of three cell types: mucous cells, epidermoid squa-
mous cells and poorly differentiated intermediate cells
that have the ability to differentiate into either mucous-
producing or epidermoid cells ! 2. When the epidermoid
element predominates, the histological appearance of the
tumour may closely resemble that of squamous cell car-
cinoma on histological examination, and it is thus classi-
fied as a high-grade MEC tumour. Instead, the presence
of mucin-producing cells within a predominantly cystic
architecture is regarded as low-grade MEC tumour. Inter-
mediate-grade tumours are less cystic and show a greater
tendency to form large, more irregular nests or sheets of
squamous cells and often have a more prominent interme-
diate cell population .
Auclair et al. ¢ studied the grading criteria of minor sali-
vary glands MECs. The histopathological features that
indicated high-grade behaviour were:
* an intra-cystic component of < 20% (+ 2 points);
* four or more mitotic figures per 10 high power field
(+ 3 points);
neural invasion (+ 2 points);
* necrosis (+3 points);
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* cellular anaplasia (+ 4 points)>.
According this grading scale, tumours with a:
* score of 0-4 were considered low-grade;
e scores 5-6 were considered intermediate (between low-
grade and high-grade);
* scores > 7 indicated highly aggressive behaviour.
The standard treatment for all grades of MEC is surgical
resection'2681° The treatment of choice for MECs of minor
salivary glands with low to intermediate-grade is a radical
surgery alone by wide local excision intraoral, if it can
be achieved, with adequate tumour-free margins. High-
grade tumours require more aggressive surgery with or
without postoperative radiotherapy and chemotherapy 28.
The methods of surgical removal of neoplasm of base of
the tongue include transmandibular and/or transcervical
approaches and an intraoral route. The transmandibular
approaches have the advantage of good exposure of the
surgical site, but may result in complications such as ex-
traoral scar formation, damage of joint components and
more traumatic access with consequent high morbidity
and poor cosmetic and functional outcomes. The intraoral
route may avoid these problems and allow the possibility
to deintensify adjuvant treatments, but provides a smaller
surgical site. Recently, transoral robotic surgery has been
used with good results in the treatment in selected T1-T2
cases of oropharyngeal tumours of the base of the tongue,
but one of the main criticisms against using robotic sur-
gery is related to the cost of the procedure .
During follow-up, patients often develop local or regional
recurrence and distant metastases. Metastasis is primarily
to subcutaneous tissues, lymph nodes, bone and lung * 1°.
Generally, lymphatic spread can be common in high-grade
MEC. Previously, high-grade MEC has been associated
with poorer regional control because it frequently infiltrates
surrounding structures, recurs, or metastases 4. Manage-
ment of the neck and the need to assess it during long-term
follow-up of MEC has been emphasised '* Neck dissection
is not indicated for patients with low grade mucoepider-
moid carcinoma '3, In a study of 48 patients from the MD
Anderson Cancer Center, the presence of lymphatic spread
was closely correlated with increasing histological grade:
0% for low-, 22% for intermediate- and 72% for high-grade
tumours '“. Thus, many authors believe that adjuvant radio-
therapy (RT) is recommended for high-grade tumours*. We
believe that post-operative radiotherapy should be given
to patients with high-grade tumours and in those invad-
ing or in close resection margins, lymph node metastases,
perineural or lymphovascular invasion, or both. Treatment
with chemotherapy is indicated for patients with metastatic
disease and those who are not candidates for salvage sur-
gery or RT*!. Tt is generally accepted that, for high-grade
MEQC:s, radiotherapy combined with surgery should achieve
local control of the disease and good survival rates > We
believe that the prognosis of MECs is a function of the his-
tological grade, adequacy of excision and clinical staging.
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Low-grade tumours have a 5-year survival rate of 76-95%,
with the exception of the submandibular gland MECs that
demonstrate a more benign nature>. Intermediate and high-
grade tumours have a tendency to infiltrate, recur and me-
tastasise with reported 5-year survival of 30-50% * 4. Most
high-grade MECs show malignant behaviour within the
first 5 years after surgery. Although it is rare, cases of re-
currence have been reported 15 years after initial excision,
indicating the requirement of long-term follow-up. In our
case, surgical excision of the tumour was done transorally
because there was no lymph node metastasis (clinically and
radiologically), and there is no need to perform neck dis-
section as suggested by NCCN guidelines !! in low-grade
MEC. However, Conley ' reported that lymph node metas-
tases occur in nearly three-quarters of patients with high-
grade cancer. Thus, after surgery, radiotherapy may reduce
the risk of loco-regional recurrence in cases of advanced
tumours with positive resection margins or high-grade ma-
lignancy. Jones advised performance of selective neck dis-
section for patients with high-grade or large lesions and a
NO neck, and radical dissection for patients with positive
neck nodes.

Follow-up of our case for 3 years showed no recurrence.
However, some authors recommended follow-up for life
as recurrence may be delayed for many years'2 13,

Conclusions

MEC:s are rare tumours of the salivary glands. No speci-
fic guidelines have evolved for the management of these
tumours, but surgical excision is mandatory along with a
long-term follow-up. In particular, low and intermediate-
grade MECs of salivary glands tend to have a favourable
outcome compared with high-grade MECs that have a gre-
ater tendency to recur and metastasise. The clinical stage
continues to be both a prognostic factor for overall survi-
val and a predictive factor of distant metastases. Therefo-
re, both correct clinical staging and immunohistochemical
findings associated with careful follow-up are important
factors in minor salivary gland malignancies, especially
high-grade MECs, for appropriate management of these
tumours. In our case, surgical excision of the tumour was
done transorally. This approach is safe and can radically
remove limited oropharyngeal tumours of the tongue base
with good functional outcomes compared with transman-
dibular and/or transcervical approaches.
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CASE SERIES AND REPORTS

Intra-operative sclerotherapy for treatment
of a head and neck venous malformation

Trattamento di una malformazione venosa del distretto testa-collo
mediante scleroterapia intraoperatoria

K. KOURELIS', P. JOHNSON?, D. GIROD'

T Kansas University Medical Center, Department of Otolaryngology, Kansas City, KS, USA;
2 Kansas University Medical Center, Department of Radiology, Kansas City, KS, USA

SUMMARY

Venous malformations of the head and neck are congenital lesions that grow steadily without spontaneous regression. We describe the man-
agement of a 47-year-old woman with an extensive subcutaneous venous malformation of bilateral submandibular regions and the entire
tongue, refractory to multiple surgical excisions and percutaneous sclerotherapy sessions. The tumour lacked prominent feeding arteries
for embolisation, but maintained high blood outflow via a few substantial venous branches. Sclerotherapy to the lesion was prevented by
major communicating branches from the mass to the internal jugular vein bilaterally. Our approach entailed direct surgical access to the
malformation, ligation of these communicating veins and intraoperative sclerotherapy with ethanol injection into the vessel stumps.

KEY WORDS: Head and neck * Venous malformation * Recurrent * Sclerotherapy e Intra-operative

RIASSUNTO

Le malformazioni venose della testa e del collo sono lesioni congenite che crescono costantemente, senza regressione spontanea. Presentia-
mo il caso clinico di una donna di 47 anni con una estesa malformazione venosa sottocutanea delle regioni sottomandibolari e della lingua
refrattaria a pin escissioni chirurgiche ed a sedute di scleroterapia percutanea. Il nostro approccio ha permesso un accesso chirurgico
diretto alla malformazione, la legatura delle vene comunicanti, e la scleroterapia intraoperatoria con iniezione di etanolo.

PAROLE CHIAVE: Malformazioni venose della testa e del collo  Scleroterapia intraoperatoria
Acta Otorhinolaryngol Ital 2015;35:62-65

Introduction Case report

Venous malformations are an ill-defined subgroup of con-  Our patient, a 47-year-old female, has been under our care

genital vascular anomalies that affect one in 22 children,
primarily in the head and neck. In contrast with haeman-
giomas, which involute soon, vascular malformations per-
sist into adulthood, being the source of distressing func-
tional and aesthetic afflictions .

Treatment options for venous malformations classically
include compression garments, laser therapy, percutane-
ous sclerotherapy and surgery 2. Whereas superficial le-
sions can be addressed successfully by the majority of
these modalities, deeper subcutaneous masses might be
amenable to surgical excision only. However, the latter
approach is technically challenging, may compromise
other vital structures and carries the risk of significant in-
traoperative haemorrhage *.

In the case of the extensive deep head and neck vascu-
lar malformation described here, we needed to utilise the
combined approach of intra-operative sclerotherapy.
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for the past 7 years. She initially presented with a very
long history, beginning in infancy, of a large neck vascular
mass, extending to the lower face, which did not involute
in childhood. She had undergone multiple surgical proce-
dures, including repeated bilateral neck dissections, left
parotidectomy and significant tongue resections. In spite
of that, she was never disease-free, and presented to our
Department with the complaint of progressing swelling
and tenderness over the left parotid and upper neck area,
as well as the tongue, odynophagia and severe episodic
tongue bleeding.

On the initial physical exam, the oral cavity demonstrated
notable hypertrophy of the anterior tongue, which was
also tethered to the floor of mouth, due to post-operative
scarring. Palpation of the neck, apart from extensive scar-
ring, did not reveal any distinct masses, but rather diffuse
soft enlargement of the left parotid and upper cervical re-




gion. Yet, the affected areas did not show any cutaneous
lesions or pigmentation changes.

The initial magnetic resonance imaging (MRI) scan dis-
played multiple contrast-enhancing lesions, diffusely ex-
panding into the tongue mass, as well as the submandibular
and deep parotid spaces, mainly on the left side (Fig. 1).
The aberrant vascular network seemed to be adherent to the
internal jugular vein (IJV). A computed tomography angi-
ography (CTA) showed a normal arterial branching pattern,
but prominent venous drainage during the late phase. Next,
we performed a direct venogram, which displayed a large
varicose branch, merging into the IJV bilaterally (Fig. 2).
Based on the above findings, interventional radiology pro-
ceeded with percutaneous sclerotherapy, as no obvious
feeding arteries could be identified for embolisation. The
sclerosing agent was injected into the submandibular and
parotid regions. There was symptomatic improvement
for two years, but eventually the swelling and bleeding
recurred, and a second sclerotherapy session followed,
with new temporary regression of the malformation. Un-
fortunately, both attempts were limited by the immediate
drainage pattern from the lesion to the IJV, via bilateral
venous branches. During the past year, the symptoms had
been progressing slowly again.

Keeping in mind the multiple attempts to control the dis-
ease, both by either surgery or sclerotherapy alone, the
diffuse infiltrating spread pattern along the deep and sub-
cutaneous tissues and the large venous trunk draining into
the IJV, we chose to perform direct intra-operative scle-
rotherapy through the main lesion vein, after division of
the venous trunk, to avoid infusion of the sclerosing agent
systemically. In detail, surgical exploration of the neck re-
vealed the inferior aspect of the vascular mass and its large
draining vessel, which was dissected down to its termina-
tion into the IJV (Fig. 3a). Three smaller venous branches
were traced from the venous malformation to more supe-
rior points of entry into the IJV. The four branches were
ligated. Then, interventional radiology performed sclero-
therapy via the open neck wound. Specifically, into the
proximal ligated end of the principal lesion vein, 4 mL of
alcohol were injected (Fig. 3b). The entire procedure was
also performed on the right side, where three consider-
ably smaller veins than those on the left, were dissected
between the vascular anomaly and [JV, and suture-ligated.
Subsequently, 3 mL of alcohol were injected into the larg-
est branch. Several minutes later, sclerosis of the vascular
spaces was palpable. The patient’s post-operative course
was fortunately uneventful. Six months later, depletion of
the malformation volume could be noted both clinically
and radiographically (Fig. 4).

Discussion

“Vascular anomaly” is a generic, non-descriptive term,
embracing a group of diverse lesions, which indicates dis-

Intra-operative sclerotherapy for a head and neck venous malformation

Fig. 1. This axial T2 fat-suppressed MRI scan depicts high signal intensity
lesions surrounding the ramus and body of the left mandible. The lesion ex-
tends into the left lateral tongue. A smaller lesion involves the corresponding
structures on the right. This “bunch of grapes” arrangement with septations
is pathognomonic of a venous malformation.

2=L%h

Fig. 2. After the percutaneous injection of contrast into the vascular mass,
digital venograms show a large varicose venous trunk on each side, drain-
ing briskly into the ipsilateral 1JVs. The left malformation (a) is larger than
the right (b).

tinct approaches. Therefore, a clear-cut classification pre-
cludes their misdiagnosis and mismanagement. According
to the criteria established by Mulliken and Glowacki, vas-
cular malformations are non-neoplastic, ectatic vessels, of
venous, arterial or mixed origin !. Their architecture can
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Fig. 3. Intraoperative snapshots from our approach: (a) The left IJV receives
the venous outflow from the malformation, via a large-calibre vessel, which
is about to be ligated. (b) After the ligation, ethanol is injected directly into
the stump, and disseminates in the circulation of the lesion, to exert its toxic
effect on the vascular endothelium.

Fig. 4. (a) Axial CTA section before the intra-operative sclerotherapy: large
enhancing vascular spaces (arrows) of the left submandibular triangle, which
communicate readily with the 1JV. (b) Post-treatment CT-image: the terminal
venous branch of the malformation has been ligated and the direct injection
of the sclerosing agent has led to substantial contraction of the abnormal
vasculature.
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be either well-defined, producing a sharply demarcated
lesion, or as in the case of our patient, might demonstrate
infiltrating margins into the deeper structures of the head
and neck *. Perioral localisation can hamper food intake
and permanently deform the lips.

The challenge in the management of such lesions is deter-
mining how far we can go with interventions, and which
treatment modality is appropriate. Whereas the consensus
regarding the treatment of these benign anomalies is to re-
sect the malformation aggressively, for fear of recurrence,
the magnitude of some cervicofacial lesions determines a
debulking, palliative approach>.

Laser photothermolysis is the treatment of choice for mu-
cosal or skin malformations. Subcutaneous masses may
respond to interstitial Nd:YAG laser, but vessels deeper
than 7-8 mm will not be coagulated sufficiently due to the
limited penetration of the light beam. Moreover, when tar-
geting beyond the superficial layers, the risk of injury to
the facial and hypoglossal nerves should be considered®.
High-flow arteriovenous malformations communicate
profusely with the arterial tree and are amenable to
embolisation either as a monotherapy, or an adjunct to
surgery ’. However, in our patient, no prominent arterial
branch was identified angiographically, to be targeted
for occlusion.

Percutaneous intra-lesional sclerotherapy is a useful ad-
junct to surgical resection. The sclerosing agent produc-
es a successful fibrous change in the consistency of the
venous anomaly, but only after prolonged contact with
the endothelial lining of the vascular spaces®. By using
novel sclerosing substances, such as sodium tetradecyl
sulphate foam, transoral or percutaneous injection, sig-
nificant regression of the malformation can be achieved
in up to 83% of lesions. The advantage of a sclerosant
with a foamy texture is its slow-paced clearance from the
deposition site °. In the case presented here, several wide-
calibre vessels, as outlined in the venogram, maintained
a brisk out-flow of blood from the malformation to the
1JV, thus rapidly clearing the sinusoidal compartment of
the sclerosing substance. This also explains the temporary
effect of the two sclerotherapy sessions performed in our
institution.

Surgical intervention is the definitive treatment for small
to moderate venous malformations '°. In the case present-
ed here, the operation would be a major undertaking with
significant morbidity. Taking into account the multi-pla-
nar, infiltrating extent of the tortuous lesion, radical resec-
tion would require near-total glossectomy and extended
submandibular resection. Consequently, the functional
restoration of deglutition and articulation, as well as the
aesthetic reconstruction would, in all probability, be sub-
optimal, even with use of free tissue transfer.
Nevertheless, a minimal surgical intervention provides
valuable direct access to the vein trunks of the mass.
A sclerosing agent is then injected under direct vision




into the ligated vessels and saturates protractedly the
dysplastic venous channels. The concept of depriving a
vascular lesion of its main drainage pathways by surgi-
cal ligation, while addressing the numerous minute vas-
cular spaces by long-standing sclerotherapy, has been
efficiently applied in urology to treat varicoceles '!. In
the head and neck however, to our knowledge, intra-
operative sclerotherapy of venous malformations is first
reported here. It has successfully treated an aneurismal
cyst of the sphenoid bone, however 2. Of course, a less
complicated alternative to ligating the draining veins
prior to the injection of ethanol would be simply to hold
pressure transiently on the 1JV, allowing the sclerosis to
take place. Yet in our opinion, the combination of direct
sclerotherapy with the elimination of main flow con-
nections, provides a long-term effect on vascular space
obliteration as the dilated malformed veins may not de-
generate while still communicating widely with the cir-
culation. The capacity of the sinusoidal vessels? and the
blood reflux from the IJV '* would synergistically per-
petuate the anomaly.

Naturally, direct injection of ethanol into the blood-
stream carries a risk of substantial morbidity, which is al-
ready documented in percutaneous sclerotherapy. Local
adverse effects include deep venous thrombosis, ulcera-
tion and necrosis, while systemic toxicity may escalate
to pulmonary embolism and ventricular fibrillation '* 13,
In the case described here, the major outflow pathways
were surgically eliminated prior to ethanol administra-
tion to avoid rapid washout of the sclerosing substance.
We carefully monitored our patient in the ICU for 24
hours, and fortunately her post-operative course was
uneventful. Other sclerosants, such as sodium tetrade-
cyl sulphate, have demonstrated a safer adverse effect
profile”®.

The case we present demonstrates a multidisciplinary
approach to a complex problem. Extended venous mal-
formations which are not amenable to radical excision
might be appropriate candidates for intra-operative scle-
rotherapy. Clearly, the modality described here is not
recommended as a first-choice treatment, but rather as
a backup technique only in selected cases that are re-
fractory to transcutaneous sclerotherapy. It is evident
that in every aspect of this approach, close collaboration
between the surgeons and interventional radiologists is
cardinal.

Intra-operative sclerotherapy for a head and neck venous malformation
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16" WORLD CONGRESS OF RHINOLOGY e April 30-May 2, 2015 * Sdo Paulo - Brazil

President: Aldo Stamm — E-mail: secretaria@malulosso.com.br — Website: http://www.rhinology2015.com/Sci-
entific-program.htm

VI CONGRESO IBEROAMERICANO DE IMPLANTES COCLEARES Y CIENCIAS AFINES
May 20-23, 2015 ¢ Sao Paulo - Brasil

Tel. 55 11 5081 7028

VERTIGO ACADEMY INTERNATIONAL » May 22-23, 2015 ® Moscow - Russia
Chairman: O. Nuri Ozgirgin (Turkey) — Website: www.vainternational.org

102" NATIONAL CONGRESS SIO, ITALIAN SOCIETY OF OTORHINOLARYNGOLOGY HEAD AND NECK
SURGERY ¢ May 27-30, 2015  Rome - Italy

President: Giuseppe Spriano — Organizing Secretariat: NordEst Congressi — Tel. +39 06 68807925 — Fax +39
06 68212211 — E-mail: nec@nordestcongressi.it — Website: www.sio2015.com

34 CONGRESS OF EUR OPEAN ORL-HNS e June 7-11, 2015  Prague — Czech Republic
President: Jan Betka — E mail: orl-hns2015@guarant.cz — Website: http://www.europeanorl-hnsprague2015.com

27° CONGRESSO NAZIONALE SPIGC ¢ June 11-13, 2015 ® Brescia - Italy
President: Gian Luca Pariscenti — Website: www.spigc.it

5" HANDS ON DISSECTION ADVANCED COURSE: “FROM REMOVAL TO RECONSTRUCTION IN HEAD
& NECK CANCERS” ¢ June 16-19, 2015 e Paris — France

Directors: Marco Benazzo, Department of Otolaryngology HN Surgery, University of Pavia; Fausto Giuseppe
Chiesa, Department of Otolaryngology HN Surgery, IEO Milan. Organizing Secretariat: Bquadro Congressi srl, via
S. Giovanni in Borgo 4, 27100 Pavia. Tel. +39 0382 302859 — Fax +39 0382 27697 — E-mail: bolla@bquadro-
congressi.it — Werbsite: www.bquadro-congressi.it

41° CONGRESSO CONVENTUS SOCIETAS ORL LATINA e July 6-8, 2015  Torino - Italy
President: Francesco Pia

22 INTERNATIONAL CONGRESS ON THE EDUCATION OF THE DEAF ¢ July 6-9, 2015 * Athens — Greece
Website: www.iced2015.com

WORLD CONGRESS ON LARYNX CANCER 2015 e July 26-30, 2015 » Queensland - Australia
Website: www.wclc2015.0rg

SYMPOSIUM & 52" INNER EAR BIOLOGY WORKSHOP ¢ September 12-15, 2015 « Rome - Italy
Directors: Gaetano Paludetti and Diana Troiani — Website: www.ieb2015.it

27 S|R (SOCIETA ITALIANA DI RINOLOGIA) NATIONAL CONGRESS * September 17-19, 2015 * Udine - Italy
President: Marco Piemonte — E-mail: nec@nordestcongressi.it — Website: www.nordestcongressi.it
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V CORSO TEORICO-PRATICO DI AUDIOLOGIA E VESTIBOLOGIA
September 28-30, 2015 * Benevento - Italy

Segreteria Scientifica: Luigi Califano, Maria Grazia Melillo — E-mail: luigi.califano@tin.it, vertigobn@hotmail.com

INTERNATIONAL WORKSHOP “OPEN PARTIAL HORIZONTAL LARYNGECTOMIES (OPHL) VERSUS
TRANSORAL LASER MICROSURGERY (TLM) IN LARYNX CANCER”
October 8-10, 2015 * Castel Brando (TV) - Italy

Chairman: G. Rizzotto — Email: mail@nordestcongressi.it — Websites: www.nordestcongressi.it, www.oncolar-
ynx.it

XXXIX CONVEGNO NAZIONALE AOOI (ASSOCIAZIONE OTORINOLARINGOLOGI OSPEDALIERI ITALIANI)
October 16-17, 2015 ¢ Genova - Italy

President: Felice Scasso — E-mail: nec@nordestcongressi.it — Website: www.nordestcongressi.it

7" INTERNATIONAL SYMPOSIUM ON MENIERE’S DISEASE AND INNER EAR DISORDERS
October 17-20, 2015 ¢ Rome - Italy

Website: meniere2015.eu

VII INTERNATIONAL SYMPOSIUM ON RECENT ADVANCES IN RHINOSINUSITIS AND NASAL POLYPOSIS
October 22-25, 2015 ® Panama

Information: congresors2015@gmail.com

3 VIS (SOCIETA ITALIANA DI VESTIBOLOGIA) CONGRESS * October 30-31, 2015 * Modena - Italy
Website: www.vestibologyitaliansociety.com

SIOP (SOCIETA ITALIANA DI OTORINOLARINGOIATRIA PEDIATRICA) NATIONAL CONGRESS
November 5-7, 2015 * Rome - Italy

E-mail: info@formazionedeventisrl.it — Website: www.formazionedeventisrl. it

XXXV CONGRESSO NAZIONALE SIAF - AGGIORNAMENTI IN AUDIOLOGIA INFANTILE
December 16, 2015  Milan - Italy

Chairman: Antonio Cesarani — Website: www.sia-f.it

JANUARY-DECEMBER 2016

15" INTERNATIONAL MEETING OF THE MEDITERRANEAN SOCIETY OF OTOLOGY AND AUDIOLOGY
April, 28-30, 2016 * Cappadocia — Turkey

President: S. Armagan Incesulu — Website: www.msoa2016.org

INSTRUCTIONAL WORKSHOP EUROPEAN ACADEMY OF OTOLOGY AND NEURO-OTOLOGY
September 28 - October 1, 2016 o jzmir, Turkey

President: O. Nuri Ozgirgin — Website: www.eaono.org
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