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Review

Results of endoscopic middle ear surgery  
for cholesteatoma treatment: a systematic review 
Risultati della chirurgia endoscopica dell’orecchio medio per il trattamento  
del colesteatoma: una revisione sistematica

L. Presutti, F.M. Gioacchini, M. Alicandri-Ciufelli, D. Villari, D. Marchioni
Otolaryngology-Head and Neck Surgery Department, University Hospital of Modena, Modena, Italy

Summary

Traditional surgery for cholesteatoma of the middle ear is performed by microscopic approaches.  However, in recent years endoscopic 
instrumentation, techniques and knowledge have greatly improved, and in our opinion endoscopic surgical techniques will gain increasing 
importance in otologic surgery in the future. The aim of this study was to focus on outcomes obtained using endoscopic surgery for the 
treatment of middle ear cholesteatoma. A systematic review of the literature was performed. A total of  7 articles comprising 515 patients 
treated exclusively with endoscope or with a combined technique were found. During post-surgical follow-up, 48 (9.3%) patients showed 
a residual or recurrent pathology. Despite the small number of patients analyzed in our review, the outcomes of this technique appear to 
be promising. In particular, concerning the rates of recurrences and residual disease, endoscopic middle ear surgery appears to guarantee 
similar results in comparison to classic microscopic approaches with the advantage of performing minimally invasive surgery.  

Key words: Cholesteatoma • Endoscopic ear surgery • Recurrence • Residual

Riassunto

La chirurgia tradizionale per il colesteatoma dell’orecchio medio è praticata mediante approcci microscopici. Comunque durante gli anni 
più recenti la strumentazione endoscopica, le tecniche, e la coscienza sono nettamente migliorate, e secondo il nostro parere in futuro, le 
tecniche di chirurgia endoscopica acquisiranno importanza nella otochirurgia. L’obiettivo di questo studio è stato quello di focalizzare i 
risultati ottenuti mediante l’uso della chirurgia endoscopica nel trattamento del colesteatoma dell’orecchio medio. È stata eseguita una 
revisione sistematica della letteratura. Sono stati trovati un totale di sette articoli che comprendevano 515 pazienti trattati esclusivamente 
con l’endoscopio o con una tecnica combinata. Complessivamente durante il follow-up post chirurgico, 48 (9,3%) pazienti hanno  mostrato 
una recidiva o un residuo di malattia. Nonostante il piccolo numero di pazienti analizzati nella nostra revisione, i risultati di questa tecnica 
sembrano essere promettenti. In particolare, riguardo alle percentuali di recidive e residui di malattia, la chirurgia endoscopica dell’orec-
chio medio sembra garantire risultati simili a confronto di quelli ottenuti con i classici approcci microscopici avendo però anche il grande 
vantaggio di poter eseguire una chirurgia mini invasiva.  

Parole chiave: Colesteatoma • Chirurgia endoscopica • Recidiva • Residuo 
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Introduction
Surgical management of cholesteatoma is still a contro-
versial issue. Classic concepts are based on microscopic 
surgical management, as is the traditional classification of 
open tympanoplasties-canal wall down (CWD) and closed 
tympanoplasties-canal wall up (CWU), depending on the 
preservation of the posterior ear canal wall. The choice 
between these two techniques is based on a number of 
factors, although in most cases, the main factors influenc-
ing the definitive attitude toward surgical management of 
cholesteatoma are experience, personal beliefs and confi-
dence of each surgeon with each technique.
Starting in the 1990s, operative endoscopy was introduced 
in otologic surgery 1, and significantly changed not only 

surgical concepts 2 but also anatomic and physiologic 
concepts 3, and has become increasingly popular during 
the last 15 years.
Since the introduction of this instrument, the concept of 
a minimally invasive approach in middle ear surgery is 
changing. Endoscopic middle ear surgery can offer some 
advantages compared to the traditional microscopic tech-
nique, guaranteeing excellent visualization of mesotym-
panic structures and direct visual control of hidden areas 
such as anterior epitympanic spaces, retrotympanum and 
protympanum.
Nonetheless, when a new technique is introduced, eval-
uation of results is essential to its acceptance by the 
scientific community. The aim of present paper was to 
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perform a systematic literature review, which may help 
to better understand the results associated with endo-
scopic techniques (both used exclusively and in com-
bination with microscopic approaches) in treatment of 
cholestetoma. 

Materials and methods

Search strategy
This systematic review sought to answer the question: is 
endoscopic ear surgery effective in treatment of middle 
ear cholesteatoma? A structured search of the literature 
was performed on PUBMED with the following search 
terms: “middle ear cholesteatoma” and “endoscopic ear 
surgery”.
After running the above-search terms, abstracts and titles 
were obtained. The titles and abstracts of the search re-
sults were screened and articles eligible for further review 
were identified.
Inclusion criteria for abstracts were:
•	 article describing the results of endoscopic ear sur-

gery (alone or in association with the operating micro-
scope) for treatment of middle ear cholesteatoma; 

•	 English language;
•	 original papers.
Exclusion criteria for abstracts were:
•	 clearly unrelated pathologies of the ear;
•	 no original analysis (e.g. reviews) or animal or other 

basic science laboratory studies. 
The full texts of the articles identified were obtained for 
a second screening, in order to select studies for inclu-
sion. 

Inclusion criteria for full-text articles identified were:
•	 diagnosis of middle ear cholesteatoma;
•	 use of endoscopic middle ear surgery alone or com-

bined with microscopic techniques;
Exclusion criteria for full-text articles identified were:
•	 lack of definitive diagnosis of cholesteatoma; 
•	 lack of sufficient clinical data;
•	 redundant cohorts of patients that were already report-

ed by the same authors.
A further manual check was performed on the references 
included within articles. The final number of articles in-
cluded in the present review was identified, and the main 
information was extracted and summarized.

Results
Running the above-search string in PubMed, 72 articles 
were identified. After an initial check, full-text retrieval 
and manual cross-checking of references included within 
the articles, 7 studies, published between 2002 and 2013 
(comprising a total of 515 patients and 517 surgeries over-
all) clearly met inclusion criteria and were chosen for the 
analysis (Table I).
All articles analyzed only patients suffering from mid-
dle ear cholesteatoma with no history of previous ear 
surgeries. The disease status at last control was avail-
able in all patients, and the mean follow time was 23.4 
months (range, 11-43 months). Analyzing the articles 
chosen for our review, it can be noted that three au-
thors (Tarabichi, Migirov and Barakate) exclusively 
performed transcanal endoscopic surgeries, while in 
the other five reports a combined technique was also 
applied if necessary. 

Table I. Main characteristics of the selected studies.

Authors Year N. patients Mean age Type of surgery Residual Recurrrence Mean follow-up 
(months)

Exclusive 
endoscopic 

transcanal TPL

 Microscopic 
TPL assisted 
by endoscopy

Ayache et al. 23 2008 80 N/A 0 80 11 N/A 17

Marchioni et al. 22 2013 146 N/A 120 26 7 4 31

Badr-El-Dine 24 2002 92 N/A 0 92 2 3 11

Tarabichi 7 2004 69 N/A (4-51) 69 0 0 5 43

Migirov et al. 25 2011 30 N/A 30 0 0 0 12

Barakate and Bottrill 26 2008 66 18 (5-63) 68* 0 10 4 16

Presutti et al. 27 2008 32 34 6 26 2 0 34

Total N. 515 293 224 32 16

N/A: not available; TPL: tympanoplasty; *68 operations perfomed on 66 patients.
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Overall, exclusive endoscopic management of the pathol-
ogy was obtained in 293 (57%) cases, while 224 (43%) 
operations were performed with a combined technique. 
During the follow-up period, a total of 48 patients showed 
residual pathology: in particular, 32 patients had residual 
disease, while 16 patients presented with a recurrence of 
cholesteatoma.

Discussion
The exposure and visualization of the entire middle ear 
space are sometimes difficult using only microscopic 
vision. With recent advances in minimally-invasive sur-
gery, the use of the endoscope has led to new treatment 
options for middle ear pathologies 4 5. Moreover, the 
anatomy of the middle ear is particularly complex and 
an endoscopic approach represents an improvement with 
regard to the anatomic concepts of this region because it 
guarantees round-the-corner views of hidden areas such 
as the sinus tympani, facial recess, anterior epitympanic 
spaces, attic, hypotympanum and protympanum 6. Cho-
lesteatoma surgery primarily aims to eradicate the dis-
ease process and provide the patient with a safe and dry 
ear. The main problems regarding attic cholesteatoma 
removal are residual and recurrence. The former is due 
to insufficient primary resection of the epidermal matrix, 
and classically presents a pearl-like aspect. Insufficient 
resection may be due a very fine epidermal matrix or 
middle-ear inflammation, in addition to limited exposi-
tion of hidden areas such as the epitympanic space and 
sovratubal recess. Actually, the view during microscopic 
surgery is defined and limited by the narrowest seg-
ment of the ear canal; this basic limitation has forced 
surgeons to create a parallel port through the mastoid to 
gain keyhole access to the attic. Despite the illumination 
and magnification offered by the operating microscope, 
it has distinct limitations. 
The persistence of physiopathologic phenomena that de-
termined cholesteatoma development, presents as a new 
attic retraction that requires a further surgical approach to 
avoid the reformation of attic cholesteatoma. 
Recurrence consists in a new, dangerous tympanic retrac-
tion pocket caused by inadequate reconstruction of the 
scutum and tympanic loss of substance inducing persis-
tence of the physiopathologic process of middle-ear de-
pression. 
While recurrence can be diagnosed otoscopically, residual 
cholesteatoma is classically independent of the eardrum 
and only surgical revision can determine definite diagno-
sis; this is the rationale of second look procedures, in ad-
dition to functional issues. 
This review focuses on surgical improvements related to 
the mini-invasive treatment of middle ear cholesteatoma. 
At the moment, the main treatment options for this pathol-
ogy are two basic, well-standardized microscopic surgical 

procedures: canal wall-down (CWD) and the canal wall-
up (CWU) mastoidectomy with tympanoplasty. Both these 
traditional approaches to the attic have mainly provided 
limited access through postauricular mastoidectomy, with 
many surgeons using the ear canal to access the anterior 
part of the attic 7. The intact canal wall approach has tra-
ditionally been favoured for its simpler postoperative care 
and maintenance 8. Moreover, by preserving the anatomy 
of the middle ear, the cavity is permitted to get wet and, 
thereby, does not limit patients in future activities 9.
However, many surgeons have noted high rates of recur-
rent and residual disease using this approach, and thus 
advocate a staged or ‘second-look’ procedure that occurs 
months to years after the first 10 11. Because of these dis-
advantages, others prefer to remove the posterior canal in 
their treatment of cholesteatoma 12 13. This group conjec-
tures that improved visualization of the disease and affect-
ed middle ear anatomy, including the sinus tympani and 
anterior attic that are the most frequent sites of residual 
cholesteatoma in traditional intact canal wall surgery 14 15, 
result in greater long-term disease-free states.
Although open tympanoplasty decreases the rate of re-
currence, nevertheless, in our opinion, the removal of the 
posterior canal does not always ensure complete visual-
ization of sinus tympani that often remain hidden from 
surgical view. This situation may strongly be connected 
with the high rate of residual disease observed after this 
procedure. These observations suggest that there is no 
single procedure to treat all cases of cholesteatoma, and 
that the otologic surgeon should be flexible in chosing a 
procedure depending on the individual case. 
Literature data show that recurrent cholesteatoma is still 
observed in nearly 20% of CWU tympanoplasties, with an 
overall relapse rate of up to 70%, while open techniques 
are often accredited with a rate of residual disease of less 
than 7% and nearly no recurrent disease 16.
Gaillardin et al. 17 after a mean follow-up of 48 months 
(range, 24-96 months) found a rate of residual disease 
of 25% considering cholesteatomas in 113 ears operated 
with a closed canal wall-up tympanoplasty. Mishiro et 
al. 18 described recurrent cholesteatoma in 19.4% of ears 
treated with closed tympanoplasty. Haginomori et al. 19 
performed 85 canal wall-down tympanoplasties and ob-
served 18 (21%) residual cholesteatomas after 1 year at 
second-look. Over a follow-up period ranging from 4 to 15 
years (mean follow-up, 8 years), de Zinis et al. observed 
only 4 (2.1%) residual cholestatomas and no recurrent 
cholestatomas among 189 ears treated with CWD tympa-
noplasty for cholesteatoma of the middle ear. Neverthe-
less, 17 patients (9.0%) developed small keratin pearls, 
while recurrent otorrhoea and mastoid cavity granula-
tion tissue formation occurred in 10 cases (5.2%). Sanna 
et al. 20 evaluated 222 cases of cholesteatomas operated 
with their modified Bondy’s technique: they reported a 
pearl-like residual cholesteatoma in 7.4% of ears, while 
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no recurrence was discovered over a mean follow-up of 
7.8 years (range, 5-16 years). 
In their meta-analysis performed on 13 studies including 
a total of 4720 patients, Tomlin et al. 21 demonstrated that, 
when realized as a single-stage surgery, an intact canal 
wall approach to cholesteatoma treatment has nearly 3 
times greater likelihood of recurrence than a canal wall 
down surgery. 
In general, only 2 of the studies reported no significant dif-
ferences between the two techniques, while 11 of the 13 da-
ta sets statistically favoured the canal wall down approach. 
However, the rate of cholesteatoma recurrence depends 
not only on the follow-up period, surgical methods and 
surgical techniques, but also in the methods used for 
statistical analysis. For this reason, Mishiro et al. 18 ana-
lyzed the recurrence rate of cholesteatoma after 345 in-
terventions of tympanoplasty (n = 113, CWD; n = 232, 
CWU) using Kaplan-Meir survival analysis. After a mean 
follow-up period of 5 years, the recurrence rate (compris-
ing residual and recurrent cholesteatomas) was 11.8% al-
though the authors underlined how the follow-up rates of 
patients decreased during the time after surgery (93.3% 
after 1 years, 78.3% after 3 years, 70.1% after 5 years). 
In our opinion, this observation represents an important 
point of view that authors should always keep in mind to ob-
tain a more correct analysis of surgical outcomes. In fact, the 
data of many reports may be affected/altered by the number 
of patients who dropped out from clinical follow-up. 
Regarding the data in our review, the high rate of exclu-
sive endoscopical transcanal procedures performed (57%) 
should be noted in comparison of the lower rate of com-
bined approaches requiring mastoidectomy (43%). An-
other point of interest is the rate of residual disease and 
recurrences that appear lower compared to data reported 
in the literature for canal wall up interventions performed 
exclusively by mean microscopy. These promising results 
seem to confirm the usefulness of the endoscope in terms 
of outcomes. 
The main limitations related to the seven studies analyzed 
in our review are the short time of follow-up and the limit-
ed number of patients treated by the authors. In fact, with 
the exception of Tarabichi et al. 7 there is no report show-
ing a follow-up greater than three years, and only Mar-
chioni et al. 22 reported a cohort larger than 100 patients. 
In general, both these issues are closely connected with 
the recent introduction of endoscopic middle ear surgery 
that needs more time to reach a sufficient number of cases 
and an adequate time of follow-up. 
Nevertheless, from studies analyzed in our review, the 
endoscope appears to allow an important reduction of 
unnecessary mastoidectomies in cases of cholesteatoma 
limited to the middle ear cavity, favouring the increase 
of exclusive transcanal middle ear surgeries. Moreover, 
in cases of pathologies involving the mastoid, endoscopic 
assistance may promote the choice of canal wall up proce-

dures limiting the rate of recurrences and residual disease 
typically associated with this approach. 

Conclusions
On the basis of literature data, canal wall down tympa-
noplasty still remains the most effective procedure in 
preventing recurrent disease after a single-stage surgery. 
Nevertheless, because the surgical approach depends on 
patient preference and lifestyle factors, the maintenance 
of posterior ear canal should be achieved in young pa-
tients, and the endoscopic technique may represent an 
important tool in obtaining this aim. Our review appears 
to confirm the importance of this tool in middle ear sur-
gery. Obviously further reports are still needed to confirm 
and integrate this initial data, increasing the number of 
patients and organizing an accurate follow-up method to 
avoid the “drop out” issues.
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SUMMARY

This draft of the Official Round Table held during the 99th SIO National Congress is an updated review on the diagnostic tools, the impor-
tance of polysomnographic recording and a critical analysis of the surgical techniques in obstructive sleep apnoea syndrome (OSAS). The 
review and analysis of available publications is the premise along with a specific analysis of the relationship between OSAS and metabolic 
and vascular disorders. In addition, the most recent investigations on sleep disorders and altered glucose metabolism are summarised and 
discussed together with the results of a study by the authors involving a fairly large number of patients with OSAS and diabetes.
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RIASSUNTO 

Questo testo è un estratto della tavola rotonda ufficiale tenutasi durante il 99o Congresso Nazionale SIO. Si tratta di una revisione aggior-
nata sugli strumenti diagnostici, sull’importanza della polisonnografia e di un’analisi critica delle tecniche chirurgiche dell’OSAS. La 
revisione e l’analisi di tutti gli studi costituiscono la premessa e il completamento dei capitoli; particolare attenzione è posta sul rapporto 
tra OSAS e disturbi metabolici e vascolari. Inoltre, i lavori più recenti su disturbi del sonno ed alterazioni del metabolismo glucidico sono 
riassunti e discussi insieme ai risultati di uno studio portato avanti dagli autori che coinvolge un discreto numero di pazienti con OSAS e 
diabete.
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Introduction 
Respiratory disorders play an important role in determin-
ing and increasing many metabolic pathologies. Respira-
tion in fact, is a fundamental function of any organism, 
and it is biologically logical that it should be connected 
with other critical functions including the control of glu-
cose blood levels.
On the other hand, glucose levels in blood result from the 
interaction of many factors, one of which is the high over-
night activity of the brain.
In patients with diabetes, it has been shown that not only 
obstructive apnoea, but also simple snoring, has a nega-
tive effect on insulin sensitivity, fasting blood glucose and 
glycated haemoglobin (HbA1c) levels. 
As a whole, very recent data point out that sleep disor-
dered breathing (SDB) can be the cause of notable glycae-

mic variability (GV), and this in turn, is one of the many 
factors that are associated with complications of diabetes.
Both direct and indirect mechanisms can explain the ef-
fects of SDB on blood glucose levels. Among these, one 
of the most important is that anoxia during OSAS is a 
potent stimulus for catecholamine secretion and glycog-
enolysis. An indirect effect regards obesity, as it is tightly 
connected with diabetes (to emphasize this connection the 
term “diabesity” has been created) 1-3.
Nocturnal awakenings and sleep disruption in OSAS lead 
to debt in sleep which, in turn, is translated into other ac-
tivity during diurnal hours, thus promoting obesity.

Relevance of OSAS in metabolic disorders
Some studies have demonstrated a role for OSAS using 
polysomnographic recording and the oral glucose toler-
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ance test (OGTT) 4. The work of Punjabi 5 in 118 non-di-
abetic subjects who underwent an insulin sensitivity test, 
FSIGT (frequently sampled intravenous glucose toler-
ance) 6, provides evidence that OSAS reduces insulin sen-
sitivity by 27%, 37% and 48% according to the severity of 
oxygen reduction, defined as modest, moderate or severe, 
respectively. However, in that report, the criteria used to 
define these classes is not clear, and it is unknown if the 
definition was based on the number of apnoea/hypopnoea 
episodes or on the level of associated oxygen deprivation. 
Another study on 150 males showed that an increase of the 
apnoea/hypopnoea index is associated with an increased 
risk for impaired glucose tolerance (IGT) and development 
of insulin resistance. Both these conditions are considered 
as prodromic to type 2 diabetes and an essential part of what 
is referred to as metabolic syndrome. We recently demon-
strated in 60 OSAS subjects that the number of nocturnal 
awakenings was strictly related with instability of glucose 
values upon awakening (glycaemic variability) 7. This vari-
ability is now deemed to be one of the major risk factors for 
cardiovascular diseases both in diabetic and non-diabetic 
individuals. There are many interesting reports on this sub-
ject that have been accurately evaluated in a recent review 8.
There are also some studies that demonstrate the increase 
of inflammatory factors in subjects with OSAS: among 
these, C-reactive protein and cytokines, which are re-
sponsible for systemic atherosclerosis and probably have 
a role in the appearance of neoplasms 9 10. There is also 
evidence of an increase of atherogenic dyslipidaemia in 
subjects with OSAS 11. 
The metabolic–OSA connection is well studied. It is 
known that poor sleep/OSA may have a negative effect 
on body weight. OSAS subjects have substantial difficulty 
losing weight, and tend to increase it  12. Among the nu-
merous mechanisms hypothesised to explain this effect is 
a critical that involves the hormone leptin, which regu-
lates appetite 13. OSAS subjects show resistance to leptin 
and a concomitant increase in appetite drive  14  15. Some 
years ago, the presence of high but ineffective levels of 
leptin in obese type 2 diabetic subjects was shown to be a 
markers of insulin resistance 16. Another interesting con-
nection that is not yet sufficiently explored is the between 
OSAS and erectile dysfunction 17 18. 

Diagnosis of OSAS
The literature makes it increasingly evident, thanks to 
increasingly advanced diagnostic techniques, that sleep-
related respiratory disorders are associated not only with 
cardiovascular pathologies, such as arterial hyperten-
sion  19 (as already shown by Coccagna and Lugaresi in 
the 1970s) 20, but also with systemic endocrine and neuro-
logical disorders 3.
It is clear from these premises that otolaryngologists are 
often the first to encounter such patients. There is, therefore, 

the challenge to correctly diagnose these patients on the ba-
sis of clinical and instrumental investigations while assess-
ing them for therapeutic medical and surgical purposes.
It is especially important to pay attention to diagnostic 
procedures because of the relative novelty of sleep-related 
respiratory disorders as a pathology outside the traditional 
domain of expertise of ENT specialists.
Diagnostic procedures must be aimed at: compiling a 
thorough clinical history; evaluating, clinically and in-
strumentally, all alterations of normal anatomy and physi-
ology of the cervical-cephalic regions; locating the ob-
struction site(s) of the upper airways.
Pursuant to the 2007 Italian Society of Otolaryngology 
guidelines, it is our view that patients suspected of OSAS 
should undergo a basic set of tests for gathering clinical 
data, to be followed by a more advanced clinical-instru-
mental investigation in case of surgical planning.

Basic Test Set:
•	 thorough anamnestic evaluation;
•	 ENT clinical examination;
•	 Muller’s manoeuvre-assisted fiberoptic laryngoscopy.

Advanced clinical-instrumental investigation:
•	 nose function trials;
•	 cephalometric analysis;
•	 sleep endoscopy;
•	 imaging.

Given the large amount of information to be analysed and 
integrated with the results from nocturnal cardio-respira-
tory monitoring, it is useful to adopt specially-dedicated 
medical records for this disorder, as already advanced by 
several authors 21.
The relationship between nasal obstruction and respira-
tory disorders has been studied for more than 30 years. 
A close association has been hypothesised between in-
creased nasal resistance and severity of snoring and sleep 
apnoea  22. The link between nasal resistance and OSAS 
severity has been shown by several authors, but there are 
several contrasting studies which show no association, in 
clinical trials, between nasal obstruction and apnoea 23-25. 
On the other hand, perusal of the literature does highlight 
that many patients affected by sleep-related respiratory 
disorders show symptoms of nasal obstruction; likewise, 
it is well known that an integral part of snoring-corrective 
surgery is nasal surgery. In addition, some authors suggest 
a decrease in nasal resistance can be of use in CPAP ven-
tilation therapy, due to the lower air pressures required 26.
The traditional otolaryngological approach to the patient 
with nasal obstruction was rendered obsolete by the avail-
ability of modern diagnostic tools. Virtually, all instances 
of nasal ailments can be attributed to their underlying 
causes and appropriately treated by careful rhinological 
studies in specialised centres provided with adequate in-
strumentation. Thus, physical examination needs to be 
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performed with optical endoscopes reaching areas that are 
traditionally difficult to access, which allows for earlier 
and more detailed diagnoses; afterwards, tests of nasal 
function will be necessary for correct diagnostic framing.
Basic tests of nose-sinus function, useful for the assess-
ment of suspected OSAS patients, are measurements of 
airflow and pressure within the nose by active anterior 
rhinomanometry, acoustic rhinometry and mucociliary 
transport time–functional assessments of both the nasal 
fossa and their mucosal lining. 
Much has been written for the last 20 years about nasal 
fiberoptic endoscopy under sedation (sleep endoscopy). 
This technique was first described in 1991 by Croft and 
Pringle  24, who started out by observing that snoring 
and OSAS are dynamic phenomena mainly occurring in 
sleeping patients, and thought to visualise the sites of ob-
struction in the upper airways during sleep phases.
In the original study, sleep was induced by short-acting 
benzodiazepines (midazolam). The fiberoptic endoscope 
was well-tolerated by 95.8% of study subjects, and the ob-
structive problem was correctly identified in 79% of cases. 
Patients are made to lie supine on an operating table with 
low-intensity lights. Throughout the procedure oximetry 
and cardiac rhythms are accurately monitored, with sup-
plementary oxygen delivered through a mask if necessary. 
Propofol is administered at an infusion rate of 50-75 mcg/
kg/min in order to meet the target level of anaesthesia. 
At drug-induced sleep inception, the flexible endoscope 
is introduced into the anaesthetised nasal cavity, and the 
examination (digitally recorded throughout) commences. 
During the examination, dynamic collapse needs to be 
evaluated at the level of the retro-palatal and retro-lingual 

regions, as well as of the laryngeal structures. The sever-
ity and type (transverse, circular horizontal pattern) of the 
collapse needs to be noted for each region. For standardi-
sation purposes, several classification systems have been 
proposed to report the severity, type and location of ob-
structions. The most commonly used, at present, are the 
VOTE classification (Table I), introduced by de Vries 28, 
and the NOHL classification, introduced and standardised 
by the Italian School of Vicini 29 (Table II).
To date, several modifications of the technique have been 
published  30  31, with varying results. A recent review of 
the literature by Ravesloot and de Vries 32 of patients who 
underwent sleep endoscopy showed that different regions 
of the upper airways collapse, such as the velopharynx, 
oropharynx, base of the tongue and epiglottis, but it also 
underscored that the collapse is oftentimes multi-level. 
Furthermore, according to Rodriguez 33-35, sleep endosco-
py has demonstrated high test-retest reliability compared 
with other diagnostic techniques for OSAS.

The role of polysomnography
Among sleep disorders, those with the greatest impact on 
health and highest healthcare-related costs are respiratory 
disorders in sleep (mainly night apnoeas-OSAS).
Their incidence in the Italian population is estimated at 
about 180,000 people, 95% of which is probably undiag-
nosed.
There has been barely any increase in newly-diagnosed 
patients over the last 20 years, a greatly concerning figure 
from a public health and social point of view. Unfortu-
nately, this problem is still inadequately addressed, in all 

Table I. VOTE Classification according de Vries et al. 28 (shaded boxes reflect the fact that a specific structure-configuration cannot be seen).
Degree of obstruction:
	 0 No obstruction/vibration < del 50%
	 1 Partial obstruction/vibration >del 50%< del 75%
	 2 Complete collapse
	 X Not visualised

STRUCTURE DEGREE OF OBSTRUCTION CONFIGURATION

A-P Lateral Concentric

Velum

Oropharynx lateral walls

Tongue base

Epiglottis

Table II. NOHL Classification according Vicini et al. (This is associated with the pattern of collapse and tonsil size) Example: N3O4cTS3H2tLn.

Site Nose Oropharynx Hypopharynx Larynx
Supraglottic
Glottic

Grade of Obstruction/Collapse Grade 1: 0-25%
Grade 2: 25-50%
Grade 3: 50-75%
Grade 4: 75-100%

Grade 1: 0-25%
Grade 2: 25-50%
Grade 3: 50-75%
Grade 4: 75-100%

Grade 1: 0-25%
Grade 2: 25-50%
Grade 3: 50-75%
Grade 4: 75-100%

Collapse 
present/absent
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its complexity, at the educational (university), preventa-
tive or patient-care level.
Daytime sleepiness, a paramount symptom of OSAS, re-
sults from non-restful sleep at night and can lead to very 
serious consequences (traffic accidents, workplace acci-
dents, etc.). Furthermore, traffic accidents by excessive 
daytime sleepiness carry high costs, both public and pri-
vate, are generally more severe and result in a mortality 
rate almost twice that of accidents due to other causes.
Different, but equally relevant for public health, is the im-
pact of sleep apnoea syndromes on cardiovascular risk: 
few disorders such as sleep apnoea display such a strong 
and important association with hypertension, cardiac ar-
rhythmias and heart failure.
Several studies have reported that 45-50% of all hyper-
tensive subjects are actually suffering from a hidden, un-
diagnosed sleep apnoea, and the same applies to 25-50% 
of patients with heart failure. 
The most impressive datum concerns patients who have 
had a transient ischaemic attack (TIA) or stroke: a sleep 
apnoea syndrome may be present in 60% of these cases, 
and this figure increases consistently once the presence of 
a relatively common heart defect, such as a patent “fora-
men ovalis”, is factored in.
The majority of OSAS patients also display a constel-
lation of metabolic and non-metabolic cardiovascular 
risk factors typical of metabolic syndrome. Indeed, 
the suggestion has been put forth that OSAS may be a 
manifestation of metabolic syndrome (“syndrome Z”) 36 
(Fig. 1).

Polysomnography permits detection and classification of 
a number of respiratory (apnoeas, O2 desaturations) and 
neurological phenomena (e.g. arousals, or periodic move-
ments of the lower limbs), as well as blood pressure and 
cardiac activity; it is therefore essential, for the interpreta-
tion of such data, to have some basic knowledge of spe-
cific technical standards. 
In order to establish adequate treatment, OSAS medical 
specialists need to make the best use of the available se-
verity criteria provided by international guidelines. How-
ever, it is often the case that the indexes resulting from 
the scoring parameters of sleep-related respiratory events 
(RDI, AHI, ODI) are inadequate to classify and confident-
ly deal with all clinical situations.
Indeed, patterns of sleep-related events frequently occur 
that hardly fit a patient on the exclusive basis of strict 
taxonomic criteria, providing an interesting interpretative 
and therapeutic challenge. This consideration, together 
with the high incidence of OSAS in the general popula-
tion, and the vast array of disease-associated cardiovas-
cular and neurological complications, further highlights 
the need to assess OSAS patients in a clinical and multi-
disciplinary framework, reserving instrumentation exclu-
sively to the task of confirming the physician’s diagnostic 
hypotheses, developed on the basis of the patient’s signs 
and symptoms.
It is now necessary to address the question: who should 
be tested by polysomnography? In Italy, are the current 
AIMS–AIPO guidelines the most appropriate to deal with 
the problem? Who are the best specialists for expanding 

Fig. 1. “Hierarchical” hypothesis of the prevalence of metabolic and non-metabolic risk factors of sleep disorders. Adapted from: NL Nock et al.: Empirical 
evidence for “syndrome Z”: a hierarchical 5-factor model of metabolic syndrome incorporating measures of sleep disturbance. Sleep 2009, 32:615-622.
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diagnostic opportunities? The otolaryngologist has always 
been closely linked to diagnosis and surgical treatment of 
OSAS. Is it possible to broaden his role in the diagnosis 
and treatment of OSAS patients?
There is some rationale in this regard:
I. higher frequency of OSAS patients’ first visit;
II. early identification of obstruction sites;
III. widespread availability of ENT specialists;
and some challenges to be met:
I. management of diagnostic polysomnography;
II. management of the multidisciplinary team;
III. carrying out prospective studies to evaluate the effi-
cacy of a surgical approach.
The role of severe OSAS in atherosclerotic disease: 
pharmacological treatment with statins.
The recently published meta-analysis in The Lancet by 
CTT (Cholesterol Treatment Trialists Collaborators) pro-
vides further evidence that statins are a safe and effective 
way to reduce the risk of heart attack and stroke, even 
among people at very low risk for major cardiovascular 
events. A recent review  37, on the usefulness of long-
term statins in primary prevention of cardiovascular dis-
ease concluded by inviting clinicians to exercise caution 
in prescribing statins for primary prevention in patients 
at low cardiovascular risk. On the basis of these results, 
patients older than 50 years of age with severe OSAS at 
high risk for coronary heart disease and stroke should take 
statins to reduce carotid and coronary early vascular risk. 
One study  38 showed that 20% of severe OSAS patients 
developed early carotid atherosclerosis.
On the basis of the CTT study, the suggestion can be made 
that it may be appropriate to prescribe statins to subjects 
aged > 50 years, since 83% of men over 50 have a 10-year 
cardiovascular risk of 10%. In fact, the benefits to be 
gained by giving statins to anyone older than 50 years 
of age would probably result in a net saving for the pub-
lic health service by reducing health care costs resulting 
from heart attacks and strokes, and prevented by statins. 
OSAS is, among cardiac-metabolic disorders, still under-
estimated from an epidemiological point of view; it is as-
sociated in 67% of cases with an asymptomatic coronary 
syndrome, and in 51.2% with metabolic syndrome. In the 
future, substantial public health resources will be needed 
for diagnosis and early treatment.
Strengthening prevention strategies against primary 
atherosclerosis will need to be one of the focal aims of 
future healthcare programs. Furthermore, as increased 
protection from risk factors hinges on an increased level 
of education, this means that education towards healthy 
lifestyles needs to be greatly enhanced and to become an 
integral part of public healthcare policies. This is a public 
health service yielding slower effects, but certainly more 
efficacious considering the economy of the entire pub-
lic healthcare system. In another paper Ye et al., found 
increased cell-free DNA in the serum of patients with 

OSAS. The authors interpret these results by suggesting 
that chronic hypoxia-induced apnoea makes cancer cells 
more resistant and accelerates their growth. This study 
also provides important evidence that OSAS is associated 
with increased tumour mortality as well as general and 
cardiovascular mortality 39.

OSAS surgical treatment
While most patients undergo surgery because of CPAP in-
tolerance, it is imperative that they use their CPAP for at 
least two weeks prior to and after surgery in order to not 
accumulate sleep debt. Hypertension should be treated 
aggressively in the perioperative period. After surgery, ad-
mission with pulse oximetry and pain management with 
narcotics is required. Patients need to demonstrate the 
ability to tolerate a liquid diet, have adequate pain control 
and have a safe airway prior to discharge.
Nasal surgery: various observational and cross-sectional 
studies have documented a relationship between chronic 
nasal obstruction and OSA 40. Rhinitis constitutes a patho-
logic condition characterised by an increase in nasal air-
way resistance due to mucosal swelling, and therefore it 
may represent a risk factor for OSA. Several studies have 
correlated nasal congestion from allergic and non-allergic 
rhinitis as a risk factor for OSAS with differing results. 
Epidemiological data have shown that chronic rhinitis 
symptoms and increased nasal resistance measured by 
rhinomanometry are associated with habitual snoring, but 
a similar association is not documented for OSAS. 
Kohler 40 reviewed the literature about the role of the nose 
in the pathogenesis of OSA. From the currently available 
data, it was concluded that nasal congestion may contrib-
ute to the pathogenesis of OSA. Architecture and quality 
of sleep could be improved by treating nasal congestion, 
but the clinical relevance remains to be demonstrated. Na-
sal surgery may be helpful in patients who are unable to 
tolerate CPAP because of nasal obstruction, but this has 
never been shown in randomised controlled trials. Al-
though there is no role for nasal surgery as a single treat-
ment for OSA, it is quite useful in improving symptoms 
in simple snorers and potentially useful as part of multi-
level surgery in many patients with SRBD. The ERS task 
force 41 concludes that nasal surgery as a single interven-
tion is not recommended for treatment of OSAS (grade 
of recommendation C), but is recommended for reducing 
high therapeutic CPAP pressure due to nasal obstruction.
Velo-palatal and pharyngeal surgery: the tonsils and 
retropalatal areas clearly represent common sites of 
obstruction in OSA.
Palatal stiffening with the pillar implant technique may be 
useful only for patients with mild to moderate OSA who 
refused other conservative approaches. Palatal implants 
are expensive and a partial extrusion occurs in 10.3% of 
patients 37. The overall success rate is limited.
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Laser-assisted uvulopalatoplasty (LAUP) is an office-
based surgical procedure that progressively shortens and 
tightens the uvula and palate through a series of carbon 
dioxide laser incisions and vaporisations. This technique 
is associated with moderate to severe pain immediately 
after the procedure, and is weighed against the risk of scar 
contracture which can reduce the effectiveness of surgery 
and lead to complications. In mild OSAS, LAUP is not 
recommended (recommendation B) 41.
Radiofrequency (RF) surgery of the soft palate is applied 
by inserting electrodes submucosally usually into five 
sites of the soft palate. This procedure represents a good 
treatment option in habitual snorers, but it is not recom-
mended as a single-stage approach in mild OSAS and is 
not superior to placebo 42.
Other procedures for soft palate stabilisation have been 
proposed such as using nasal septum cartilage or concha 
cartilage 43.
Uvulopalatopharyngoplasty  44  45 (UP3) is the single 
most common surgical performed procedure for the 
correction of retropalatal obstruction causing or con-
tributing to OSAS. This basic procedure only corrects 
obstruction of the palate and tonsils. Firstly, Fujita him-
self recognised that half of patients submitted to UP3 
were non-responders. For those with a component of 
hypopharyngeal obstruction (Types II and III in Fujita 
and Simmons classification 46, the response rate is only 
5.3% 47. Actually, for patients with morbid obesity and 
airway involvement, UP3 treatment is unsuccessful.
Anterior palatoplasty (modified cautery assisted palato-
plasty) was proposed by Pang  48 in management of pa-
tients with mild-moderate OSA. This procedure is very 
simple and safe, and if associated with UP3 gives excel-
lent results in patients type I Fujita. 
Tucker Woodson 49 described a method of reconstructing 
the upper pharynx by performing a posterior maxillary 
osteotomy and advancing the soft palate anteriorly (pos-
terior palatal osteotomy and palatal advancement flap). 
A 67% successful response rate was observed in patients 
who underwent transpalatal advancement. This procedure 
enlarges the upper oropharyngeal airway, and can be indi-
cated in UP3 failures.
Lateral pharyngoplasty was proposed by Cahali 50 in 2003 
for patients with moderate to severe OSA to enlarge the 
collapsed lateral pharyngeal wall: the results seemed ini-
tially promising, but many patients had postoperative dys-
phagia. Expansion sphincter pharyngoplasty consists of a 
tonsillectomy, expansion pharyngoplasty with or without 
superolateral incision on the soft palate, horizontal sec-
tion and superolateral rotation of the palatopharyngeus 
muscle, partial uvulectomy and a closure of the anterior 
and posterior tonsillar pillars. The key to this procedure 
is to not completely isolate the muscle and rotate it. This 
procedure is simple to perform, but significant pain and 
swallowing problems may occur.

Tongue surgery: a variety of approaches have been de-
scribed for lingual tonsillectomy and advancement of the 
tongue base. Exposure of the tongue base is optimised via 
suspension laryngoscopy with endoscopy. Isolated retro-
lingual obstruction is present in only 25% or less of pa-
tients with OSAS.
Radiofrequency tongue base ablation (RFA): Success 
rates are higher according to the subjects’ posture with a 
rate of 87.5% for the supine position and 56.6% in non-
supine positions 51.
Lingual tonsillectomy can be done with laser, diathermy, 
cryotherapy, ultrasonic coagulating dissector, or microde-
brider. The surgical technique should be always performed 
under visualisation with telescope, and care should be tak-
en to avoid damage to the lingual neurovascular bundle 52.
Laser midline glossectomy  53 enlarges the retrolingual 
airway by reducing the base of tongue by approximately 
2.5 x 5 cm through an intraoral approach. Lingual tonsil-
lectomy, epiglottectomy and aryepiglottic fold reduction 
may be performed at the same setting. More aggressive 
resection is associated with more frequent complications 
such as lingual and airway oedema necessitating trache-
otomy.
Submucosal minimally invasive lingual excision 
(SMILE)  54 is a modified version of the description by 
Robinson et al. of tongue base reduction using coblation 
through a suprahyoid neck approach. It is a mucosal spar-
ing approach, while allowing aggressive tissue removal 
using a plasma-mediated radiofrequency device under ul-
trasonic and endoscopic guidance.
In 1999, Chabolle 55 proposed tongue base reduction with 
hyoepiglottoplasty (TBRHE) through a cervical approach. 
The lingual neurovascular bundle must be carefully iden-
tified and a subtotal tongue base resection is performed. 
Next, the hyoid bone is suspended at the lower border of 
the mandible and finally a temporary tracheotomy is car-
ried out.
The tongue-base suspension can also be obtained by 
means of REPOSE system 56. In our opinion, this proce-
dure belongs to the past and should be forgotten.
Recently some reports about the partial glossectomy using 
transoral robotic surgery (TORS) have been reported  57. 
This procedure can be performed without the need for tra-
cheotomy, but has an increased morbidity compared with 
the other techniques as RFA or SMILE 56.
Hyoid advancement: Riley et al. described hyoid sus-
pension in 1986, although with osteotomy of the mandi-
ble and fixation of the hyoid bone to the mandible 58. The 
modified hyoid suspension according to Hörmann and 
Baish  59 may provide good benefits for successful surgical 
therapy of OSA. Lewis 60 proposed a modified technique 
of inferior hyoid advancement using four sutures between 
just below the superior border of the thyroid cartilage and 
the hyoid bone pulled completely over the anterior surface 
of the thyroid cartilage. 
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Maxillo-mandibular osteotomy: clearly a very valid 
option for OSAS failures. This procedure is usually per-
formed after the above surgeries have failed to improve 
obstructive sleep apnoea and is considered a phase II 
surgery. Most of these patients have already undergone a 
staged surgery, often with UP3 and genioglossal advance-
ment as a part of a multilevel surgical program. The suc-
cess rate of this group varies from 65.2% to 97.5% 61-63. 
This surgery is perceived as an unattractive treatment mo-
dality because of the possibility of a significant change in 
the facial profile. MMO is particularly indicated in pres-
ence of craniofacial abnormalities.
Laryngeal surgery: the larynx can also be a possible site 
of obstruction in OSA. It is documented that an increase 
in the concavity of the posterior surface of the epiglottis 
can be correlated with an increase in BMI  64. Epiglottis 
reshaping with CO2 laser irradiation gives a significant 
improvement even in children with laryngomalacia and 
obstructive sleep apnoea. The data suggest that this form 
of airway distress characterised by prolapse of supraglot-
tic structures into the glottic airway during inspiration is 
an important contributor to OSA, and that its correction 
can significantly improve sleep in children.
Skin-lined tracheostomy: this procedure bypasses the 
laryngeal airway and is reserved for use in patients with 
severe OSA who have failed to improve with other medi-
cal and surgical treatments and in special cases in which 
these modalities are contraindicated or not tolerated. In 
OSA, patients submitted to tracheostomy showed a severe 
reduction in blood pressure and hypoglycaemia  65. Tra-
cheostomy is preferably carried out with the skin-lined 
technique  66 to guarantee greater stability, less risk of 
granulation tissue and wider opening than tracheotomy.

Considerations
Among the phenomena that modulate the activity of the 
brain, sleep plays an important role. Normal breathing 
and sleep patterns are essential to survival, and thus it is 
not unexpected that the importance of SDB and OSAS 
and their effect on glucose metabolism and diabetes have 
been evalauted recently in several important publications; 
in the last Meeting of the European Association for the 
Study of Diabetes (EASD) an entire session was devoted 
to SDB and its impact on the diabetes 1-3.
At present there is sufficient data to accept the existence of 
an interaction among OSAS and some recently described 
metabolic disorders (18), but understanding the mecha-
nisms behind this is much more complicated. We have re-
cently proposed a model of this interaction (Fig. 2).
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Combined chemoradiotherapy with local microwave 
hyperthermia for treatment of T3N0 laryngeal 
carcinoma: a retrospective study with long-term 
follow-up
Trattamento radiochemioterapico combinato con l’ipertermia locale a microonde 
nel trattamento dei carcinomi laringei T3N0: studio restrospettivo e follow-up  
a lungo termine
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Summary

The purpose of our study was to test the efficacy and toxicity of hyperthermia in conjunction with chemoradiotherapy for T3N0 laryngeal cancer. 
From 1997-2006, 25 patients diagnosed with T3N0 laryngeal carcinoma who denied laryngectomy were selected for this retrospective study. 
Patients received a total dose of 70 Gy (2 Gy per fraction, 5 days per week) in combination with 6 weekly sessions of hyperthermia, in addition 
to weekly cisplatin chemotherapy. The hyperthermia device was operated as a 433 MHz microwave heating with water loaded and water-cooled 
waveguides. The temperature was monitored subcutaneously in the skin under the aperture of the waveguide. The median follow-up was 60 
months, while 23 of 25 patients (92%) presented complete response to treatment. The two patients that did not respond to thermoradiotherapy 
underwent total laryngectomy, and during follow-up were alive and free of disease. According to EORTC/RTOG criteria, toxicity was mild: 
three patients (12%) presented grade III, eight (32%) presented grade II and 14 (56%) presented grade I acute skin toxicity. Grade III laryngeal 
late toxicity (vocal cord malfunction due to severe oedema) was noted in two patients (8%) at 6-8 months post-thermo-chemoradiotherapy. Tmin 
was correlated (Spearman rho, p < 0.05) with response to treatment as well as with acute skin toxicity and laryngeal function. When a patient 
with T3N0 laryngeal carcinoma denies laryngectomy, an alternative treatment is combined thermo-chemoradiotherapy which seems to be effec-
tive and generally tolerable with radiation-induced skin toxicity and/or late side effects. A larger patient cohort is needed to confirm these results.

Key words: Hyperthermia • Laryngeal cancer • Radio-chemotherapy • Toxicity • Follow-up

Riassunto

Col presente lavoro abbiamo voluto testare l’efficacia e la tossicità del trattamento combinato dei carcinomi laringei T3N0 mediante 
ipertermia e radio-chemioterapia. Per questo studio retrospettivo abbiamo selezionato 25 pazienti, trattati fra il 1997 e il 2006, ai quali 
era stato diagnosticato un carcinoma laringeo con stadiazione T3N0, che avevano rifiutato la laringectomia come possibile trattamento. 
Tutti i pazienti sono stati sottoposti ad una dose di 70 Gy di radioterapia (2Gy per frazione per 5 giorni alla settimana) in combinazione 
con 6 sessioni di ipertermia a cadenza settimanale. I pazienti sono stati inoltre sottoposti ad un trattamento chemioterapico settimanale 
con cis-platino. L’ipertemia è stata ottenuta mediante un generatore di microonde a 433 MHz con un sistema direzionale raffreddato ad 
acqua. La temperatura è stata monitorata a livello sottocutaneo in corrispondenza della porzione terminale del sistema direzionale per le 
microonde. La mediana del follow-up è stata di 60 mesi, nei quali 23 dei nostri 25 pazienti (92%) ha presentato una remissione completa. 
Nei due pazienti non responsivi alla termo-radioterapia si è proceduto all’esecuzione di una laringectomia totale, ed in corso di follow-up 
entrambi sono risultati essere vivi e liberi da malattia. Se valutata secondo i criteri dell’EORTC/RTOG la tossicità rilevata è stata leggera: 
3 pazienti (12%) hanno presentato un grado III di tossicità cutanea acuta, otto (32%) un grado II e 14 (56%) un grado I. In due pazienti 
(8%) è stato registrato, a 6-8 mesi dalla termo-chemioterapia una tossicità laringea ritardata di grado III, con edema severo delle corde 
vocali. La temperatura minima registrata ha mostrato una correlazione sia con la risposta al trattamento (Spearman rho, p < 0,05) sia con 
la tossicità cutanea acuta e la funzione laringea. Nei casi in cui un paziente con un carcinoma T3N0 della laringe rifiuta la laringectomia, 
la termo-chemioterapia si propone come un alternativa efficace caratterizzata da effetti collaterali tollerabili quali la tossicità cutanea 
radioindotta o effetti indesiderati tardivi. La conferma dei nostri dati richiede tuttavia l’analisi di una casistica più ampia.

Parole chiave: Ipertermia • Carcinoma laringeo • Radio-chemioterapia • Tossicità • Follow-up
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Introduction
Hyperthermia, the elevation of tumour temperature above 
42°C, is an anticancer modality that can be used for the 
treatment of many types of cancer. Hyperthermia is usu-
ally applied in conjunction with other therapeutic modali-
ties such as radiotherapy, as their mechanisms of action 
are complimentary  1. It has been observed that at high 
temperatures cell death is mainly due to protein denatura-
tion which causes alteration in cell structures and changes 
in enzyme complexes that are required for DNA synthesis 
and repair 2. Radioresistant cancer cells that are hypoxic, 
acidotic and nutrient deprived, are sensitive to hyperther-
mia. In addition, hyperthermia and radiotherapy are ef-
fective in different phases of the cell cycle. Hyperthermia 
affects tumour blood flow and oxygenation resulting in 
enhancement of radiation response  3. Many trials have 
shown that the combined therapy is effective for the treat-
ment of cancer and improves clinical response and local 
control of disease 4 5.
Advanced stage laryngeal carcinoma is associated with 
poor prognosis and greatly affects the patients’ quality of 
life 6. The most common treatment modalities are either 
laryngectomy followed by chemoradiotherapy or radio-
therapy alone 7. The incidence of laryngectomy post-radi-
otherapy due to local relapse for T3 laryngeal carcinoma 
remains high  7  8. Chemoradiotherapy offers improved 
clinical outcome in comparison to irradiation alone  9-11. 
There are patients, however, who deny the above thera-
peutic approach due to the poor quality of life caused by 
laryngectomy.
The purpose of our study was to test in a retrospective 
manner, whether the combination of hyperthermia and ir-
radiation is an effective treatment modality for patients 
who suffer from T3N0 laryngeal carcinoma and refuse 
laryngectomy.

Materials and methods
From 1997-2006, 25 patients diagnosed with T3N0 laryn-
geal carcinoma who denied laryngectomy were selected 
to participate in this retrospective study. The pre-treat-
ment evaluation included blood test, clinical examination 
and CT scan of the cervix and thorax. The treatment of 
hyperthermia took place either in the Aretaieion Universi-
ty Hospital or at the Radiotherapy Department of YGEIA 
Hospital. The treatment planning used was either PLATO 
(Nucletron, The Netherlands) or HELAX-TMS (Nucle-
tron B.V., Veenendaal, The Netherlands) depending on 
the radiotherapy department where irradiation was per-
formed. The technique used in all cases was 3D conformal 
radiotherapy with CT-based image treatment planning. 
On all cases, the treatment delivery was performed with a 
6MV LINAC SIEMENS MX. There were three phases of 
irradiation according to the technique of shrinking fields. 
In the first phase, together with the primary disease, the 

levels of IIA, IIB, III and IV were included up to 46 Gy, 
although no evidence for nodal disease was confirmed. 
However, this was done due to clinical (radiological) stag-
ing of the disease and not surgical (pathological) confir-
mation. Phase 2 included the laryngeal region with levels 
IIA and III (due to the close location with the larynx) cer-
vical lymph nodes up to 56-58 Gy. The third phase in-
cluded only the larynx up to 70 Gy. During phases 2 and 
3, the spinal cord was excluded from the irradiation fields. 
An immobilization mask was used in all cases, while a 
conventional simulation was used before irradiation for 
confirmation of portals. In all patients, portal film was 
taken once per week throughout the entire radiotherapy 
schedule. Patients received a total dose of 70 Gy (2 Gy per 
fraction, 5 days per week) in combination with 6 weekly 
sessions of microwave hyperthermia. The hyperthermia 
session was performed weekly every Monday or Tues-
day throughout the radiotherapy, at the left or the right 
side of the neck alternately by the weekly session. The 
hyperthermia device was operated as a 433 MHz micro-
wave heating with water-loaded and water-cooled wave-
guides  12. The applicator used was a rectangular wave-
guide 6 × 7 cm with an effective field size of 5 × 6 cm 
(Fig. 1). The microwave device had an omitted power of 
100 Watts RMS. The temperature was monitored with a 
thermocouple, while temperature measurement was made 
with 2 sec of power interruption. The temperature was 
monitored subcutaneously in the skin under the aperture 
of the waveguide. Thermal parameters such as Tmin and 
Tmax were always monitored. The hyperthermia session 
was prescribed as an one-hour heating with temperature 
range between 42-45°C. Radiation induced toxicity was 
evaluated with the EORTC/RTOG toxicity criteria 13.
All patients received concurrent weekly cisplatin 40 mg/
m2 as a radio-sensitizing agent for radiotherapy. All pa-
tients signed informed consent for the combined treat-

Fig. 1. Rectangular waveguide operating at 433 MHz used for local hy-
perthermia.
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ment according to the Declaration of Helsinki for Human 
Rights. All patients signed an informed consent that they 
agreed to have a combination of chemotherapy, radio-
therapy and hyperthermia since they have denied surgical 
intervention. They were informed that the best practice 
for them would be laryngectomy, while the response to 
chemoradiotherapy and hyperthermia would not be the 
same as local excision. Moreover, they were informed 
about the potential toxicity of the combined treatment. 
Since there was no reimbursement for hyperthermia, the 
local board approved the inclusion of hyperthermia, while 
patients for this certain tumour location received 1-hour 
local thermotherapy without charge.
According to the study protocol, patients that were in-
cluded should meet the following criteria:
•	 Histologically proven glottic T3 squamous cell carci-

noma.
•	 Contrast – enhanced CT scan performed before treat-

ment.
•	 Confirmation of clinical staging of cervical lymph 

nodes, in terms of N0, with MRI study of the neck.
•	 Normal electrocardiogram and normal chest–wall X–

ray.
•	 Age 18-80 years old and life expectancy > 2 months.
•	 Karnofsky performance status (KPS)  >  70% and 

World Health Organization Status (WHO) 0 - 1.
•	 Laboratory values (performed one week before study):
	 Absolute neutrophil count > 3000/mm3;
	 Platelet count > 100,000/mm3;
	 Haemoglobin > 10 g/dl.
•	 Urea and serum creatinine lower than upper limit of 

laboratory normal.
•	 Total and direct bilirubin lower than upper limit of 

laboratory normal.
•	 Serum glutamic – oxaloacetic transaminase, serum 

glutamic – pyruvic transaminase lower than upper 
limit of laboratory normal.

•	 Alkaline phosphatase lower than upper limit of labora-
tory normal.

•	 Patient denial for laryngectomy.
The exclusion criteria for the study were:
•	 Age > 80 years old.
•	 Patients with pacemaker.
•	 Patients with implanted electronic devices.
•	 Patients with implanted stents.
•	 Patients with fever before treatment.
The primary endpoints were response to treatment ac-
cording to RECIST criteria 14 together with loco-regional 
control rate and overall survival. The secondary endpoint 
was treatment-related toxicity. All patients underwent CT 
and/or MRI study together with direct laryngoscopy every 
3 months the first year and every six months thereafter. 
According to the local protocol in our department for 
follow-up in head and neck patients, the intention was to 
follow-up patients for 5 years post-treatment.

Statistical analysis
The correlation between thermal parameters and toxic-
ity grading (acute and late) as well as response rate was 
performed with the Spearman rho non-parametric test. 
The Kaplan-Meier method was used for survival analysis. 
Comparison of KPS values before and after treatment was 
done with the Wilcoxon non-parametric test. The signifi-
cance level in all cases was taken at the level of 0.05. All 
analyses were performed with SPSS ver. 10 (IL, USA).

Results
In our study, 25 patients with laryngeal carcinoma who 
received local hyperthermia combined with chemo-radio-
therapy were included in this retrospective study. Accord-
ing to CT images before treatment, the mean tumour vol-
ume was 3.26 (± 0.19) cm3, with a range of 2.9-3.5 cm3. 
The median follow-up was 60 months (range 60-72 
months), while 23 of 25 patients (92%) presented com-
plete response to treatment. Concerning the two failures, 
one presented stable disease at three months post-treat-
ment, while the other had progressive disease at 6 months 
post-treatment. The two patients that did not respond to 
thermoradiotherapy underwent total laryngectomy with 
clear margins and lymph node dissection of levels II and 
III, with pathological confirmation of N0 disease. During 
follow-up these patients remained alive and free of disease. 
Toxicity was mild: three patients (12%) presented grade 
III, eight (32%) presented grade II and 14 (56%) presented 
grade I acute skin toxicity. There was an increased acute 
skin toxicity (mainly erythema) in the area of hyperther-
mia treatment at the footprint of the antenna. Moderate late 
toxicity consisted of vocal cord malfunction due to severe 
oedema (grade III), and was noted in two patients (8%) 
at 6-8 months post-thermoradiotherapy. The loco-regional 
control rate at 5 years is shown in Figure 2. Acute and late 
skin toxicity together with the late laryngeal toxicity re-
lated to laryngeal function is reported in Table I.

Fig. 2. Loco-regional control rate for a median follow-up of five years.
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During the hyperthermia session, thermal parameters 
such as Tmin and Tmax were monitored for all patients. 
From our statistical analysis, it was found that Tmax cor-
related with Tmin (Spearman rho = 0.69, p < 0.01), acute 
skin toxicity (Spearman rho = 0.78, p < 0.01) and late re-
actions such as laryngeal function (Spearman rho = -0.45, 
p < 0.029). A correlation was found between Tmin and 
response to treatment (Spearman rho = -0.47, p < 0.017) 
as well as acute toxicity (Spearman rho = 0.54, p < 0.005) 
and laryngeal function (Spearman rho = -0.48, p = 0.021). 
All these correlations were statistically significant. Fi-
nally, statistically significant correlation was noted be-
tween laryngeal function and response as well as acute 
toxicity (Spearman rho  =  0.74, p  <  0.01 and Spearman 
rho = -0.52, p = 0.012 respectively). The results of the sta-
tistical analysis are presented in Table II. No haematologi-
cal toxicity was seen in any case. The mean Karnofsky 
performance status score before and after combined treat-
ment was 88.4% (± 8.9) and 88.2% (± 9.8), respectively 
(p = 0.805, Wilcoxon test).

Discussion
The treatment of choice for laryngeal carcinoma consists 
of surgery in addition with chemoradiotherapy or radio-
therapy alone 7 15. This treatment often causes toxicity and 
is related with limited local control and survival 6 15. Stud-
ies have shown that total laryngectomy has a survival ad-

vantage over chemoradiation or radiation alone. Chen  10 
demonstrated that considering one-year survival, the 
hazard ratio (HR) is 1.0 for total laryngectomy, while for 
chemoradiotherapy is 1.35 and 1.51 for radiotherapy alone. 
Concerning 4-year survival, these ratios were 1.0, 1.24 and 
1.39, respectively. Corry 7 showed that for patients treated 
with chemoradiotherapy without surgical treatment, overall 
survival was disappointing. Three-year overall survival and 
5-year overall survival were 67% and 45%, respectively. 
The rates for 3-year local disease control and 5-year local 
disease control were 83% and 77%, respectively. In another 
study, patients treated with either induction chemotherapy 
and hyperfractionated radiation therapy or chemoradiation 
overall survival was 66%; an anatomically intact larynx 
was retained in 79% of patients, but 30% never resumed 
their pretreatment organ function 8. In addition, many trials 
demonstrate that chemoradiotherapy leads to better thera-
peutic results than radiotherapy alone 9 11 16-18.
Hyperthermia seems very promising in combination with 
radiotherapy, showing an enhancement in response to 
irradiation  19. Several studies have shown the potential 
radio-sensitization both in animals and in humans  20  21. 
In our study, we investigated if the combination of local 
hyperthermia with chemoradiotherapy in patients who 
denied laryngectomy is an effective treatment for T3N0 
laryngeal cancer. We also assessed the acute and late tox-
icity of this therapeutic modality. Our results showed that 
for T3N0 the complete response rate was up to 92% after 

Table I. Acute/late skin toxicity and late laryngeal toxicity according to EORTC/RTOG criteria.

Grade I Grade II Grade III
Acute skin toxicity

Follicular, faint or dull erythema 
/ epilation / dry desquamation / 
decreased sweating

Tender or bright erythema, patchy 
moist desquamation / moderate 
oedema 

Confluent, moist desquamation other 
than skin folds, pitting oedema

14/25 (56%) 8/25 (32%) 3/25 (12%)
Late skin toxicity

Slight atrophy; pigmentation change Patch atrophy; moderate 
telangiectasia

Marked atrophy; gross telangiectasia

5/25 (20%) 2/25 (8%) -
Late laryngeal toxicity

Hoarseness; slight arytenoid oedema Moderate arytenoid edema; chondritis Severe oedema; severe chondritis
19/25 (76%) 4/25 (16%) 2/25 (8%)

Table II. Spearman rho correlation between thermal parameters, response rate, EORTC/RTOG acute skin toxicity and laryngeal function.

Tmax Response (yes/no) EORTC/RTOG (acute) Laryngeal function 
(EORTC/RTOG late)

Tmin rho 0.69 -0.47 0.54 -0.48
p < 0.01 0.017 0.005 0.021

Tmax rho -0.31 0.78 -0.45
p 0.136 < 0.01 0.029

Response (yes/no) rho -0.25 0.74
p 0.223 < 0.01

EORTC/RTOG (acute) rho -0.52
p 0.012
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combined thermo-chemoradiotherapy. Only two patients 
did not respond to treatment and underwent total laryn-
gectomy. Hinohira  22 showed that for patients suffering 
from laryngeal carcinoma and treated with hyperthermia 
and chemoradiation, the response rate (complete and par-
tial response) was 100%. Other studies testing the combi-
nation of irradiation and hyperthermia in patients suffer-
ing from head and neck cancer showed that the complete 
response rates ranged from 76-78.6%  23-26. The trials of 
Engin 27 and Gabriele 28 showed complete response rates 
of 58% and 40%, respectively. In the trial of Serin, the 
local complete response rate of patients treated with hy-
perthermia and chemoradiotherapy was 82% 29. Chang 30 
treated patients with head and neck cancer (stage IV) with 
a combination of hyperthermia and chemotherapy with a 
response rate (complete and partial response) of 37.5%. 
The median follow-up of our patients was 60 months, and 
a significant 5-year survival rate was observed. In com-
parison with the above mentioned studies, treatment out-
come in our study appears to be high (response rate up to 
92%), whereas the rates for 5-year survival referred to in 
the current literature concerning thermoradiotherapy are 
24%, 50-55% and 68.2% 23 24 31.
The acute toxicity observed by combined treatment was 
mild; vocal cord malfunction was noted as late toxicity at 
6-8 months post thermoradiotherapy in only two patients. 
It is well established in many trials that hyperthermia in 
addition to radiation therapy is well tolerated and is not 
associated with severe side effects 23 27 28.
In studies that tested the correlation between thermal pa-
rameters of hyperthermia and clinical outcome of patients 
with head and neck cancer, there was an impact of ther-
moradiotherapy on both therapeutic outcome 28 and mor-
bidity 27, although this correlation did not reach statistical 
significance. From our statistical analysis, it was found 
that Tmax correlated with Tmin (Spearman rho = 0.69, 
p < 0.01) and acute (Spearman rho = 0.78, p < 0.01) and 
late reaction-laryngeal function (Spearman rho  =  -0.45, 
p < 0.029). A correlation was also found between Tmin 
with response (Spearman rho = -0.47, p < 0.017), acute 
toxicity (Spearman rho = 0.54, p < 0.005) and laryngeal 
function (Spearman rho  =  -0.48, p  =  0.021). All these 
correlations were statistically significant. In a previous 
study 32, we reported on the impact of Tmin with response 
of superficial tumours. In addition, the reason for the cor-
relation of Tmin with high radiation induced morbidity 
might be the elevated temperatures affecting both skin tol-
erability and glottic cord functionality, in terms of the ra-
diosensitivity that the thermotherapy produces in normal 
tissues. Finally, statistically significant correlation was 
noted between laryngeal function as well as response and 
acute toxicity (Spearman rho = 0.74, p < 0.01 and Spear-
man rho = -0.52, p = 0.012, respectively). The reason for 
this is obviously the highly deposited microwave power 
in both the glottic tumour and the normal surrounding tis-

sues, since hyperthermia has the disadvantage of the lack 
of focusing only in cancerous tissue. The effective field 
size of our hyperthermia applicator is 5 × 6 cm, by includ-
ing both anatomically normal structures and the glottic 
tumour in the hyperthermia field.
Hyperthermia seems to play an important role in the cure 
of head and neck cancer, since it was observed that when 
hyperthermia is added to radiotherapy the response rates 
are significantly higher that those of radiation therapy 
alone. Valdagni, reported the results of a randomized 
study on 44 metastatic squamous cell cervical lymph-
nodes comparing radical irradiation vs. radical irradiation 
plus twice a week local microwave hyperthermia 33. They 
showed that the complete response rate for patients treated 
with irradiation alone was 37% and increased to 82% with 
the addition of hyperthermia. Huilgol 26, in a randomized 
trial with 56 patients, found a statistically significant dif-
ference in complete response: 42.4% for irradiation alone 
and 78.6% for thermoradiotherapy. Hoshima 31, compar-
ing thermochemoradiotherapy in 18 patients with 25 re-
current lesions vs. chemoradiotherapy in 22 patients with 
27 recurrent lesions, reported similar results with com-
bined thermo-chemotherapy with a total response rate up 
to 92.0%, while there was a significant difference in com-
plete response between the two groups. In the same study, 
the 5-year cumulative local control was 68.2% vs. 22.2% 
in favour of hyperthermia.
Several studies have been published on radical irradia-
tion ± chemotherapy instead of laryngectomy for T3N0 
disease. Hinerman  34 studied 68 patients who received 
radiotherapy without chemotherapy and reported a local 
control rate up to 78% and overall survival up to 52%. 
Bergqvist 35 retrospectively reported a 5-year survival rate 
up to 72% for patients who underwent radiotherapy. Jack-
son 36, in 70 patients with T3 disease, reported a 5-year 
recurrence free rate of 65% with radiotherapy alone. It 
should not be underestimated that the high loco-regional 
response rate in our study with complete response was up 
to 92%. There are three possible reasons for this result. In 
our opinion, the first is the addition of local hyperthermia 
to the laryngeal area. The second is the fact that all of our 
patients had a tumour volume less than 3.5 cm3. Indeed, 
Lee 37 as well as Pameijer 38 reported excellent results with 
larynx preservation up to 85-92% when tumour volume 
was less than 3.5 cm3, such as in our case. The third is the 
prophylactic irradiation of clinical N0 lymph nodes, even 
without surgical dissection and consequent pathological 
staging. In fact, Yu 39, in 83 patients with T3-4 laryngeal 
tumours, reported a neck recurrence rate of clinical N0 
patients of 14.3%. It should not be underestimated that 
the frequency used for local hyperthermia was 433 MHz 
instead of 915 MHz, which is commercially used for su-
perficial heating. The approximate penetration depth for 
433 MHz and 915 MHz is 3.5 cm and 2 cm respectively, 
by deeper heating with our applicator.
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Other than the small number of patients and the retrospec-
tive inclusion of the patients, the main weakness of the 
present study is the lack of objective temperature meas-
urements in the tumour, since monitoring with the ther-
mocouple was performed on the skin surface. However, it 
seems difficult to put a thermocouple in the larynx of the 
patient without general anaesthesia. Although it was not 
available in our clinical study, non-invasive thermometry 
with magnetic resonance using proton resonance frequen-
cy shift 40 would be a potential solution to this problem.

Conclusions
In the present study, we report our experience with com-
bined hyperthermia and chemoradiotherapy for T3N0 
squamous cell carcinoma of the glottis. This retrospec-
tive study covers a long period of time, due to the low 
number of patients who met the inclusion criteria. Indeed, 
the incidence of patients with T3N0 laryngeal carcinoma 
who denied laryngectomy is low, although all consecu-
tive patients were referred in our department from several 
centres in Athens.
The quality of life for patients after laryngectomy and 
radiotherapy is definitely worse than those with chemo-
radiotherapy 41. However, the quality of life is sometimes 
worse in patients who underwent combined and multimo-
dality therapy rather than monotherapy with surgery or 
radiotherapy alone, while in some cases patients consid-
ered the laryngectomy as a liberation 42. However, in our 
case, patients simply avoided laryngectomy as their first 
line of treatment. The response rate of 92% reported here 
is one of the highest in the current literature, especially for 
T3N0 glottic carcinoma, where the commonly-reported 
response rate is 60-70% 7-11 16-18 36 43. Although no quality of 
life measurements were performed in our study, the KPS 
score did not change significantly before and 3 months 
post-combined treatment. When the patient with T3N0 
laryngeal carcinoma denies laryngectomy, an alternative 
treatment can be combined thermo-chemoradiotherapy, 
which seems effective and generally tolerable although it 
is associated with radiation induced skin toxicity and late 
side effects.
Our results seem encouraging, and more patients are 
needed to confirm the effectiveness and toxicity of this 
combined treatment for cure of laryngeal carcinoma. 
However, due to the retrospective design of the present 
study, it should be mentioned that no definite conclusions 
can be reached, and that the final results are likely to be 
related to hyperthermia only, since a tri-modality treat-
ment was applied to all cases. Thus, a randomized study 
with chemoradiotherapy vs. thermo-chemoradiotherapy is 
needed to confirm confirmation these results. Lastly, the 
danger for bias in a retrospective study is always present: 
in our case, all patients had a tumour volume less than 
3.5 cm3 which is a favourable factor.
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Direct autofluorescence during CO2 laser surgery  
of the larynx: can it really help the surgeon?
Autofluorescenza diretta in corso di laserchirurgia transorale con laser CO2:  
un reale aiuto per il chirurgo?

G. SUCCO1, P. GAROFALO1, M. FANTINI1, V. MONTICONE1, G.C. ABBONA2, E. CROSETTI3
1 ENT University Department, University of Torino, San Luigi Gonzaga Hospital, Turin, Italy; 2 Pathology Department, 
Martini Hospital of Torino, Turin, Italy; 3 ENT Department, Martini Hospital of Torino, Turin, Italy

SUMMARY

Herein we assessed the impact of direct autofluorescence during intraoperative work-up on obtaining superficial free resection mar-
gins, identifying new areas of malignant transformation and altering disease-free survival and local control at 3 years in patients 
submitted to transoral laser surgery (TLS) for early glottic cancer. Prospective cohort evaluation was carried out on the diagnostic 
accuracy of the superficial extent and TNM staging in 73 patients with glottic carcinoma undergoing transoral CO2 laser surgery. 
The use of direct autofluorescence was associated with superficial disease-free margins in 97.2% of cases, and with superficial close 
margins in 2.8%. The improvement in diagnostic accuracy was 16.4%; in 8.2% of cases, there was upstaging of the TNM classifica-
tion (in one case, a second neoplastic area in a different laryngeal site was observed and considered to be a second endolaryngeal 
primary). The sensitivity of direct autofluorescence was 96.5% with a specificity of 98.5%. Overall, 3-year disease-specific survival 
and local control with laser alone were, respectively: T1a (97.5%, 100%), T1b (86.7%, 86.7%), T2 (88.9%, 88.9%). This study 
demonstrates that direct autofluorescence can help to identify positive superficial margins, and has a favourable impact on disease-
specific survival and local control at 3 years. 

KEY WORDS: Autofluorescence • Transoral laser surgery • Resection margins • Endoscopic surgery • Laryngeal cancer • Glottic 
tumour

RIASSUNTO

Obiettivo di questo studio è stato valutare l’impatto dell’autofluorescenza diretta durante il work-up intraoperatorio nell’ottenere 
margini di resezione superficiale indenni, nell’individuare nuove aree di trasformazione maligna e nel migliorare a 3 anni la soprav-
vivenza libera da malattia/controllo locale nei pazienti sottoposti a laserchirurgia transorale (TLS) per cancro della glottide in fase 
iniziale. (Disegno dello studio: studio di coorte prospettico). Una valutazione prospettica sull’accuratezza diagnostica dell’estensione 
superficiale e sulla stadiazione TNM è stata condotta in 73 pazienti con carcinoma della glottide sottoposti a laserchirurgia transorale. 
L’utilizzo dell’autofluorescenza diretta ha determinato margini superficiali liberi da malattia nel 97,2 % dei casi e margini superficiali 
esigui nel 2,8 %. Un miglioramento nell’accuratezza diagnostica si è verificato nel 16,4 % mentre nell’8,2 % dei casi si è assistito ad un 
up-staging della classificazione TNM (in un caso un’area neoplastica in una sede laringea distinta è stata considerata un secondo tu-
more endolaringeo primitivo). La sensibilità dell’autofluorescenza diretta è stata del 96,5%, la specificità del 98,5%. Nel complesso la 
sopravvivenza malattia-specifica ed il controllo locale con laser a 3 anni sono stati rispettivamente: T1a (97,5 % ,100 %), T1b (86,7%, 
86,7%), T2 (88,9%, 88,9%). Concludendo questo studio dimostra che l’autofluorescenza diretta può aiutare il chirurgo nell’identificare 
i margini superficiali positivi e risulta associata ad un impatto favorevole sulla sopravvivenza malattia-specifica e sul controllo locale 
a 3 anni.

PAROLE CHIAVE: Autoflorescenza • Chirurgia laser transorale • Margini di resezione • Chirurgia endoscopica • Carcinoma laringeo • 
Tumore glottico 
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Introduction
Correct loco-regional work-up of laryngeal squamous 
cell carcinoma (SCC), especially in early stage glottic 
carcinoma amenable to transoral carbon dioxide laser 
surgery (TLS), includes accurate endoscopic examina-
tion to evaluate the superficial extent of the tumour and 
precise imaging to assess the extent of depth to muscu-
lar, fibrous and cartilage structures and laterocervical 
lymph node status 1 2. Regardless of treatment modality 
(TLS or radiation therapy), the treatment goals of early 
stage laryngeal glottic carcinoma are good oncological 
outcome and preservation of vocal function 3.
To optimise the oncological results of TLS, without 
compromising functional outcomes, many authors have 
stressed the utility of intraoperative endoscopic work-up 
with 0° and angled telescopes 1 4 5 to accurately identify 
the superficial extent of the tumour and provide disease-
free mucosal margins of at least 1-3 mm 6.
Endoscopic tools for examination of the upper aero-di-
gestive tract, especially autofluorescence and narrow band 
imaging (NBI), have undergone significant developments 
in recent years 7-9; compared to endoscopic evaluation us-
ing white light alone, these endoscopic methods provide 
important biological information that is useful to improve 
intraoperative assessment of the superficial extent of the 
lesion and to identify new areas of malignant transforma-
tion that are distinct from the primary lesion.
Oncology in general, and in particular, head and neck 
oncology, is increasingly oriented towards therapeutic 
choices that are “custom tailored” to obtain both organ 
and functional preservation 10-12; in this regard, a precise 
definition of the superficial extent of a tumour and cor-
rect evaluation of laryngeal motility in addition to high-
quality imaging are strategic and fundamental aspects in 
evaluating all features of the lesion.
Herein, a prospective study was carried out to determine 
the accuracy of diagnosis of superficial extent and TNM 
staging in 73 patients with early neoplastic lesions of 
the glottis undergoing TLS, with the aim of determining 
whether the intraoperative use of direct autofluorescence 
helps the surgeon to obtain disease-free resection margins 
and identify separate areas of malignant transformation. 
An additional goal was to assess the impact of direct au-
tofluorescence on disease-free survival and local control 
with laser alone at 3 years in patients submitted to TLS 
for early glottic cancer.

Materials and methods
In the period between January 2005 and December 2009, a 
prospective study was carried out at the ENT Department 
of the University of Turin on 73 patients, all of whom were 
current smokers (65 males and 8 females; mean age 63 
years) affected by a suspected, previously untreated, early 

squamous cell carcinoma (SCC) with glottic localisation. 
Overall, in the same period, autofluorescence endoscopy 
was applied in a cohort of 286 patients with suspected 
SCC of the larynx and hypopharynx. However, any case 
of cancer at a more advanced stage or with localisation 
other than glottic was excluded from the study to obtain 
a group characterised by homogeneous lesions, for which 
endoscopic treatment using TLS was planned. 
Pre-operative work-up included physical examination, 
routine blood test, chest X-ray and careful evaluation of 
the superficial and depth extent of the tumour, which was 
preoperatively examined using flexible videolaryngos-
copy (Olympus Medical Systems Corporation, Tokyo, 
Japan) and/or rigid videolaryngoscopy coupled to a high 
definition television (HDTV) and videolaryngostrobo-
scopy (Karl Storz, Tuttlingen, Germany). Magnetic reso-
nance imaging (MRI) of the neck was performed in cases 
of bulky T1a and in all cases of T1b and T2 to exclude 
infiltration of the laryngeal framework and assess the ex-
tension of the lesion to the paraglottic and pre-epiglottic 
spaces. Disease was classified according to the 2002 (6th 
Edition) Union Internationale Contre le Cancer (UICC)/
American Joint Committee on Cancer (AJCC) TNM sys-
tem 13.
Demographic characteristics and clinical staging of the 
study cohort are shown in Table I. All patients were sub-
jected to cordectomy (preferably en bloc technique, in a 
single procedure) using a CO2 laser (Sharplan 1055S CO2 
laser; Sharplan, Tel Aviv, Israel) under microlaryngoscopy 
with superpulse delivery in continuous mode (1 to 5 W), 
coupled with an AcuBlade micromanipulator (270  mm 
spot size). The type of resection was graded according to 
the European Laryngological Society (ELS) Classifica-
tion which includes six types of cordectomy: subepithe-
lial (type I), subligamental (type II), transmuscular (type 
III), total (type IV), extended (type V) and anterior com-
missure (type VI) 14 15.

Table I. Demographic characteristics of the study cohort.
No. of patients

Gender

	 Male 
	 Female

Age
	 Range 
	 Mean

TNM staging (level C2)
       Glottic
	 T1a
	 T1b
	 T2
	        Impairment of motility
	        Subglottic/supraglottic extension

73

65
8

48-79 yrs
63 yrs

47
13
13
4
9
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The intraoperative work-up protocol involved examina-
tion of the larynx of each patient with direct endoscopy 
under white light and in direct autofluorescence, in a step-
wise fashion. All endoscopies were recorded for docu-
mentation and for immediate re-evaluation before pro-
ceeding with TLS.
First, the evaluation of the superficial extent of the lesion 
was carried out using rigid 0° and 70° angled telescopes 
with white light (WL) coupled to HDTV (Fig. 1A, step 1); 
on the basis of this assessment, after careful enlargement of 
the ventricular bands with dilating forceps, the area of exci-
sion was marked with several laser spots, maintaining an 
apparent margin of healthy tissue of approximately 2 mm 
compared to the visible limits of the suspected neoplastic le-
sion (Fig. 1B, step 2). Next, an additional endoscopic evalu-
ation with direct autofluorescence was carried out coupled 
with a 3CCD camera (D-light Autofluorescence System, 
Karl Storz, Tuttlingen, Germany) using rigid 0° and angled 
70° telescopes. In agreement with literature data, any area 
showing a bright green fluorescence was considered nor-
mal, while any well-defined blue/dark violet area compared 
to the surrounding mucosa was considered positive. 
Following re-evaluation with direct autofluorescence, 
comparing area(s) found by autofluorescence to be posi-
tive with the surgical margins outlined by laser spots, all 
cases were assigned to one of three categories: (a) area 
of surgical excision analogous to the positive area deter-
mined by autofluorescence, (b) area of surgical excision 
insufficient compared to that found by autofluorescence 
and (c) area positive by autofluorescence in another site 
compared to the area of surgical excision.
In all cases where the areas positive by autofluorescence 
were different from those planned on the basis of evalua-
tion under white light (Fig. 1C, step 3), surgical interven-
tion consisted of widening the mucosal resection of the 
respective area to obtain apparently free superficial mar-
gins of at least 2 mm, which were considered to be de-
finitive superficial margins (DSMs); in the case of area(s) 
positive by direct autofluorescence that were immediately 
adjacent to the lesion evident by white light enlargement, 
the resection was performed in monobloc; in some loca-
tions, due to the technical difficulty, it was preferred to 
obtain a biopsy or carry out a separate resection of the 
area considered to be positive. In the case of suspected 
superficial extension to the bottom/roof of the ventricle or 
to the false cord, at the time of vestibulectomy, particular 
care was taken to precisely coincide the inferior extreme 
of the vestibulectomy with the lateral extreme of the area 
previously marked for excision (Fig. 2A,B).
The deep margins of surgical specimens were marked 
with black ink, and both the specimen and the eventual 
enlargement of the resection were sent for histological 
examination to the same pathologist (GA) on a paper dia-
gram of the larynx with precise indications of the proce-
dure to identify the actual DSMs. 

Fig. 1. Stepwise protocol used for intraoperative work-up. A: during direct 
microlaryngoscopy, initial assessment in white light of a suspected left vocal 
cord SCC staged cT1a; B: the area of excision is marked with several laser 
spots, maintaining an apparent margin of healthy tissue of approximately 2 mm 
compared to the visible limits of the suspected neoplastic lesion; C: assess-
ment of field using direct autofluorescence showing an area of surgical exci-
sion insufficient compared to that found by autofluorescence in the dark [the 
histological examination on the surgical specimen and biopsy on the contralat-
eral vocal cord found an invasive SCC in both the site of the clinically visible 
tumour (red circle) and in the contralateral vocal cord (yellow circle) à upstag-
ing from glottic T1a to T1b].
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Histopathological evaluation focused on the following 
aspects: presence of dysplasia, carcinoma in situ or in-
vasive carcinoma at the level of DSMs and deep margins 
(positive margins); presence of dysplasia, carcinoma in 
situ or invasive carcinoma at a distance less than 1 mm 
from the DSMs and deep margins (close margins); pres-
ence of dysplasia, carcinoma in situ or invasive carcino-
ma in specimens containing lesions evident both to white 
light and direct autofluorescence (tumour) or containing 
area(s) positive to direct autofluorescence, but negative 
by white light endoscopy (white light endoscopy negative 
areas; WLENA).
No elective neck dissection was performed in this patient 
population. In this study, we focused our attention on 
early diagnosis of persistence/recurrence of disease and 
identification of secondary tumours. Endoscopic retreat-
ment was performed 30-60 days after the first procedure 
in all cases with positive deep margins. In cases with close 
surgical margins (< 1 mm), during the first post-operative 
year, endoscopic follow-up with monthly endoscopic con-

trols was chosen. All patients underwent follow-up that 
included flexible videolaryngoscopy and/or rigid videola-
ryngoscopy coupled with HDTV every 3 months and neck 
MRI in cases of suspected submucosal recurrence. In the 
case of indirect endoscopy with suspected recurrence/sec-
ondary tumour, patients were subjected to microlaryngo-
scopic re-evaluation under general anaesthesia followed 
by excisional biopsy of the suspect area.
For the calculation of sensitivity and specificity of auto-
fluorescence, the following endoscopic and pathological 
criteria were adopted: among the 73 patients treated, all 
cases who had negative superficial margins of more than 
1 mm at histological examination and for the 12-month 
period after TLS with endoscopic examination judged 
as “not suspicious” for recurrence (and therefore not re-
ceiving a histological evaluation) were considered true 
negatives; in contrast, false negatives were considered to 
be any positive or close (< 1 mm) superficial margin and 
every superficial recurrence occurring within the first 12 
months after TLS, considering this as a failure criterion 
of autofluorescence to detect areas of epithelial trans-
formation “upstream” of the line of resection; true posi-
tives were considered to be any area(s) positive to di-
rect autofluorescence in which histological examination 
was able to find areas of dysplasia, in situ carcinoma 
or invasive carcinoma; false positives were considered 
to be those area(s) positive to direct autofluorescence in 
which histological examination did not reveal epithelial 
transformation (dysplasia, in situ carcinoma or invasive 
carcinoma) and for 12 months after TLS, endoscopic 
examinations were judged as “not suspicious” for recur-
rence (and therefore not receiving histological evalua-
tion).

Statistical methods
The SPSS statistical package was used for statistical analy-
sis. Three-year survival was estimated. The entry point was 
the date of surgery. The endpoint for disease-specific sur-
vival was the date of first recurrence. The endpoint for local 
control with laser alone was the date of local recurrence re-
quiring open-neck surgery or nonsurgical salvage treatment.

Results
The study group included 73 patients with glottic carci-
noma with TNM staging (level of evidence C2) as fol-
lows: T1a glottic, 47 patients (64.3%); T1b glottic, 13 
patients (17.8%); T2 glottic, 13 patients (17.8%) (four for 
hypomobility of the vocal cord, nine for superficial extent 
of the ventricular or subglottic mucosa). Cordectomies 
were classified according to the classification system of 
the European Laryngological Society (ELS): Type I, 4 
(5.5%); Type II, 10 (13.7%); Type III, 26 (35.6%); Type 
IV, 8 (11.0%); Type V, 25 (34.2%). 

Fig. 2. A: during direct microlaryngoscopy, initial assessment in white light 
of a suspected right vocal cord SCC staged cT2; B: assessment of field us-
ing direct autofluorescence showing the safe margin between the inferior 
extremity of vestibulectomy (yellow circle) and the lateral extremity of the 
area previously marked for excision (histological examination on the surgical 
specimen found a free margin = 2 mm).
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The use of direct autofluorescence was associated with 
better definition of superficial margins of excision in sev-
en patients (9.6%), all who received wider superficial re-
sections, without changing the T category (2 T1a, 3 T1b, 
2 T2), while in six patients (8.2%) direct autofluorescence 
led to up-staging of the TNM category. The study design 
as well as data on specimens obtained and categorised by 
direct autofluorescence status, histology and endoscopic 
follow-up are shown in Figure 3.
In total, there were 12 WLENA considered to be positive 
by direct autofluorescence (PAF) that were also shown 
to be positive by histological analysis [severe dysplasia, 
carcinoma in situ (CIS), SCC], while there was one PAF 
that was negative by histological evaluation (hyperpla-
sia). All DSMs were negative by direct autofluorescence 
(NAF); the histological analysis of the surgical speci-
mens (for the 13 patients in whom the results of direct 
autofluorescence led to use of wider surgical margins, 
the latter was considered the last area of superficial re-
section) showed that 71 (97.3%) had negative superfi-
cial margins, while superficial margins were found in 
two cases (2.7%). Histological analysis of the deep 
margins of the surgical specimens (on which direct au-
tofluorescence did not provide additional information) 
was positive in five cases (6.8%) and adjacent in one 
case (1.3%) (Table II).
Comparison between clinical TNM (cTNM) and pathologi-
cal TNM (pTNM) showed that two cases were up-staged 

from T1a to T1b for involvement of the anterior commissure 
mucosa or contralateral vocal cord (Fig. 4A,B), two cases 
passed from T1a to T2 for involvement of the mucosa of 
the bottom/roof of the ventricle, one case passed from T1a 
to T2 for a second primary CIS on the contralateral false 
cord, and one case from T1b to T2 due to involvement of 
the supraglottic mucosa overlying the anterior commissure. 
Five patients (6.8%) received endoscopic retreatment for 
positive deep margins. Two of these patients (40%) under-
went supracricoid open partial laryngectomy: one for posi-
tive margins after endoscopic re-excision and one for early 
recurrence after re-excision. In two cases (40%), there was 
no evidence for the presence of disease, while in one case 
(20%) recurrent disease was completely excised with clean 
margins. In these cases, only strict endoscopic and radio-
logical follow-up was carried out.
The minimal follow-up was 36 months (mean 50, range 

Fig. 3. Study design showing results of histological evaluation and endoscopic follow-up in 73 patients. Each evaluation is described with respect to direct 
autofluorescence status [positive to autofluorescence (PAF), negative to autofluorescence (NAF), autofluorescence not applicable (ANA)], location of exam-
ined areas [tumour, white light endoscopy negative area (WLENA), definitive superficial margins, deep margins], status to endoscopic follow-up Negative (N), 
superficial recurrence on surgical boundaries (SRSB) deep submucosal recurrence in surgical field (DSRSF), recurrence in separate laryngeal site (RSLS)].

Table II. Status of resection margins.

Margin status N (%)

Negative 
 
Positive 
	 superficial 
	 deep 

Close (< 1 mm) 
	 superficial 
	 deep

65
 
5
0
5

3
2
1
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36-70 months) during which five recurrences were ob-
served and classified according to the mode of presenta-
tion: three deep submucosal recurrences in the surgical 
field, respectively, at 2, 11 and 18 months after surgery 
(two in positive deep margins, one in negative superficial 
and deep margins), one superficial recurrence on surgi-
cal boundaries (in a patient with NAF superficial margins) 
within 11 months and therefore considered to be a false 
negative to autofluorescence and one recurrence (in a pa-
tient with positive deep margins) at a separate supraglottic 
laryngeal site at 29 months after TLS. No loco-regional 
or regional recurrences were observed during follow-up.
Four patients affected by deep submucosal recurrence or 
recurrence at a separate laryngeal site underwent open 
partial laryngectomies, while the only superficial recur-
rence was treated by TLS. The 3-year disease-specific 
survival and local control rates with laser alone were, re-
spectively, 97.5% and 100% for T1a, 86.7% and 86.7% 
for T1b, and 88.9% and 88.9% for T2 (Table III).

Discussion
Work-up in a patient undergoing CO2 laser surgery for la-
ryngeal SCC is no longer a matter of debate. Preoperative 
evaluation is based on flexible fibrolaryngoscopy and/or 
rigid videolaryngoscopy with a 70°/90° telescope, while 
CT or MRI and ultrasound examination of the neck (fine 
needle aspiration cytology in cases with suspect lymph 
node metastases) are carried out in the majority of cases 
and avoided only for selected cT1a lesions with a super-
ficial pattern of growth  1. Moreover, intraoperative rigid 
endoscopy with 0° and angled telescopes, particularly if 
coupled with HDTV, complete the work-up by providing 
accurate information on the superficial extent of the le-
sion, especially in cases of extension to the bottom and 
roof of the ventricle, anterior commissure involvement or 
subglottic extension 12. It is clear that any additional endo-
scopic examination will provide further information, and 
that each investigation is useful in reducing the proportion 
of patients with laryngeal lesions that are under- or over-
staged during the pre-treatment phase. 
In the present study, we assessed the benefits of direct 
autofluorescence endoscopy in pre-operative work-up of 
glottic SCC to allow more precise planning of surgical 
excision, obtain superficial disease-free margins and iden-
tify additional areas of malignant transformation. Auto-
fluorescence endoscopy enhances intraoperative work-up, 
providing information about the biological characteristics 
of the lesion, and especially about surgical margins. In 
fact, after direct endoscopy in white light during microla-
ryngoscopy, performing the same exam in direct autofluo-
rescence allows identification of superficial pathological 
areas on the basis of chromatic differences compared to 
healthy tissue 16. Accordingly, direct autofluorescence can 
only reveal pathologies that involve the mucosal surface 
of the larynx, but not those involving submucosal or deep 
layers 17.
In head and neck oncology there are several studies that 
help to explain the observed differences in autofluores-
cence between normal and neoplastic tissues  17, which 
have demonstrated that the aspect and degree of fluores-
cence of each tissue depend on three factors: amount of 
fluorophore, morphological aspects and wavelength of 
excitation 16. The interaction of light with tissue has gen-
erally been found to highlight changes in the structure and 
metabolic activity of the areas optically sampled. Specifi-
cally, the loss of autofluorescence is believed to reflect 
a complex mixture of alterations to intrinsic fluorophore 
distribution in tissue (such as the breakdown of the col-
lagen matrix and a decrease in flavin adenine dinucleo-
tide concentration due to tissue remodelling), increased 
metabolism associated with neoplastic development in 
both the epithelium and lamina propria (e.g. thickening 
of the epithelium, hyperchromatism and increased cellu-
lar/nuclear pleomorphism or increased microvascularity) 

Fig. 4. A: during direct microlaryngoscopy, initial assessment in white light 
of a red hyperplastic lesion at the anterior part of the vocal cord; B: assess-
ment of field using direct autofluorescence showing an area positive to di-
rect autofluorescence encompassing the anterior commissure (histological 
examination on the surgical specimen found a CIS both at the site of a clini-
cally more visible red lesion (red circle) and in the contralateral vocal cord 
(yellow circle).
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leading to increased absorption and/or scattering of light, 
which in turn reduces and modifies the detectable auto-
fluorescence 18-20. In healthy tissues, riboflavins are in an 
oxidised state and show strong fluorescence emission at 
wavelengths around 520 nm, leading to bright green fluo-
rescence; in contrast, in dysplasia, in situ carcinoma, and 
particularly in malignant lesions, since reduced ribofla-
vins are present at a lower concentration there is a marked 
reduction or an absence of green fluorescence, and the le-
sion appears as blue/dark violet 20.
Considering its ability to distinguish normal mucosa from 
dysplastic/neoplastic tissue, some features can have a 
negative impact on the sensitivity and specificity of auto-
fluorescence and must be kept in mind to avoid misinter-
pretation of the endoscopic picture. Leukoplakia/hyper-
keratosis without dysplasia shows a field of intense bright 
white autofluorescence, while the presence of underlying 
dysplasia/cancer can lead to a slight change in the under-
lying colour to dark red/light brown. In these cases, it is 
important to focus examination on the mucosal margins of 
the lesion, avoiding the vegetating and keratotic portion, 
especially in narrow areas (bottom of the ventricle, ante-
rior commissure) without causing bleeding (which would 
hinder proper examination; Fig. 5A,B). Lesions charac-
terised by abnormal hyperplasia and speckled leukopla-
kia, such as observed in cases of severe gastrointestinal 
reflux with extra-oesophageal lesions are associated with 
a reduction in normal fluorescence, with various degrees 
of colour from bright green/bright white to blue/violet. 
Hypervascularised lesions, chronic laryngitis and lesions 
with bacterial infection are associated with a reduction in 
autofluorescence compared to normal tissues, and scar-
ring from prior surgical treatment, biopsy or radiotherapy 
is associated with a reduction in autofluorescence similar 
to that seen in pre-neoplastic and neoplastic lesions.
Considering rigid endoscopy in white light and HDTV, in 
13 cases in the present study, the positive areas seen by 
direct autofluorescence were wider; at histological analy-

sis on surgical specimens and areas of widened resection/
separate biopsy, 12 true positives and one false positive 
were found (scar on the contralateral vocal fold due to a 
previous procedure for leukoplakia 8 years before), while 

Table III. Disease specific survival and local control with laser alone (n = 73) according to pT and status of definitive margins.

Variables Patients (N) 3-year disease specific survival 3-year local control with laser 
alone

pT categories
     pT1a
     pT1b
     pT2

Margins
     Negative
     Close
     Positive superficial
     Positive deep

40
15
18

65
3
–
5

97.5%
86.7%
88.9%

p = ns

96.9%
100%

–
40%

100%
86.7%
88.9%

p = ns

96.9%
100%

–
60%

Fig. 5. A: during direct microlaryngoscopy, initial assessment of the left 
vocal cord in white light; B: assessment of field using direct autofluores-
cence showing a bright white hyperkeratotic lesion with slight positivity to 
direct autofluorescence on the mucosal margins of the lesion (yellow circles) 
(histological examination on the surgical specimen found a SCC in the areas 
marked with the yellow circles).
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only one superficial recurrence occurred within the first 
12 months after surgery. In all other cases, follow-up en-
doscopic examinations were judged to be “not suspicious” 
for superficial recurrence. Therefore, in the entire cohort 
of patients, direct autofluorescence showed a sensitivity 
of 96.5% and a specificity of 98.5%. 
The extensive and combined utilisation of direct auto-
fluorescence before TLS resulted in several advantages 
compared to the traditional diagnostic methodology in 
white light because it allowed better definition of the su-
perficial extent of the lesion, which is useful in widening 
a superficial laser resection and can help the surgeon to 
obtain disease-free superficial margins. This has a posi-
tive impact on endoscopic treatment modulation and, sub-
sequently, on both disease-free survival and local control 
with laser 21.
Considering correct modulation of resection during TLS, 
it must first be kept in mind that there is an increased risk 
of dysplastic and malignant changes in the mucosa sur-
rounding the tumour after many years of smoking, alcohol 
abuse 6 and/or gastrointestinal reflux. The surgeon, there-
fore, must consider the possibility of premalignant and 
microinvasive disease that is not macroscopically evident. 
This can frequently be seen in pre-operative evaluation in 
white light (telescopic/microscopic), and even in expert 
hands, there is a tendency to under-stage the actual extent 
of disease, with the consequence that superficial resec-
tion margins are often positive. This is evident from sev-
eral studies. In order to routinely obtain a high degree of 
disease-free resection margins, some authors recommend 
wide resection of vocal fold mucosa, and widen the resec-
tion near the deep margins of the lesion 22; this particular 
type of functional oncological surgery tends to exagger-
ate the substantial compromise between the necessity of 
performing a wide resection with clean margins and that 
of preserving healthy tissue so that good vocal function 
can be maintained.
Peretti and colleagues reported positive superficial mar-
gins after TLS in 38.4% of cases, even though this did 
not appear to have a negative impact on disease-specific 
survival or loco-regional control at 5 years  1. This dem-
onstrates the importance of choosing the widest margins 
possible in order to resect a tumour with clean margins, 
thus avoiding any form of overtreatment that would nega-
tively impact good functional preservation.
Achieving a high level of quality in TLS can be aided by 
correct pathological study of resection margins, which is 
greatly improved through the use of laser technology (low 
power, AcuBlade, SuperPulse) as it is associated with less 
charring along the line of excision  23-26. The same con-
siderations can be made if the surgeon has access to ac-
curate “in vivo” information on apparently healthy tissue 
surrounding the tumour, and the ability to correctly de-
termine the entity of resection will undoubtedly lead to a 
lower proportion of positive superficial margins. This will 

clearly have an impact on both disease-specific survival 
and local control.
Indirect evidence for an advantage of endoscopic tools 
in allowing precise calibration of the entity of superfi-
cial resection during TLS is provided by Lucioni and 
colleagues 3 who studied the impact of surgical margins 
obtained by CO2 laser photocoagulation (LPC) on lo-
cal disease control in patients submitted to endoscopic 
surgery for early glottic cancer. The authors reported a 
significant difference in recurrence rate among patients 
treated with surgical margin LPC compared to those 
treated with laser cordectomy without LPC (P = 0.022). 
In particular, a lower recurrence rate in LPC patients was 
seen in the case of close (≤  1 mm), non-definable and 
positive margins with infiltration of the superficial bor-
der. No significant difference was observed in the case of 
negative edges (> 1 mm) or involvement of either deep 
margins or both superficial and deep edges. Carried out 
by expert laser surgeons, that study demonstrates that, 
after apparently radical laser surgery, systematic widen-
ing of visible disease-free margins by about 2 mm (the 
authors used photovaporisation of margins with a defo-
calised spot that was 1.6 mm in diameter) is associated 
with benefits in local control of disease and a reduction 
in recurrence.
In our experience, the use of direct autofluorescence was 
associated with greater accuracy in defining superficial re-
section margins in 12 of 73 cases (16.4%), which would 
have otherwise been positive or close. Following direct 
autofluorescence, superficial resection was widened by 
3-5 mm to incorporate the positive area, which can how-
ever be difficult in narrow spaces such as the anterior 
commissure and bottom/roof of the ventricle.
In a study on 96 patients undergoing pre-operative work-
up with narrow band imaging (NBI), Piazza et al. reported 
improved delineation of the superficial extent of disease 
category in 35 cases (36.4%), which is a consequence of 
better definition of tumour category (upstaging of 26 neo-
plasms) and wider superficial resection 8.
The similarity of results even between two studies using 
different techniques allows discussion about the useful-
ness of endoscopic tools that provide better definition and 
information about the biology of the lesions. Similar to 
HDTV-NBI, direct autofluorescence unquestionably pro-
vides a wealth of endoscopic data that leads to better clini-
cal definition in terms of assessment of pre-neoplastic or 
neoplastic tissues and their superficial extent, especially 
along the boundaries of a macroscopic lesion, the bottom 
and roof of the ventricle and anterior commissure. Thus, 
these tools are valuable in helping the surgeon correctly 
plan resection during TLS, especially when an excision 
biopsy is planned. 
Compared to AF, NBI endoscopy has the advantage of 
being able to obtain the same information using both a 
videoendoscope coupled with a HDTV camera and rigid 
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telescopes. In our opinion, compared to NBI, there is a 
shorter learning curve with direct AF since judgment is 
given on the basis of colour changes; at present, direct 
AF is not coupled with an HDTV camera and this can 
be a problem, especially for preliminary evaluation in 
white light. Finally, the overall ergonomics of the proce-
dure is more complex than with NBI endoscopy, which 
also seems to show superiority in the ability to properly 
distinguish post-actinic changes from persistent/recurrent 
disease 27.

Conclusions
In the present study, the use of direct autofluorescence 
was associated with the absence of positive superficial 
margins and the presence of close superficial margins in 
two cases that clearly had a positive impact on both dis-
ease-free survival and local control. 
It is obvious that the experience of the surgeon has a com-
pensatory mechanism if direct autofluorescence is not 
used: the choice of a widened superficial resection or pho-
tovaporisation of superficial resection margins can lead to 
similar results in terms of radicality and prognosis. In our 
opinion, endoscopic tools such as direct autofluorescence 
and NBI add value to intraoperative work-up, especially 
for surgeons with less experience. 
While the learning curve for autofluorescence is rapid and 
the number of false positives in previously untreated pa-
tients appears to be low in our experience, one must be 
very careful in assessing any condition that may obstruct 
visualisation of mucosal margins, such as bulky keratotic 
lesions, and to consider autofluorescence less useful in 
conditions in which the number of false positives tend to 
be much higher, such as in patients previously treated by 
TLS or radiotherapy since, in these cases, specificity may 
be greatly reduced 28.
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Closure of the sigmoid sinus in lateral skull base 
surgery
Chiusura del seno sigmoide nella chirurgia della base cranio laterale

E. ZANOLETTI, D. CAZZADOR, C. FACCIOLI, A. MARTINI, A. MAZZONI
Otolaryngology and Otosurgery Unit, Padua University, Padua, Italy

SUMMARY

Closure of the sigmoid-jugular complex is generally planned during various surgical procedures on the skull base, either to repair a jugular foramen 
lesion or as the oncological boundary of the resection. A series of 218 cases of skull base tumour surgeries was analysed in which closure of the 
sigmoid-jugular complex was systematically planned (bilaterally in one case) in patients treated for jugular foramen paragangliomas, squamous cell 
carcinomas and other temporal bone tumours. Surgery was performed via a petro-occipital trans-sigmoid approach in 61 cases, an infratemporal A 
in 128, en bloc subtotal temporal bone resections in 10 and other approaches in 20. In our experience, planned unilateral (and, in one case, bilateral) 
closure of the sigmoid-jugular complex had no clinical consequences. The vicarious drainage of the skull base was always assessed preoperatively, 
revealing no contraindications to intraoperative sinus closure. Given the scarcity of literature on this subject, the present report shows that the proce-
dure is associated with low morbidity and helps to improve our understanding of cerebral venous discharge.

KEY WORDS: Sigmoid sinus closure • Lateral approaches • Jugular foramen surgery

RIASSUNTO

La chiusura del complesso seno sigmoide-bulbo giugulare è contemplata in alcuni approcci chirurgici laterali al basi cranio; può essere parte 
dell’accesso chirurgico stesso al forame giugulare, oppure risultare necessaria come margine di una resezione oncologica del basi cranio 
laterale. Abbiamo analizzato una casistica personale di 218 pazienti trattati chirurgicamente per patologie tumorali della base cranica, sotto-
poste a chiusura pianificata del complesso sigmoido-giugulare. In un caso la procedura è stata eseguita bilateralmente. Tra le patologie trat-
tate erano presenti paragangliomi del forame giugulare, carcinomi squamo cellulari dell’osso temporale ed altri tumori dell’osso temporale. 
Sono stati eseguiti 61 approcci petro-occipitali, 128 approcci infratemporali di tipo A, 10 resezioni subtotali en-bloc dell’osso temporale e 20 
approcci di altro tipo. Nella nostra esperienza, la chiusura pianificata unilaterale – bilaterale in un singolo caso – del complesso sigmoido-
giugulare non ha mostrato conseguenze cliniche. Per ogni paziente è stata attuata una valutazione preoperatoria del sistema di drenaggio 
venoso intracranico, che non ha rilevato controindicazioni alla procedura di chiusura. Considerata la carenza di dati in letteratura su questo 
argomento, il presente lavoro offre alcuni spunti per lo studio dei meccanismi di drenaggio venoso intracerebrale in condizioni fisiologiche e 
patologiche e dimostra la bassa morbilità della chiusura del complesso sigmoido-giugulare.

PAROLE CHIAVE: Chiusura seno sigmoide • Approccio laterale • Chirurgia del forame giugulare

Acta Othorinolaryngol Ital 2014;34:184-188

Introduction 
Experience with skull base surgical procedures has shown 
that intraoperative closure of the sigmoid sinus and jugu-
lar bulb (sigmoid-jugular complex; SJC) has no clinical 
consequences 1. 
Closure of the SJC may be planned as part of surgical 
procedures involving the jugular foramen (using an in-
fratemporal A, a petro-occipital trans-sigmoid, or a far 
lateral approach), or to meet the needs of oncological 
radicality, as in subtotal en bloc temporal bone resec-
tions. 
SJC closure may also be unplanned but prove necessary 
during lateral skull base surgery when tearing, coagula-
tion or trauma occur (even without any obvious lesions) 

in procedures involving translabyrinthine or retrosigmoid 
approaches 1.
In cases of tumour involving the jugular foramen, the 
SJC may already be partially or completely closed by the 
tumour, whereas the lumen is free in other cases of clo-
sure (either unplanned or part of en bloc resections). In 
both conditions, the resulting obstruction of the venous 
discharge from the brain and skull base has no clinical 
consequences. Transient cerebral oedema has been ob-
served in rare cases, with no associated clinical signs 2-4, 
and serious consequences for the central nervous system 
are exceptional. When they do occur, they are not due the 
SJC closure per se, but rather to concomitant conditions 
(e.g. anatomical variations, lack of compensatory mecha-
nisms, latent diseases) behind such clinical consequences.
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Venous drainage from the brain has sufficient alternative 
routes 5, both in physiological conditions and after closure 
of the SJC. The anatomical and functional aspects of cer-
ebral venous discharge are discussed here, together with a 
report on our experience of planned SJC closures. The rates 
of unplanned SJC closure are probably underestimated be-
cause they do not give rise to functional consequences. 

Materials and methods
At our tertiary referral centre, 218 patients with skull base 
tumours were treated surgically with planned closure of 
the sigmoid sinus between 1985 and 2004. SJC closure 
was bilateral in one case (Table I).
The series included 64 cases of various jugular foramen 
(JF) tumors, 144 of C class paragangliomas and 10 prima-
ry squamous cell carcinoma of the external auditory canal. 
The petro-occipital trans-sigmoid (POTS) approach 6 was 
used in 60 patients (including one with bilateral chondro-
sarcoma of the JF who underwent two staged procedures 
with bilateral closure of the SJC), the infratemporal A (IT-
A) approach in 128, other approaches in 20 and subtotal 
en bloc temporal bone resections (STBR) were performed 
in 10 cases 7. 
All patients were managed by the same senior surgeon 
using a consistent technique.
In all 219 procedures, the sigmoid sinus and jugular bulb 
complex was either closed as part of the surgical procedure 
(in 61 POTS, 128 IT-A, and 20 other approaches), or neces-
sitated by subtotal en bloc bone resection (10 STBR). 
The lesions originated in or near the JF (schwannoma, 
paraganglioma, meningioma), or grew to involve the jug-
ular fossa (chordoma, chondrosarcoma, cholesteatoma). 
In all cases, the lesion extended to a variable degree into 
the cerebello-pontine angle (CPA), skull base bone and 
neck. In en bloc temporal bone resections (squamous cell 

carcinoma of the external auditory canal and temporal 
bone), the SJC was free of disease but was included in 
the resections for the sake of oncological radicality. Di-
agnoses were always obtained with contrast-enhanced CT 
scans and, since the 1990s, with contrast-enhanced MRI 
and CT scans. Preoperative angiography was used to in-
vestigate venous discharge status through the sinuses and 
patency of the torcular herophili.

Results
Sixty-one POTS procedures (1 bilateral) were performed 
for 11 type C jugular foramen paragangliomas and 49 other 
jugular foramen tumours; 128 IT-A were performed in 113 
cases of type C jugular foramen paraganglioma and in 15 pa-
tients with other JF lesions; other approaches were used for 
20 type C jugular foramen paragangliomas (Table I). In all 
these procedures, the SJC was closed due to tumour involve-
ment or as part of the surgical procedure.
Cases of primary squamous cell carcinoma of the external 
auditory canal were treated with en bloc STBR. The SJC 
complex was sacrificed because, though free of disease, it 
was within the oncological boundaries for the purposes of 
radical tumour removal. 
In all cases, closure of the SJC had no clinical consequences. 
The case of bilateral sinus closure was a patient with bilat-
eral chondrosarcoma of the JF who was treated with staged 
POTS. No anomalies came to light on preoperative venous 
drainage assessment, and none of the patients had any preop-
erative contraindications to closure of the SJC.

Discussion
Closure of the sigmoid sinus may either be planned or as 
part of an unintentional outcome of transpetrosal surgical 
procedures 1. 

Table I. Case material of skull base tumours treated surgically using various approaches involving closure of the sigmoid-jugular complex.

Total cases of jugular foramen (JF) – 
temporal bone tumours

POTS

No. of cases

IT-A

No. of cases

Other approaches

No. of cases

En bloc STBR

No. of cases

Schwannoma 9-11cranial nerve 16

Schwannoma 7,8,12 cranial nerve 4

JF paraganglioma (first diagnosis) 6 98 17

JF residual paraganglioma 5 15 3

Meningioma 7

Chordoma 4 1

Chondrosarcoma 5 3

Papillary adenoma 3 4

Miscellaneous 10 7

Primary squamous cell carcinoma of the 
external auditory canal

10

Total cases (N = 218)
Total procedures (N = 219)

60
61

128
128

20
20

10
10
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The reason why it has no functional consequences is prob-
ably because compensatory drainage mechanisms already 
exist in physiological conditions, but only become appar-
ent when the SJC is closed.
The anatomy and physiology of venous drainage from the 
brain and skull base involve a rich network of emissary 
veins connecting the vessels outside the skull with the in-
tracranial venous sinuses 5. This network is more evident 
in children and not all the emissary veins are identifiable in 
each individual 8. These veins are valveless and blood can 
flow bidirectionally. Their function consists in equalizing 
intracranial pressure, and they act as safety valves at times 
of cerebral congestion or when the SJC becomes obstruct-
ed. Most of these veins connect various subsites of the SJC 
with the internal vertebral plexus. The posterior condyloid 
vein runs through the posterior condylar foramen in the ret-
romastoid region, connecting the internal vertebral plexus 
to the lower end of the sigmoid sinus. The mastoid emis-
sary vein passes through the mastoid canal and connects the 
sigmoid or transverse sinus to the postauricular or occipital 
vein, which joins the internal vertebral plexus.
Gilbert Breschet provided the first detailed description of 
the anatomy of the vertebral venous plexus in 1819 9. It 
was described as a large plexiform, valveless network of 
vertebral veins consisting of three interconnecting divi-
sions and spanning the entire spinal column, with connec-
tions to the cranial dural sinuses distributed in a longitu-
dinal pattern, running parallel to and communicating with 
the venae cavae. It is now considered as being functional-
ly even more important than the SJC in the cerebrospinal 
venous system 10. It plays an important part in regulating 
intracranial pressure with changes in posture, and in ve-
nous outflow from the brain. In pathological conditions, it 
provides a potential route for the spread of tumour, infec-
tion, or emboli.
The emissary veins are routes connecting the intracranial 
sinuses to the vertebral venous plexus. The occipital em-
issary vein connects the transverse sinus with the internal 
vertebral plexus through the occipital vein; the parietal 
emissary vein connects the superior sagittal sinus to the 
occipital vein, and then to the internal vertebral plexus. 
Other emissary veins connect areas other than the SJC, 
e.g. the foramen ovale, sphenoid sinus, foramen cecum, 
foramen lacerum and clivus. 
Batson et al. 11 studied all the venous channels and emis-
sary veins draining the adult skull base, and found that 
venous outflow from the brain is via the internal jugular 
veins, the anterior anastomoses with the orbit and ptery-
goid plexuses, the emissaries though the skull and multi-
ple channels joining the vertebral plexuses 12.
All these plexuses operate under normal physiological 
conditions as in coughing, sneezing, straining, and jugu-
lar compression. In some individuals, they are capable of 
completely taking over blood drainage after acute occlu-
sions of the dural sinuses or jugular veins. If these col-

lateral drainage channels were to prove inadequate due to 
an abnormal occlusion of the major dural venous sinuses, 
then intrasinal venous pressure would probably increase. 
In some patients, the sinus is functionally already blocked 
by tumour, and its closure during surgery does not alter 
the situation existing preoperatively. Any increase in in-
trasinal venous pressure can be compensated providing 
the collateral channels are adequate in number and cali-
bre, and capable of diverting the blood into appropriate 
exit channels 12.
This network of emissary veins is not always the same in 
every individual, and this may explain the variety of com-
pensatory mechanisms occurring (and the corresponding 
clinical aspects) in the event of SJC closure. 
When closure of the SJC is an involuntary intra- or post-
operative event, it may be due to thrombosis of the sinus, 
intraoperative tearing of the sinus wall, heat-induced in-
jury during bone drilling, or extrinsic compression 13-15. 
Other intraoperative events, such as retractions, parenchy-
mal damage, or injury to the venous system, may make an 
otherwise asymptomatic event become clinically evident.
Very few cases of unplanned sigmoid sinus occlusion have 
reportedly had serious clinical consequences, and this has 
been attributed primarily to anatomical variations in the 
intracranial venous system 2 4 16 17 and to individual differ-
ences in the whole collateral venous circulation network. 
Preoperative angiography to assess the collateral venous 
system is commonly recommended before taking a trans-
petrosal approach to the jugular foramen. When sacrifice 
of the sinus is planned, occlusion of the sigmoid sinus is 
safe and symptom-free in the case of a freely communi-
cating torcular herophili, but closure of the sigmoid sinus 
may have consequences if the lesion is located at the same 
site in the dominant sinus, the torcular system is only par-
tially communicating and the collateral venous discharge 
proves insufficient 4 18.
Preoperative assessments are not usually prescribed when 
conventional transpetrosal procedures involve the jugu-
lar foramen 19 20, and the unplanned sacrifice of the sig-
moid sinus has never reportedly been a problem per se. It 
may be that a system of collateral drainage and emissary 
veins compensates for the sigmoid sinus closure. Alter-
natively, the fact that closure of the SJC has no adverse 
effects might be attributed to the slow growth of tumours 
affecting the jugular bulb prompting a vicarious blood 
discharge. The same lack of clinical consequences is seen 
after en bloc resections, however, in patients whose SJC 
had an unobstructed venous flow before surgery, giving 
the impression that alternative routes may open when the 
sigmoid sinus is closed. A right dominance of the sigmoid 
sinus has been reported in 60% of patients, a left domi-
nance in 25% and an asymmetrical dominance in 15% of 
cases 12 21.
The concept of “dominant sinus” has always been dis-
cussed on the basis of angiographic evidence, but the ap-
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parently dominant pattern has not been investigated from 
a functional standpoint. It is not yet clear whether it is safe 
to sacrifice the so-called ‘dominant’ sigmoid sinus. The 
collateral unilateral drainage of the non-dominant sinus 
would seem to be plentiful and compensate for the ap-
parent reduction in venous flow 12. Our case of bilateral 
(albeit staged) closure of the SJC is of interest, given the 
lack of any adverse effects in this patient.
Sigmoid sinus thrombosis is also a silent complication 
of otomastoiditis and its outcome is favourable in most 
cases. When life-threatening sinus thrombosis is associ-
ated with cerebral oedema and symptoms of intracranial 
hypertension (pseudotumour cerebri), this generally coin-
cides with inadequate collateral venous discharge 18.
Symptoms of intracranial hypertension include headache, 
blurred vision and vomiting 22. Examining the fundus oc-
uli always reveals papilloedema, and often retinal haem-
orrhage. These symptoms are rarely life-threatening and 
usually self-limiting, and patients respond to conservative 
treatments such as steroids and diuretics. 
Two mechanisms have been described to explain the cer-
ebral dysfunction that accompanies cerebral venous sinus 
thrombosis leading to an increase in intracranial pressure 4. 
Cortical vein thrombosis causes local venous hyperten-
sion and leads to vasogenic and ultimately cytotoxic oede-
ma, ischaemia and haemorrhage. Sinus thrombosis causes 
intracranial hypertension by impeding CSF absorption at 
the arachnoid villi, which are located primarily in the su-
perior sagittal and transverse sinuses. Thrombosis of the 
sinuses and the resulting increase in venous pressure hin-
ders CSF flow into the ventricles, but this does not usu-
ally cause hydrocephalus. The intracranial pressure only 
increases if and when the anastomotic channels between 
the sinuses and elements of the cerebral venous system 
proximal to the site of obstruction are inadequate 23. The 
reason why the ventricle does not increase in size with 
obstructive hydrocephalus is not clear 4.
Some conditions existing preoperatively might make it 
more likely for symptoms to become clinically evident, 
e.g. infections or chronic diseases such as collagen tissue 
disorders, cardiac disease, haematological abnormalities 
and venous abnormalities in the brain’s drainage pattern. 
One in two patients who develop symptoms after cerebral 
venous thrombosis have a previously unknown prothrom-
botic state that may relate to anticardiolipin antibodies, 
deficiencies in proteins C and S, or antithrombin III, or 
prothrombotic gene mutations involving prothrombin 
20210, factor V Leiden, or MTHFR 18 22 24.
There is general consensus 2 4 16 17 that iatrogenic occlusion 
of the sigmoid sinus is usually uneventful, though there is a 
paucity of literature on experimental studies. Kanno et al. 3 

investigated the consequences of acute sigmoid sinus closure 
in monkeys. The hypothesis that sacrificing the sigmoid or 
transverse sinus had no consequences was confirmed experi-
mentally by the lack of any significant increase in venous 

pressure. The pressure in the contralateral transverse sinus 
did not change significantly when the sigmoid sinus was oc-
cluded 3. This might be because blood does not always flow 
in the same direction and, when the sigmoid sinus is occlud-
ed, flows from the transverse sinus to the contralateral trans-
verse sinus through the vein of Labbé and the torcular vein 25.
Any disturbance caused by the sinus occlusion can thus 
be compensated by changing the direction of flow. When 
the transverse sinus is occluded, for instance, more blood 
drains through the vein of Labbé and the superior petrosal 
sinus to the sigmoid sinus. It is therefore essential for the 
vein of Labbé, the superior petrosal sinus, and the bilat-
eral transverse sinuses to be visible on a preoperative an-
giogram. Otherwise sigmoid or transverse sinus ablation 
might raise sinus pressure, thereby causing venous con-
gestion and brain swelling, and becoming symptomatic.
These experimental findings are important, but it is im-
portant to know whether they also apply to humans. Re-
cent reports 3 25 and common experience suggest that ac-
cidental closure of a sigmoid sinus is generally without 
clinical consequences, but clinical or experimental studies 
on the outcome of unplanned or accidental sinus ablation 
in humans remain limited. 
When the clinical consequences of cerebral venous 
thrombosis become evident, their management becomes 
mandatory. The limited evidence available makes the ap-
propriate management of internal jugular and cerebral si-
nus thrombosis hard to establish. Most of the literature 
concerns single case reports or small case series, but there 
are no controlled studies (due to the rarity of these condi-
tions), and so there is no broad agreement or policy on 
their management 2.
The traditional therapy for cerebral venous thrombosis is 
anticoagulation with heparin followed by oral anticoagula-
tion. This helps to stop the thrombotic process and prevents 
thromboembolic events. Concerns over venous infarction, 
embolisation and persistent septic thrombophlebitis have 
prompted recommendations for the use of anticoagulants in 
patients with sigmoid sinus thrombosis 2. Bradley et al.  26 
suggested that patients with thrombosis confined to the sig-
moid sinus should not be given anticoagulants to avoid the 
associated risks. They emphasise the importance of serial 
imaging with MRI, MR venography, or CT venography in 
all patients being monitored for thrombus progression 20. 
The call for anticoagulation is supported by evidence of 
thrombus progression, extension to sites other than those 
seen on initial examination (such as the proximal internal 
jugular vein and the transverse or cavernous sinus), neuro-
logical changes, persistent fevers and embolic events 2.
Endovascular thrombolysis can be attempted, administer-
ing a thrombolytic enzyme (usually urokinase). Published 
reports only include case reports and uncontrolled stud-
ies, from which it is impossible to say whether the results 
obtained with endovascular thrombolysis are superior to 
those achieved with systemic heparin 27. 
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Conclusions 
Planned closure of the sigmoid sinus was performed with-
out any consequences in all our 218 cases. The sinus was 
always sacrificed when the procedure involved the jugular 
foramen, as well as in cases of en bloc STBR. Tumours 
of the jugular foramen and adjoining sites may have at 
least partially closed the sigmoid sinus prior to any sur-
gery, with new collateral venous pathways developing 
before any surgical closure is performed. To assess the 
safety of sigmoid sinus closure, we critically reviewed 
our experience and the literature on the venous drainage 
patterns in the brain and skull base. The vicarious role of 
the emissary veins and vertebral plexus was investigated, 
as was the mechanism behind symptomatic intracranial 
hypertension. Our literature review showed that there is a 
shortage of experimental studies in humans, but supported 
our findings, i.e. that planned closures of the sigmoid si-
nus are clinically irrelevant providing they are done after 
venous discharge from the skull base and brain has been 
reliably assessed. 
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Vestibology

Anterior canal BPPV and apogeotropic posterior 
canal BPPV: two rare forms of vertical canalolithiasis
Vertigine parossistica posizionale benigna da canalolitiasi anteriore  
e da canalolitiasi posteriore apogeotropa: due rare forme di canalolitiasi verticale

L. CALIFANO, F. SALAFIA, S. MAZZONE, M.G. MELILLO, M. CALIFANO
Departmental Unit of Audiology and Phoniatrics “G. Rummo” Hospital, Benevento, Italy

SUMMARY

Posterior canal benign paroxysmal positional vertigo (BPPV) is the most frequent form of BPPV. It is characterized by a paroxysmal positioning 
nystagmus evoked through Dix-Hallpike and Semont positioning tests. Anterior canal BPPV (AC) is more rare than posterior canal BPPV; it pre-
sents a prevalent down beating positioning nystagmus, with a torsional component clockwise for the left canal, counterclockwise for the right canal. 
Due to the possible lack of the torsional component, it is sometimes difficult to identify the affected ear. An apogeotropic variant of posterior BPPV 
(APC) has recently been described, characterised by a paroxysmal positional nystagmus in the opposite direction to the one evoked in posterior 
canal BPPV: the linear component is down-beating, the torsional component is clockwise for the right canal, counter-clockwise for the left canal, 
so that a contra-lateral anterior canal BPPV could be simulated. During a 16 month period, of 934 BPPV patients observed, the authors identified 
23 (2.5%) cases of apogeotropic posterior canal BPPV and 11 (1.2%) cases of anterior canal BPPV, diagnosed using the specific oculomotor pat-
terns described in the literature. Anterior canal BPPV was treated with the repositioning manoeuvre proposed by Yacovino, which does not require 
identification of the affected side, whereas apogeotropic posterior canal BPPV was treated with the Quick Liberatory Rotation manoeuvre for the 
typical posterior canal BPPV, since in the Dix-Hallpike position otoliths are in the same position if they come either from the ampullary arm or from 
the non-ampullary arm. The direct resolution of BPPV (one step therapy) was obtained in 12/34 patients, 8/23 patients with APC and 4/11 patients 
with AC; canalar conversion into typical posterior canal BPPV, later treated through Quick Liberatory Rotation (two-step therapy), was obtained in 
19 patients,14/23 with APC and 5/11 with AC. Three patients were lost to follow-up. Considering the effects of therapeutic manoeuvres, the authors 
propose a grading system for diagnosis of AC and APC: “certain” when a canalar conversion in ipsilateral typical posterior canal BPPV is obtained; 
“probable” when APC or AC are directly resolved; “possible” when disease is not resolved and cerebral neuroimaging is negative for neurological 
diseases. Our results show that the oculomotor patterns proposed in the literature are effective in diagnosing APC and AC, and that APC is more 
frequent than AC. Both of these rare forms of vertical canal BPPV can be treated effectively with liberatory manoeuvres.

KEY WORDS: Anterior canal BPPV • Posterior canal BPPV • Apogeotropic posterior canal BPPV • Quick Liberatory Rotation manoeuvre  • 
Yacovino manoeuvre

RIASSUNTO

La VPPB da canalolitiasi posteriore è la forma più frequentemente osservata; essa è caratterizzata da un nistagmo parossistico posizionale 
evocato dal posizionamento di Dix-Hallpike o di Semont con una componente lineare up-beat ed una componente torsionale oraria per 
il canale posteriore sinistro, antioraria per il canale posteriore destro. La VPPB da canalolitiasi anteriore è più rara per la posizione più 
alta del canale anteriore ed è caratterizzata da un nistagmo parossistico evocabile nei posizionamenti Head-Hanging, con una componen-
te lineare down-beating prevalente rispetto ad una incostante componente torsionale, oraria per il canale sinistro, antioraria per quello 
destro. La incostante presenza della componente torsionale rende talvolta difficile il riconoscimento del lato malato. Recentemente è stata 
descritta una variante apogeotropa della canalolitiasi posteriore caratterizzata da un quadro nistagmico evocato invertito rispetto alla 
canalolitiasi posteriore tipica, e cioè con una componente lineare down-beating ed una componente torsionale antioraria per il canale 
sinistro, oraria per il canale destro, cosicché può essere simulata una canalolitiasi anteriore controlaterale. In un periodo di 16 mesi, 
applicando come criteri diagnostici i patterns oculomotori descritti in letteratura, gli Autori hanno identificato, su un totale di 934 casi di 
VPPB, 23 casi di VPPB da canalolitiasi posteriore apogeotropa (2,5%) ed 11 casi di VPPB da canalolitiasi anteriore (1,1%). La VPPB da 
canalolitiasi anteriore è stata trattata con la manovra di Yacovino, che non necessita dell’individuazione del lato affetto, mentre la VPPB 
da canalolitiasi posteriore apogeotropa è stata trattata con la manovra di Rotazione Rapida Liberatoria, basandosi sulla considerazione 
che gli otoconi, sia che provengano dal braccio ampollare che da quello non ampollare del canale posteriore, nella posizione finale dei 
test diagnostici si trovino nella stessa parte del canale. La risoluzione diretta della VPPB è stata ottenuta con le manovre terapeutiche 
utilizzate in 8/23 canalolitiasi posteriori apogeotrope ed in 4/11 canalolitiasi anteriori (one-step therapy), mentre la conversione in una 
canalolitiasi posteriore tipica, trattata con manovra di Rotazione Rapida Liberatoria, è stata osservata in 14/23 canalolitiasi posteriori 
apogeotrope ed in 5/11 canalolitiasi anteriori (two-step therapy). Tre pazienti sono stati persi al follow-up. Considerando gli effetti delle 
manovre terapeutiche, gli Autori propongono un sistema di gradazione della diagnosi di VPPB da canalolitiasi posteriore apogeotropa e 
di VPPB da canalolitiasi anteriore: “grado certo” quando si ottiene una conversione in canalolitiasi posteriore tipica, “grado probabile” 
quando si ottiene direttamente la risoluzione della malattia,”grado possibile” quando la malattia non si risolve e la RMN cerebrale non 
evidenzia segni di patologia neurologica. I nostri risultati mostrano come i patterns oculomotori già descritti in letteratura siano efficaci 
nella diagnosi di VPPB da canalolitiasi posteriore apogeotropa e di VPPB da canalolitiasi anteriore e che la canalolitiasi posteriore apo-
geotropa sia più frequente rispetto alla canalolitasi anteriore. Entrambe le forme rispondono bene alla terapia liberatoria.

PAROLE CHIAVE: VPPB da canalolitiasi anteriore • VPPB da canalolitiasi posteriore • VPPB da canalolitiasi posteriore apogeotropa • 
Manovra di rotazione rapida liberatoria • Manovra di Yacovino
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Introduction
The topographic classification of benign paroxysmal po-
sitional vertigo (BPPV) is based on the position of oto-
liths in the semicircular canals, which can, hypothetically, 
be inferred from the oculomotor patterns observed dur-
ing positioning tests  1. The posterior canal (Fig.  1a) is 
involved in 80% of cases and the lateral canal with its 
geotropic and apogeotropic variants in 15%, whereas 
the rarest forms of BPPV (5%) are anterior canalolithi-
asis (Fig. 2), described in 1987 by Katsarkas 2, “short arm 
canalolithiasis” 3 and apogeotropic posterior canalolithi-
asis (Fig. 1b), recently described by Vannucchi who, on 
the basis of the pattern of ocular movement induced by 
positioning tests, hypothesised the presence of debris in 
the distal part of the non-ampullary arm of the posterior 
canal 4 5. In 1995, Agus 6 described a “reversed” clinical 
picture of posterior canalolithiasis with a down-beating 
paroxysmal nystagmus characterised by torsional com-
ponents clockwise for the right Dix-Hallpike positioning, 
and counter-clockwise for left Dix-Hallpike positioning; 
later, the possible existence of an apogeotropic posterior 
form was theorised by Giannoni 7. 
Typical posterior canal BPPV, the most frequent form 
of BPPV, is characterised by a paroxysmal nystagmus 
evoked through the Dix-Hallpike test; the nystagmus is 
torsional clockwise for the left side, counter-clockwise 
for the right side, with a vertical up-beating component.
Anterior canal BPPV (AC) is characterised by an in-
tensity-variable vertical down-beating paroxysmal 
nystagmus evoked through straight-head hanging and 
Dix-Hallpike positioning tests, without inversion of the 
down-beating vertical nystagmus in returning to the sit-
ting position. The torsional component is not always 
clear and less intense than the vertical one; it is clock-
wise for the left anterior canal, counter-clockwise for the 
right anterior canal, regardless of the positioning side; 
latency is absent or short and nystagmus is sometimes 
fatigable; positioning usually provokes serious vertigi-
nous symptoms, whereas head hanging position always 
triggers nystagmus 2 7-21.
Apogeotropic posterior canal BPPV (APC) is charac-
terised by a paroxysmal nystagmus evoked through the 
Dix-Hallpike test, and sometimes in the straight head-
hanging position. The nystagmus has a vertical down-
beating component and a torsional component, clock-
wise for the right canal, counter-clockwise for the left 
canal. Nystagmus is sometimes fatigable and paroxysm 
is often not intense; when the patient comes back to 
the sitting position, nystagmus seldom reverses its di-
rection, and when it reverses, its intensity sometimes 
rises 4 5.
Differential diagnosis between AC and APC therefore as-
sumes a relevant importance: a right AC, for example, is 
diagnosed through a vertical down-beating paroxysmal 

nystagmus and a possible counter-clockwise torsional 
component evoked in straight-head hanging and in Dix-
Hallpike positions; however, this oculomotor pattern is 
similar to a left APC, where, in most cases, the torsional 
component is more evident than the vertical one. Careful 

Fig. 1. Left posterior canal BPPV in sitting position. a: TPC: otoliths are in 
the ampullary arm of the canal; b: APC: otoliths are in the non-ampullary 
arm of the canal.

Fig. 2. Anterior canal BPPV in sitting (a) and in straight-head-hanging po-
sitioning (b).
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evaluation of differences in intensity and direction of the 
nystagmus, triggering position or positions, and inversion 
of the nystagmus in returning to the sitting position in or-
der to identify the affected canal and its side, and adopt the 
most appropriate therapeutic manoeuvre for each subtype, 
is fundamental.
The primary scope of the present research is to confirm, 
through the effects of therapeutic manoeuvres and the re-
sulting gradation of diagnosis, if the oculomotor criteria 
proposed in the literature are efficient for diagnosis of both 
anterior and apogeotropic posterior canalolithiasis. The 
secondary aim is to verify the efficiency of the Yacovino 
manoeuvre (YM) in treating AC 16 (Fig. 3A), and the Quick 
Liberatory Rotation manoeuvre (QLR) in treating APC 22 
(Fig. 3B).

Materials and methods
From September 2011 to December 2012, of 934 patients 
affected by BPPV, we identified 23 patients (2.5%) with 
presumed APC and 11 patients (1.2%) with presumed AC. 
There were 16 males and 18 females, with a mean age of 
52.3 +/- 10.49 years; patients underwent otomicroscopy, 
pure tone audiometry and infrared videonystagmoscopy 
to evaluate spontaneous-positional nystagmus in dark-

ness, in both a seated position – through Head Pitching 
Test  23 24, Head Shaking Test, Head Thrust Test, Hyper-
ventilation Test, and Gaze Test – and in a supine position 
via the straight head-hanging positioning, Dix-Hallpike 
positioning test and supine head roll test (Pagnini-Mc-
Clure test) 25-27.
We used the diagnostic oculomotor patterns of APC and 
AC as reported in the literature  2  4  5  7-21, evoked through 
the positioning tests (Dix-Hallpike test and straight head 
hanging positioning) and, according to their presence, we 
hypothesised a diagnosis of APC or AC. A vertical down-
beating nystagmus indicated the involvement of a vertical 
canal, whereas the torsional component could also indi-
cate the affected side: left AC or right APC for clockwise 
nystagmus; right AC or left APC for counterclockwise 
nystagmus. It is important to note that analysis of the 
nystagmus was performed through infrared videonystag-
moscopy, and that different and more sensitive methods 
(i.e. scleral search coil) could lead to partially different 
observations.
After diagnosis, all patients signed an informed consent 
form for treatment.
AC patients were treated with YM, which can be per-
formed regardless of the affected side. The patient is 
quickly moved from a 30° straight head hanging position 
to a supine position with a 30° forward inclination of the 
head for 30 sec, and finally to a sitting position with a 30° 
forward inclination of the head for 30 sec. APC patients 
were treated by QLR with a quick rotation of the head 
and of the body (less than 1 sec) from the Dix-Hallpike 
positioning on the affected side to a 45° nose-down posi-
tion on the healthy side, remaining in the final lying-down 
position for 3 min; finally, they were brought to an upright 
sitting position. 
The expected outcomes of these treatments were either 
a negative positioning test (one step therapy) or a posi-
tional paroxysmal nystagmus, torsional and up-beating, 
suggesting a canal conversion from AC or APC into TPC. 
TPC was further treated through QLR until a negative po-
sitioning test was observed (two step therapy). Patients 
were controlled two hours after the first manoeuvre and 
later every two days, until positioning tests were nega-
tive. Success was considered a negative positioning test 
while failure was the persistence of a positional paroxys-
mal nystagmus.
If therapeutic manoeuvres failed, the diagnostic work-up 
was completed by cerebral MRI, searching for central 
neurological diseases and/or inner ear CT scans to search 
for semicircular canal dehiscence. 
Based on oculomotor criteria and therapeutic results, we 
elaborated a grading from “certain” to “possible” AC and 
APC, where therapeutic results confirmed the initial diag-
nostic hypothesis and the validity of oculomotor patterns 
reported in literature for APC and AC, depending on the 
strength of the evidence. 

Fig. 3. Yacovino repositioning manoeuvre for anterior canal BPPV (A): dur-
ing the manoeuvre otoliths move toward the common crus and the utricle. 
Head position is the same both for left and right anterior canal BPPV. Quick 
Liberatory Rotation manoeuvre (B) from the starting position (a) to the final 
contralateral lying-down position (b) for posterior canal BPPV. The time of 
execution is about one sec.
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1. Anterior canal BPPV
1a: “certain” AC
•	 Presence of a positional vertical down-beating parox-

ysmal nystagmus evoked through the straight head-
hanging positioning and sometimes through the Dix-
Hallpike test.

•	 In such positions, possible presence of a clockwise 
torsional component for the left AC or of a counter-
clockwise torsional component for the right AC. 

•	 Canal conversion in typical posterior canal BPPV 
(TPC) during or immediately after (no more than two 
days) the therapeutic manoeuvre, characterised by a 
vertical up-beating nystagmus, clockwise for the left 
canal and counter-clockwise for the right canal.

1b: “Probable” AC
•	 As reported in 1a, but with a direct resolution of dis-

ease without canalar conversion in TPC. 
1c: “Possible” AC
•	 Persistence of symptoms after five cycles of therapeu-

tic manoeuvres.
•	 MRI does not show any neurological disease as a pre-

sumed cause of the nystagmus 
or
•	 patient lost to follow-up before the resolution of the 

disease.

2. Apogeotropic Posterior Canal BPPV
2a: “Certain” APC
•	 Presence of a down-beating paroxysmal nystagmus, 

torsional clockwise for the right canal and counter-
clockwise for the left canal, evoked through the Dix-
Hallpike test and sometimes through the straight head-
hanging positioning. 

•	 Possible presence of a vertical down-beating compo-
nent in the same positioning tests.

•	 Canalar conversion in TPC during or immediately after 
(no more than two days) the therapeutic manoeuvre.

2b: “probable” APC
•	 As reported in 2a, but with a direct resolution of dis-

ease without canalar conversion in TPC. 
2c: “possible” APC
•	 Persistence of symptoms after five cycles of therapeu-

tic manoeuvres.
•	 MRI does not show any neurological disease as a pos-

sible cause of nystagmus 
or
•	 patient lost to follow-up before resolution of disease.

Statistical analysis was performed using Fisher’s exact 
test to compare the efficacy of QLR in curing APC and 
TPC and the efficacy of YM in curing AC. These results 
depend on the accuracy of the initial diagnosis based on 
the presence of the above-reported diagnostic criteria; 
therefore, Fisher’s exact test was also used to confirm if 
vertical nystagmus was actually prevalent in presumed 

AC and torsional nystagmus in presumed APC, basing our 
analysis on the results of the “certain” grade both of APC 
and AC, where evidence is stronger than in the “probable” 
and “possible” grades. A p value ≤ 0.05 was considered 
statistically significant.

Results 
No patient showed significant otomicroscopic or au-
diometric data. Five cases (#7 and #16 in Table  I and 
#1, #2, #7 in Table  II) had already been evaluated for 
TPC from 9 to 42 months before, and had been treated 
through QLR. Patient #2 in Table I and patient #8 in Ta-
ble II had been treated by QLR for a left TPC three and 
five days before diagnosis, respectively, of APC and AC, 
which were then considered secondary to treatment. One 
patient (#10 in Table  I) was known to have suffered a 
recent traumatic brain injury. Three patients had already 
undergone cerebral MRI before our observation, with-
out signs of central nervous system disease. Vertiginous 
symptoms had occurred between 1 and 30 days before 
our visit. No patient regularly used neurotropic drugs or 
had taken vestibular suppressant drugs for at least 5 days 
before our visit.
The results of positioning tests and therapeutic manoeu-
vres are reported in Tables I and II.
Final diagnosis of APC and AC was made according to 
the above-mentioned criteria and grading system (“cer-
tain”, “probable” and “possible”). 
Both AC and APC were characterised by paroxysmal nys-
tagmus evoked in different positions and rarely inverting 
when returning to the sitting position. Paroxysmal nys-
tagmus was usually more intense in frequency, amplitude 
and/or duration in AC than in APC, lasting in both forms 
from 1 to 4 min. In 3 patients with APC, the reverted 
nystagmus in returning to the sitting position was more 
intense than the nystagmus in Dix-Hallpike positioning. 
Only in 5 of the 11 patients with AC were we able to iden-
tify the affected side through a slight clockwise torsional 
component for the left canal, counter-clockwise for the 
right canal, regardless of the side of the head hanging po-
sitioning (Tables I and II). According to literature data, a 
torsional component of nystagmus was present in all 23 
cases of presumed APC and in 5/11 cases of presumed 
AC; a down-beating component of nystagmus was present 
in 13/23 cases of presumed APC and in all 11 cases of 
presumed AC.
In APC, all patients presented nystagmus in Dix-Hallpike 
positioning, 4/23 only on the supposed affected side and 
19/23 on both sides. In the head-hanging positioning, 
nystagmus was present in 16/23 patients; in 14 cases it 
presented a torsional component, in 8 of these cases the 
torsional component was associated with a down-beating 
component and in 2 cases only the down-beating compo-
nent was present.
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In AC, all patients presented nystagmus on both sides in ei-
ther positioning, with different intensity. The straight head 
hanging position usually evoked the strongest nystagmus.
Therapeutic manoeuvre caused a canalar conversion to 
TPC in 19 cases (14 from the APC group and 5 from the 
AC group), and cured 12 patients in one step (8 in the 
APC group and 4 in the AC group). 
Analysing the presence of a prevalent torsional nystagmus 
vs. a prevalent down beating vertical nystagmus in the 
“certain” APC group (14 patients) and in the “certain” AC 
group (5 patients), it emerged that torsional nystagmus 

was more frequent in the presumed APC group, whereas 
vertical down-beating nystagmus was more frequent in 
the presumed AC group (p = 0.03 at Fisher’s exact test). 
All patients with canal conversion in TPC were success-
fully treated with QLR, performed from 1 to 3 times (Ta-
bles III and IV). A significant difference at Fisher’s exact 
test (p < 0.0001) was found in QLR efficacy in curing in 
one step APC (8/22 cases) vs. TPC (19/19 cases).
Neuroimaging was never performed because 31 patients 
were disease-free after therapeutic manoeuvre and 3 patients, 
one with APC and two with AC, were lost to follow-up.

Table I. Clinical data of apogeotropic posterior canal BPPV patients.
Patient # Sex Age Right dh 

nystagmus 
Sitting

Nystagmus
Left dh 

nystagmus
Sitting

Nystagmus
S-HH-P

nystagmus
Diagnosis Therapeutic 

manoeuvre
Nr 

MANs
Outcome Diagnostic 

grade

1 F 50 CW +++ CCW+ CCW++ CCW++ CW ++++ Left APC QLR from left to right 2 Left TPC Certain

2 M 42 - - CCW ++
DB+

- - Left APC QLR from left to right 1 Left TPC Certain

3 M 48 CW ++ - CCW++ - - Right APC QLR from right to left 1 Right TPC Certain
4 M 43 CW +++ - CCW++ - - Right APC QLR from right to left 1 Right TPC Certain
5 M 60 CCW++ CW++ CCW++ CW ++ CCW+

DB+
Left APC QLR from left to right 2 Left TPC Certain

6 M 65 CCW++ CW + CCW+ CW +++ CCW+ Left APC QLR from left to right 3 Left TPC Certain
7 M 54 - - CCW++++

DB++
CW++++ DB+++ Left APC QLR from left to right 2 Left TPC Certain

8 M 40 CCW + - CCW++ - DB+ Left APC QLR from left to right 2 Left TPC Certain
9 M 43 CW + - CW+ - - Right APC QLR from right to left 1 Right TPC Certain

10 F 70 CW++ - CW++ - CW ++ Right APC QLR from right to left 3 Right TPC Certain
11 F 61 CW ++ 

DB ++
- CW ++

DB+
- CW ++

DB+
Right APC QLR from right to left 1 Right TPC Certain

12 F 62 CW ++++
DB+++ 

- CW +++
DB++ 

- CW +
DB ++

Right APC QLR from right to left 5 Right TPC Certain

13 M 60 CCW+++ 
DB +

- CCW++ 
DB+

- CCW+++
DB+

Left APC QLR from left to right 2 Left TPC Certain

14 F 64 CW +
DB+

CW+ CW++
DB++

CW ++
DB+

CW++
DB+

Right APC QLR from right to left 1 Right TPC Certain

15 M 66 CW ++ - CW ++ - - Right APC QLR from right to left 2 Direct 
resolution

Probable

16 F 30 CW ++
 DB++

- CW + - CW + Right APC QLR from right to left 1 Direct 
resolution

Probable

17 F 51 CCW ++ CW+++ CCW + - - Left APC QLR from left to right 2 Direct 
resolution

Probable

18 F 60 CW + 
DB +

CCW+ CW + - - Right APC QLR from right to left 2 Direct 
resolution

Probable

19 M 59 CCW ++ - CCW + - CW ++
DB+

Left APC QLR from left to right 1 Direct 
resolution

Pprobable

20 M 52 CCW+ - CCW++ - CCW+ Left APC QLR from left to right 2 Direct 
resolution

Probable

21 F 45 CCW++ 
DB +

- CCW++ 
DB +

CCW++ 
DB +

CCW++ 
DB +

Left APC QLR from left to right 3 Direct 
resolution

Probable

22 F 55 CCW+++
DB+

CCW+ CCW+++
DB+

CCW+ CCW+++
DB++

Left APC QLR from left to right 1 Direct 
resolution

Probable

23 F 34 - - CCW++ CW +++ CCW++ Left APC QLR from right to left 2 Lost to 
follow-up

Possible

Legend: DH: Dix-Hallpike positioning test; S-HH-P: Straight Head Hanging Positioning test; Nr Mans: Number of manoeuvres; F: Female; M: Male; CW: Clockwise; CCW: 
Counter-clockwise; DB: Down-beating; APC: Apogeotropic Posterior Canal BPPV; QLR: Quick Liberatory Rotation Manoeuvre; TPC: Typical Posterior Canal BPPV; Grading of 
Nystagmus: from + (the least) to +++++ (the greatest)



L. Califano et al.

194

Discussion
Anterior canal BBPV is considered rare for anatomic con-
siderations because the anterior canal is higher than both 
the posterior and lateral ones; furthermore, the fact that the 
posterior arm of the anterior canal descends directly into 
the common crus and vestibule should cause a continuous 
self clearing of otoliths from the canal 28. To explain AC, 
changes in the diameter of the common crus, stenosis of 
membranous duct and changes in the position of the canal 
have been proposed 10 17 28 29. As reported by Giannoni 7 and 
Korres 17, AC can induce ambiguous nystagmus, depending 
on the position of otoconial debris; the most common clini-
cal picture is characterised by vertical down-beating parox-
ysmal nystagmus in the Dix-Hallpike test, as well as in the 
straight head hanging positioning, with clockwise (or coun-
ter-clockwise) torsional components, due to a left anterior 
(or right anterior) canal involvement, without inversion of 
the nystagmus when coming back to the sitting position.
AC is believed to be more frequent in post-traumatic BP-
PV 13 20. A down-beating vertical nystagmus with a clock-
wise (or counter-clockwise) torsional component for left 
(or right) canal is coherent with Flourens law, because it 
respects the plane of the interested canal, whereas accord-
ing to Zapala 15, an anterior bilateral canalolithiasis can be 
supposed for the presence of a pure vertical down-beating 
nystagmus. Nevertheless, a unilateral form of AC can also 
cause a vertical down-beating nystagmus, due to the ori-
entation of the anterior canal which is closer to the sagit-
tal plane (usually by a 41° angle) than the posterior canal 
(usually by a 56°angle); these considerations are enough 
to justify the frequent occurrence of a purely vertical 
down-beating nystagmus on both sides even in unilateral 
forms 28. The prevalence of down-beating components can 

be caused by the fact that vestibulo-oculomotor torsional 
gain reflex is smaller than horizontal and vertical compo-
nents gain 30. 
Down-beating nystagmus syndrome can be associated 
witb cerebellar diseases, and in such cases it is manda-
tory to exclude these from peripheral down beating nys-
tagmus syndrome. Bertholon  28 reported 50 consecutive 
cases of positional down-beating nystagmus, 12 of which 
presented without central neurological symptoms or signs 
and a clinical picture of an anterior canal BPPV. Cambi 31 
recently showed that the natural course of most cases of 
down-beating nystagmus syndrome is towards a sponta-
neous resolution, and that it is sometimes associated with 
BPPV, so that the frequency of peripheral down-beating 
nystagmus syndrome appears to be more frequent than 
previously suggested: our data confirmed this possibility. 
Our diagnostic algorithm gives substantial importance to 
this aspect of the problem, but we decided to search for 
central neurological disease as a possible cause of posi-
tional vertical down-beating nystagmus not associated 
with other neurological signs and symptoms, only in the 
case of failure of therapeutic manoeuvres: in this situa-
tion, we included cerebral MRI in our diagnostic work-
up. However, the frequent conversion of a down-beating 
nystagmus syndrome in a posterior canal BPPV or its di-
rect resolution confirmed that, in these cases, as reported 
by Cambi 31, a peripheral cause, i.e. anterior canal BPPV, 
is very probable. 
Recently, Vannucchi described a new form of BPPV 
which he called “Apogeotropic Posterior Canal BPPV” 
that is characterised by a torsional down-beating nystag-
mus clockwise for the right posterior canal and counter-
clockwise for the left posterior canal. He explained the 
oculomotor pattern of APC is caused by ampullopetal 

Table II. Clinical data of anterior canal BPPV patients.

Patient# Sex Age Right DH 
nystagmus 

Sitting
nystagmus

Left DH nystagmus Sitting
nystagmus

S-HH-P
nystagmus

Diagnosis Therapeutic 
manoeuvre

Nr
MANs

Outcome Diagnostic 
grade

1 M 56 DB++ DB+ CCW+ DB +++ CCW++ - DB+++++ Right AC Yacovino 1 Right TPC Certain
2 M 60 DB+++++ DB++ DB+++++ DB+ DB+++++ AC Yacovino 3 Right TPC Certain
3 F 46 DB+++ DB++ DB+++ DB+ + CW+ DB+++ (left?)AC Yacovino 3 Left TPC Certain
4 F 47 DB+++ - DB+++ - DB++ AC Yacovino 2 Right TPC Certain
5 M 63 DB++++ - DB++++ - DB++++ AC Yacovino 2 Right TPC Certain
6 F 39 DB+ - DB++ - DB++ AC Yacovino 1 Direct 

resolution
Probable

7 F 72 DB+ - DB++ - DB+ AC Yacovino 1 Direct 
resolution

Probable

8 F 48 DB+ 
CW+

DB+ 
CW+

DB++ - DB+++ Left AC 
 

Yacovino 2 Direct 
resolution

Probable

9 F 66 DB++
CCW+

- DB++
CCW+

- DB++
CCW+

Right AC Yacovino 1 Direct 
resolution

Probable

10 F 45 DB+ 
CW +

DB+ 
CW +

DB++ - DB++ Left AC Yacovino 2 Lost to 
follow-up Possible

11 M 49 DB++ 
CW +

DB+ 
CW+

DB++ - DB+++ Left AC Yacovino 1 Lost to 
follow-up Possible

Legend: DH: Dix-Hallpike positioning test; S-HH-P: Straight Head Hanging Positioning test; Nr Mans: Number of manoeuvres; F: Female; M: Male; CW: Clockwise; CCW: 
Counter-clockwise; DB: Down-beating; AC: Anterior Canal BPPV; TPC: Typical Posterior Canal BPPV; Grading of Nystagmus: from + (the least) to +++++ (the greatest)
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stimulation of the posterior semicircular canal due to 
free-floating otoconial debris in the non-ampullary arm, 
perhaps because putative alterations of posterior canal 
morphology can cause otolith entrapment in that zone 4 5. 
The less severe paroxysm could be due to the reduced 
movement of the otoconial mass and to the weaker inhibi-
tory ampullopetal endolymphatic flow (III Ewald’s law) 
caused by otoliths on diagnostic positioning tests 32. 
Differential diagnosis between APC and AC is possible 
due to the prevalence of the torsional component compared 
with the vertical one in APC, whereas differential diagnosis 
between APC and TPC is possible because of the inverted 
characteristics of the nystagmus, which in APC is down-
beating, clockwise in the right Dix-Hallpike position and 
counter-clockwise in the left Dix-Hallpike position.
The above-mentioned criteria let us identify two popu-
lations in our cohort: the first composed of 23 patients 
affected by presumed APC (2.5%) and the second of 11 
patients affected by presumed AC (1.2%) (Tabs.  I and 
II). Therefore, AC appears to be rarer than reported in 
the literature, because we have diagnosed some cases as 
APC which otherwise may have been classified as AC. 
All patients we included in the APC group showed the 
oculomotor pattern described by Vannucchi  4  5. In three 

APC patients, nystagmus reversed its direction with high-
er intensity in returning to the sitting position, probably 
because of the stronger excitatory ampullophugal endo-
lymphatic flow (III Ewald’s law). 
APC was treated through QLR, a manoeuvre usually used in 
TPC, because in the Dix-Hallpike test on the affected side, 
the otoconial mass in the posterior canal always moves to-
wards the most sloping part of the canal, regardless of its 
initial positioning, in both the ampullary and non-ampullary 
arm (Fig. 4). The canalar conversion from APC to TPC oc-
curred in 14 cases (ranked “certain” in the diagnostic grade), 
and the direct resolution of APC occurred in 8 cases (“prob-
able” diagnostic grade). One patient was lost to follow up 
(“possible” diagnostic grade). In conclusion, 22 of 23 pa-
tients affected by APC were successfully treated by QLR in a 
one-step or a two-step therapy, and one was lost to follow up.
AC (Table 4) was treated with YM which caused canal-
ar conversion in TPC in 5 patients (“certain” diagnostic 
grade) and was then cured through QLR (two-step thera-
py), whereas the direct resolution (one-step therapy) was 
obtained in 4 patients (“probable” diagnostic grade). Two 
patients were lost to follow-up (“possible” diagnostic 
grade) (Table II). The affected side was confirmed in only 
one patient with “certain” AC where the conversion into 

Table III. Clinical data after the conversion from apogeotropic posterior canal to typical posterior canal BPPV.
Patient# Sex Age’ RighT DH 

nystagmus
Sitting

Nystagmus
Left DH 

nystagmus
Sitting

Nystagmus
S-HH-P

nystagmus
Diagnosis Therapeutic 

manoeuvre
Nr MANs Outcome

1 F 50 - - CW+++ CCW+ Left TPC QLR from left to right 2 Resolution

2 M 42 - - CW+++ CCW+ CW+ Left TPC QLR from left to right 1 Resolution
3 M 48 CCW++ CW+ - - - Right TPC QLR from right to left 1 Resolution
4 M 43 CCW+++ CW+ - - - Right TPC QLR from right to left 1 Resolution
5 M 60 CW++++ CCW+ - Left TPC QLR from left to right 2 Resolution
6 M 65 - - CW+++ CCW+ - Left TPC QLR from left to right 3 Resolution
7 M 54 - - CW+++ CCW+ - Left TPC QLR from left to right 2 Resolution
8 M 40 - - CW+++ CCW+ - Left TPC QLR from left to right 1 Resolution
9 M 43 CCW+++ CW+ - - - Right TPC QLR from right to left 1 Resolution

10 F 70 CCW+++ CW+ - - - Right TPC QLR from right to left 2 Resolution
11 F 61 CCW+++ CW+ - - - Right TPC QLR from right to left 1 Resolution
12 F 62 CCW++++ CW+ - - CCW++ Right TPC QLR from right to left 2 Resolution
13 M 60 - - CW+++ CCW+ - Left TPC QLR from left to right 3 Resolution
14 F 64 CCW++++ CW ++ - - CCW+ Right TPC QLR from right to left 1 Resolution

Legend: DH: Dix-Hallpike positioning test; S-HH-P: Straight Head Hanging Positioning test; Nr Mans: Number of manoeuvres; F: Female; M: Males; CW: Clockwise; CCW: 
Counter-clockwise; DB: Down-beating; APC: Apogeotropic Posterior Canal BPPV; QLR: Quick Liberatory Rotation Manoeuvre; TPC: Typical Posterior Canal BPPV; Grading of 
Nystagmus: from + (the least) to +++++ (the greatest)

Table IV. Clinical data after the conversion from anterior canal to typical posterior canal BPPV.
Patient# Sex Age Right DH 

nystagmus
Sitting

nystagmus
Left DH 

nystagmus
Sitting

nystagmus
S-HH-P

nystagmus
Diagnosis Therapeutic 

manoeuvre
Nr MANs Outcome

1 M 56 CCW++ CW+ - - - right TPC QLR from right to left 5 Resolution
2 M 60 CCW+++++ CW++ - - - right TPC QLR from right to left 1 Resolution
3 F 46 - - CW+++ CCW+ CW+ left TPC QLR from left to right 2 Resolution
4 F 47 CCW++ CW+ - - - right TPC QLR from right to left 1 Resolution
5 M 63 CCW+++++ CW++ - - - right TPC QLR from right to left 1 Resolution

Legend: DH: Dix-Hallpike positioning test; S-HH-P: Straight Head Hanging Positioning test; Nr Mans: Number of manoeuvres; F: Female; M: Males; CW: Clockwise; CCW: 
Counter-clockwise; QLR: Quick Liberatory Rotation Manoeuvre; TPC: Typical Posterior Canal BPPV; Grading of Nystagmus: from + (the least) to +++++ (the greatest)
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an ipsilateral TPC confirmed our diagnostic hypothesis. 
QLR appeared more effective (p  <  0.0001) in curing 
TPC (19/19 cases, 14 from the APC group, 5 from the 
AC group) than in curing APC, where a two-step therapy 
was frequently required (Table III). This result could be 
explained if an obstacle (i.e. a stenosis) was blocking the 
exit of otoliths from the non-ampullary arm toward the 
utricle in case of APC, a situation which could cause, at 
a later stage, a shift of otoliths toward the ampullary arm 
of the canal, the most frequent site of entrapment. The ef-
ficacy in two steps could be explained by hypothesising a 
fragmentation of otholits during the first manoeuvre and 
their exit through the later manoeuvres.
On a speculative basis, this finding and the analogous 
finding of the conversion of AC into TPC through YM 
could further confirm that otoliths floating in semicircu-
lar canals could be the pathophysiological mechanism in 
BPPV even in rare forms of vertical canal BPPV. 

Conclusions
Our data, based on the efficacy of therapeutic manoeuvres 
in the form of canalar conversion or direct resolution of 
the disease, confirmed that oculomotor patterns reported 
in the literature allow correct identification of both AC and 
APC; analysis of positioning-evoked nystagmus through 
infrared videonystagmoscopy permits differential diag-
nosis between AC, characterised by a prevalent vertical 
down-beating nystagmus and APC, in which the torsional 
component is prevalent and reverted compared to TPC. 
The diagnostic grading we propose could be useful in the 
management of these forms of BPPV.
The clinical evolution of our cases showed that the pe-
ripheral type of positional down-beating nystagmus is 
not uncommon, and that it is often the sign of an anterior 

canal BPPV, characterised by a benign evolution, always 
keeping in mind that the presence of a positional down-
beat nystagmus needs careful follow-up, particularly if 
nystagmus persists or reappears: in these cases, cerebral 
imaging through MRI is mandatory.
Correct differential diagnosis is of significant importance 
to identify the affected ear and to adopt the most appro-
priate therapeutic manoeuvre to obtain a good therapeutic 
outcome in these rare and atypical forms of BPPV. For 
APC, a specific liberatory manoeuvre can be considered, 
albeit in our experience based on a limited number of pa-
tients, QLR gives good results.

The authors acknowledge Dr. Genoveffa Errico for the 
original figures of the paper.
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The effect of the NMDA channel blocker memantine 
on salicylate-induced tinnitus in rats
Effetti della memantina, antagonista non competitivo dei recettori NMDA, 
sull’acufene indotto da salicilato nel ratto

M. Ralli1, D. Troiani2, M.V. Podda2, F. Paciello1, S.L.M. Eramo2, E. De Corso1, R. Salvi3, G. Paludetti1, 
A.R. Fetoni1
1 Institute of Otolaryngology, Università Cattolica del Sacro Cuore, Roma, Italy; 2 Institute of Physiology, Università 
Cattolica del Sacro Cuore, Roma, Italy; 3 Center for Hearing and Deafness, Department of Communicative Disorders 
and Sciences, University at Buffalo, NY

Summary

Short-term tinnitus develops shortly after the administration of a high dose of salicylate. Since salicylate selectively potentiates N-methyl-
D-aspartate (NMDA) currents in spiral ganglion neurons, it may play a vital role in tinnitus by amplifying NMDA-mediated neurotrans-
mission. The aim of this study was to determine whether systemic treatment with a NMDA channel blocker, memantine, could prevent 
salicylate-induced tinnitus in animals. Additional experiments were performed to evaluate the effect of memantine on the auditory brain-
stem response (ABR) and distortion product otoacoustic emissions (DPOAE) to test for changes in hearing function. Thirty-six rats were 
divided into 3 groups and treated daily for four consecutive days. One group (n = 12) was injected with salicylate (300 mg/kg/d, IP), the 
second (n = 12) was treated with memantine (5 mg/kg/d, IP) and the third group (n = 12) was injected with salicylate and memantine. 
All rats were tested for tinnitus and hearing loss at 2, 24, 48 and 72 h after the first drug administration and 24 h post treatment; tinnitus-
like behaviour was assessed with gap prepulse inhibition of acoustic startle (GPIAS), and hearing function was measured with DPOAE, 
ABR and noise burst prepulse inhibition of acoustic startle (NBPIAS). Rats in the salicylate group showed impaired GPIAS indicative of 
transient tinnitus-like behaviour near 16 kHz that recovered 24 h after the last salicylate treatment. Memantine did not cause a significant 
change in GPIAS. Combined injection of salicylate and memantine significantly attenuated GPIAS tinnitus-like behaviour at 48 hours after 
the first injection. None of the treatments induced permanent threshold shifts in the ABR and DPOAE, which recovered completely within 
one day post treatment. Animals treated with salicylate plus memantine showed results comparable to animals treated with salicylate alone, 
confirming that there is no effect of memantine on DPOAE which reflects OHC function. The present study confirms the role of cochlear 
NMDA receptors in the induction of salicylate-induced tinnitus.

Key words: Tinnitus • Memantine • Salicylate • Startle reflex • NDMA receptors • Rats

Riassunto

Il sodio salicilato, principio attivo dell’aspirina, è una molecola in grado di indurre un acufene transitorio mediante l’attivazione dei 
recettori N-metil-D-aspartato (NMDA) a livello periferico e centrale. L’obiettivo primario di questo studio è di valutare la potenzialità 
della memantina, inibitore selettivo dei recettori NMDA, nel contrastare l’insorgenza e la persistenza dell’acufene indotto da salicilato 
in un modello animale. Obiettivo secondario è lo studio degli effetti della memantina sulla funzione uditiva e sulle cellule ciliate esterne. 
Nel nostro studio sono stati utilizzati 36 ratti divisi in tre gruppi: nel primo gruppo (n = 12) gli animali sono stati trattati con salicilato 
(300 mg/kg/d, IP), nel secondo (n = 12) con memantina (5 mg/kg/d, IP), nel terzo (n = 12) con entrambi. In tutti gli animali è stato studiato 
l’acufene con la tecnica GPIAS ad intervalli di 2, 24, 48, 72 e 96 ore dalla prima somministrazione e la funzione uditiva mediante i prodotti 
di distorsione (DPOAE) ed i potenziali evocati uditivi (ABR). Negli animali trattati con salicilato la nostra metodica ha evidenziato la 
presenza di un acufene con frequenza vicina ai 16 kHz insorto dopo la prima somministrazione e risoltosi spontaneamente 24 ore dopo l’ul-
tima. Negli animali trattati con salicilato e memantina l’acufene, seppur presente, è risultato significativamente attenuato, prevalentemente 
durante il secondo giorno di trattamento. Né il salicilato né la memantina hanno causato alterazioni permanenti della funzione uditiva; 
le variazioni registrate mediante i prodotti di distorsione sono regredite al termine del trattamento. Il nostro studio conferma il ruolo dei 
recettori NMDA nell’acufene da salicilato e le potenzialità della memantina nel contrastarne l’insorgenza e la persistenza. Data la facile 
reperibilità del farmaco, già utilizzato nel trattamento della malattia di Alzheimer e del morbo di Parkinson, ed i risultati incoraggianti 
ottenuti nel modello animale, sono auspicabili ulteriori approfondimenti nell’uomo.

Parole chiave: Acufene • Memantina • Salicilato • Riflesso di Startle • Recettori NDMA • Ratti
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Introduction
Subjective tinnitus, defined as the perception of a sound 
when no external stimulation is present, is a condition that 
affects a large portion of the world population, with over 
16 million subjects in the US reporting frequent tinnitus 1. 
Tinnitus has been widely studied in humans and animals 
to better understand the molecular mechanisms that un-
derlie its onset and persistence, and to identify drugs that 
could be used for treatment.
Short-term tinnitus has been reported following admin-
istration of high-doses of sodium salicylate. The molec-
ular mechanisms through which salicylate induces tin-
nitus have been explored 2, especially its effects on the 
cyclooxygenase which blocks the conversion of arachi-
donic acid to prostaglandin H2 3 4. The increased concen-
tration of arachidonic acid acts on N-methyl-D-aspartic 
acid (NMDA) receptors, inducing both peripheral and 
central effects. NMDA receptors are expressed on the 
synapses between inner hair cells and cochlear spiral 
ganglion neurons  5. In vitro, salicylate potentiates the 
NMDA class of glutamatergic currents on cochlear spi-
ral ganglion neurons. Salicylate also impairs outer hair 
cell (OHC) electromotility  6, although prolonged treat-
ment has been reported to strengthen OHC motility  7  8 
and reduces blood flow in the cochlea 9. High doses of 
salicylate increase the threshold and reduce the ampli-
tude of the compound action potential (CAP), but salicy-
late paradoxically results in hyperactivity in the central 
auditory cortex 10.
Memantine, a drug recently approved for the treatment 
of moderate to severe Alzheimer’s disease  11, has been 
reported to suppress excitatory neurotransmission be-
tween the hair cell and auditory nerve afferent fibers by 
blocking NMDA receptors  12, and is likely to exert ef-
fects on the central auditory pathways 13. Memantine has 
been previously studied for its ability to suppress tin-
nitus in animals 14 and humans 15 and found to have little 
or no effect; however, Zheng et al., in 2012 16, reported 
encouraging effects of memantine in noise-induced tin-
nitus in the rat.
The animal model used to study tinnitus is the gap pre-
pulse inhibition of the startle reflex (GPIAS); the method 
was developed by Turner in 2006 17 and later adopted and 
optimized by others 18-23. Since GPIAS does not require 
any training and relies on a reflex response, it is a very 
efficient method of testing for tinnitus compared to time 
consuming operant conditioning techniques, thereby al-
lowing a larger number of animals to be evaluated 24.
The primary goal of this study was to determine if me-
mantine, a NMDA antagonist, would affect salicylate-
induced tinnitus. A secondary goal was to determine what 
effects memantine or the combination of memantine and 
salicylate would have on DPOAE and ABR.

Materials and methods

Animals
Thirty-six adult male Sprague Dawley rats (3-5 months, 
220-450 g) were used for this study. Rats were divided 
into three groups: a SAL group (n = 12) injected IP with 
salicylate (300 mg/kg/d) in bacteriostatic saline, 50 mg/
ml (Sigma); a MEM group (n = 12) treated with meman-
tine at a dose of 5 mg/kg/d diluted in bacteriostatic saline, 
50 mg/ml (Sigma); a SAL+MEM group (n = 12) injected 
with salicylate and memantine combined at the dosage 
used in the other groups. All animals were treated daily 
for four consecutive days; drug administration was per-
formed 2 h before testing for tinnitus.
The experimental protocol was approved by the Institu-
tional Animal Care and Use Committee of the Catholic 
University of the Sacred Heart, Rome Italy. Animals were 
housed in a colony with a 12 h light-dark cycle; food and 
water were available ad libitum.

Gap prepulse inhibition of acoustic startle
Tinnitus was assessed using gap prepulse inhibition of 
acoustic startle as described in our previous investiga-
tion  24. Rats were placed in an acoustically transparent 
wire mesh cage (7.2 cm W, 20 cm L, 6.5 cm H) on a Plexi-
glas platform; the platform (20 cm × 10 cm) rested on a 
50 mm piezoelectric transducer (MCM 28-745). The test 
apparatus was located in a soundproof chamber equipped 
with a tweeter (Fostex FT17H) on the chamber’s ceiling 
about 15 cm above the rat’s head. The continuous back-
ground noise, gap stimulus, prepulse noise burst and star-
tle stimulus were generated with a digital-to-analogue 
converter at ~100 kHz sampling rate (Tucker Davis Tech-
nologies, RP2.1, PA5, SA1). Startle amplitude measured 
by the piezoelectric transducer was amplified (10-100×), 
low-pass filtered at 1,000 Hz; WPI, USA) and fed to the 
analogue-to-digital converter on a separate data acquisi-
tion module (TDT, RP2.1) using custom software.
GPIAS sessions were composed of 80 silent gaps trials 
(gap) embedded in narrow band noise and 80 no-gap trials 
(no-gap) in the narrow band noise (Fig. 1A-C). Twenty gap 
and 20 no-gap trials were made at each of the four narrow 
band noises centred at 6, 12, 16 or 20 kHz. Gap and no-gap 
trials were presented in pairs in random order. Trials were 
separated by a variable period ranging from 7 to 15 sec 
long. Animals were given a 2-min acclimation period at the 
beginning of each session during which no gaps or startle 
sounds occurred. Gap trials were composed of a 60 dB SPL 
continuous narrow band noise (1,000  Hz wide, centered 
at 6, 12, 16 and 20 kHz), and a 50 msec startle stimulus 
(broadband noise burst, 116  dB  SPL, 50  msec length, 
5 msec rise/fall time) preceded by a 100 msec silent gap 
that ended 100 msec before the onset of the startle stimu-
lus. In no-gap trials, the background sound was continuous 
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without a silent period preceding the startle stimulus. The 
amplitude of the startle reflex signal was measured as the 
root-mean-square (RMS) voltage on gap and no-gap trials.
Noise burst prepulse inhibition of the acoustic startle re-
flex (NBPIAS) was used to determine the audibility of the 
narrow band noises used for GPIAS assessment (Fig. 1D-
E). NBPIAS was recorded using the same equipment as 
GPIAS except that the background noise was removed 
and the startle stimulus was presented alone (i.e. in quiet) 
or was preceded by a 60 dB SPL narrow band noise burst 
(1,000 Hz wide, 100 msec, 5 msec rise/fall time, centred 
at 6, 12, 16 or 20 kHz.). Twenty noise burst and 20 quiet 
trials were made at each tested frequency.
Gap and noise burst prepulse inhibition of acoustic startle 
were calculated as a percentage for each frequency us-
ing the formulas 1-(gap/no-gap) for GPIAS and 1- (noise 
burst/quiet) for NBPIAS. For each frequency, a signifi-
cant reduction of GPIAS was interpreted as behavioural 
evidence of tinnitus. Conversely, significant inhibition of 
the startle response in NBPIAS sessions was interpreted 
as evidence that the animal could hear the narrow band 
noise used in GPIAS sessions.
Animals were tested daily with GPIAS and NBPIAS be-
fore and 2 h after each drug administration; measurements 
were obtained for five consecutive days (four measure-
ments during treatment; one post treatment).

Auditory brainstem response recordings
Hearing function was evaluated in all animals using the 
auditory brainstem response (ABR). ABR thresholds 
were obtained at 6, 12, 16, 24 and 32 kHz in all animals 
before and 14 days after the end of the drug treatment. 
Rats were anaesthetized (ketamine 10 mg/kg) and placed 

in a sound attenuating booth; the non-inverting (+) elec-
trode was inserted at the vertex, the inverting (-) electrode 
was placed near the pinna of the test ear and the ground 
electrode was placed near the pinna of the opposite ear. 
A TDT System 3 (BioSigRP, Tucker–Davis Technolo-
gies, Alachua, Florida, USA) data acquisition system was 
used for stimulus generation and data acquisition. Tone 
bursts corresponding to tested frequencies were presented 
monaurally in an open field (Fostex, TD28D, USA) with 
the speaker pointed towards the test ear at a distance of 
1 cm; the contralateral ear was plugged with a silicon 
plug. Responses were filtered (100-3,000 Hz band pass), 
digitized (10 kHz sampling rate) and averaged over 1,000 
samples at each frequency. Threshold testing began with 
the stimulus presented at 100 dB SPL in order to generate 
a clear ABR waveform; then the intensity was reduced in 
10  dB steps until the ABR response disappeared. Next, 
the intensity of the stimulus was increased in 5 dB steps 
from below threshold until the ABR response reappeared. 
The ABR threshold was defined as the lowest intensity at 
which the ABR could be detected and replicated 25 26.

Distortion product otoacoustic emissions
DPOAEs were measured unilaterally using an otoacous-
tic emission system (Intelligent Hearing System, Miami, 
FL, USA). The f2/f1 ratio of the primary tones was set to 
1.2. DPOAE input/output functions were measured at f2 
frequencies of 4, 8, 12, 16 and 20 kHz. The f1 intensity, 
L1, always presented +10 dB above the f2 intensity, L2. 
Animals were anaesthetized with ketamine as described 
above and placed on a heating pad in a sound-attenuating 
booth. The probe assembly was placed in the animal’s 
external ear canal. Input/output functions were obtained 

Fig. 1. Schematics of the animal model used to highlight the presence and time course of tinnitus in rats. Gap prepulse inhibition of acoustic startle: (A) Fol-
lowing the startle stimulus without a prepulse gap results in a large amplitude startle reflex. (B) When a 50 msec gap prepulse is inserted prior to the startle 
stimulus, the startle reflex response is significantly reduced. (C) Tinnitus fills in the gap and the animal can no longer hear the silent gap, resulting in a reduction 
of the startle response similar to the no-gap condition. (D) Noise burst prepulse inhibition of acoustic startle: NBPIAS is used to evaluate whether the animal 
can hear the background noise used in the GPIAS paradigm. In NBPIAS, the startle stimulus is presented in a silent environment; this results in a large startle 
response. (E) When a 60 dB noise burst prepulse precedes the startle stimulus, the startle response is reduced.
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by increasing L1 intensity from 25 to 70 dB SPL at f2 
frequencies of 4, 8, 12, 16 and 20 kHz (32 sweeps per fre-
quency pair). DPOAEs were recorded before and 2 h after 
each drug treatment for 5 consecutive days.

Statistical analysis
GPIAS and NBPIAS data were analyzed using a two-way 
repeated measures analysis of variance (RM-ANOVA, 
α < 0.05); post-hoc testing was performed using Tukey’s 
test for multiple comparisons. Significant differences be-
tween frequency-specific data recorded at each time point 
and baseline values were analyzed using a one-way ANO-
VA (p < 0.05). Statistical analysis of ABR and DPOAE 
measurements were performed using a one-way ANOVA 
with post-hoc Student-Newman-Keuls analysis. All re-
sults were presented as mean ± SEM.

Results

Tinnitus assessment
Figure 1A-C is a schematic of the GPIAS paradigm that 
shows the stimulus conditions and hypothetical results 
for no-gap, gap and tinnitus conditions. Figure 2 shows 
the percent GPIAS values at 6, 12, 16 and 20 kHz before 

and at various time points during the four days of drug 
treatment. Baseline GPIAS values are represented by the 
horizontal dotted line (line width equals baseline stand-
ard deviation; baseline values were 43.8, 42.3, 37.6 and 
38.8% for 6, 12, 16 and 20 kHz respectively.
Rats treated with salicylate alone (SAL) showed a signifi-
cant reduction in GPIAS at 16 kHz, consistent with tinnitus-
like behaviour with a pitch near 16 kHz. A significant reduc-
tion occurred between 2 and 72 h with a peak at 48 hours; 
GPIAS returned near to baseline levels 24 h after the last day 
of drug administration. A statistically significant decrease in 
mean GPIAS was observed at 16 kHz at 2 h (p = 0.041), 
24 h (p = 0.036), 48 h (p = 0.019) and 72 h (p = 0.047) dur-
ing treatments; 24  h after the end of the treatment mean 
values returned near to baseline levels (34.95%; p = 0.65). 
GPIAS values did not show a significant change at 6, 12 and 
20 kHz during the salicylate treatment (2 to 72 h).
Rats treated with memantine alone (MEM) showed no 
significant changes in GPIAS compared to baseline val-
ues during the entire length of treatment (data not shown). 
Rats treated with a combination of salicylate and meman-
tine (SAL+MEM) showed less reduction in GPIAS than 
rats treated with salicylate alone (SAL), particularly at 

16 kHz during the first 48 hours 
of treatment. There was a statis-
tically significant difference at 
48  h between the SAL and the 
SAL+MEM groups (p = 0.023).
NBPIAS was also tested in the 
SAL, SAL+MEM and MEM 
groups; no significant changes 
were observed over the entire 
testing period between baseline 
measures and values obtained 
during treatments and post-treat-
ment. Data for all groups are 
compared in Figure 2.

ABR
Baseline ABR threshold values 
recorded before treatment did not 
show a statistically significant 
group difference among the SAL, 
MEM and SAL+MEM groups 
(Two-way ANOVA, p  =  0.36). 
No significant difference was 
seen between baseline and post-
treatment thresholds measured 
14 days after the end of treatment 
(p = 0.41). These results indicate 
that salicylate, memantine or the 
combination of the two does not 
produce any long term change in 
hearing thresholds.

Fig. 2. Data obtained in our animal groups showing the time course of tinnitus for different treatments. 
Percent GPIAS in rats treated with salicylate alone or salicylate and memantine plotted by frequency; NB-
PIAS data are also shown for comparison. The horizontal dotted line represents baseline data. Rats treated 
with memantine alone showed no evidence of tinnitus (data not shown). Rats treated with salicylate alone 
showed transient tinnitus-like behaviour with a pitch near 16 kHz, starting 2 hours after the first injection, 
lasting for the entire length of treatment (4 days) and resolving spontaneously 24 hours after the last day of 
drug administration (24 h POST). In rats treated with salicylate and memantine, tinnitus-like behaviour was 
greatly attenuated, particularly during the first 48 hours of treatment, suggesting that memantine must sup-
press tinnitus-like behaviour at peripheral or central NMDA receptors.
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DPOAEs
DPOAEs were tested in all animals at 4, 8, 12, 16 and 
20 kHz, and were measured before, during (2, 24, 48 and 
72 h) and 24 h after SAL, MEM and SAL+MEM treat-
ments. A progressive decrease in amplitude was observed 
in the salicylate group for low-level DPOAEs at 8, 12 and 
16 kHz. High-level DPOAEs were slightly affected; the 
largest changes occurred 2 h after salicylate injection at 8 
and 12 kHz. Amplitudes returned to near baseline values 
within one day post-treatment. Memantine alone had no 
effect on DPOAE amplitude. Treatment with SAL+MEM 
resulted in a decline of DPOAE amplitude compara-
ble to salicylate alone. Data for all groups (SAL, MEM, 
SAL+MEM) are plotted in Figures 3A and 3B.

Discussion

The effect of memantine on salicylate-induced tinnitus
Memantine, a non-competitive NMDA antagonist that 
affects neurotransmission between inner hair cells and 
afferent auditory nerve fibers, has been hypothesized to 
suppress tinnitus. Memantine is currently approved for 
the treatment of moderate to severe cases of Alzheimer’s 
disease, and has been proposed for the treatment of Par-
kinson’s disease and certain forms of dementia 11. Given 
its availability in clinical settings, memantine and its 
analogues have been considered as potential treatments 
for tinnitus 27. To test this hypothesis, Lobarinas and col-
leagues treated rats with a moderate dose (150 mg/kg) of 
salicylate and obtained behavioural evidence of tinnitus 
using an operant lick suppression technique 14. Rats were 
then treated with 1.5 or 3 mg/kg of memantine combined 
with 150 mg/kg of salicylate to determine if memantine 

would suppress tinnitus-like behaviour. While tinnitus 
was not completely suppressed by 1.5 or 3 mg/kg meman-
tine, the molecule tended to reduce the tinnitus-like be-
haviour, which was more pronounced at the higher dose. 
Therefore, while tinnitus was not completely abolished 
by memantine, the evidence suggested that tinnitus sever-
ity might be somewhat reduced. Lobarinas attempted to 
use a higher dose of memantine, but found that 10 mg/
kg disrupted the operant behaviour; consequently, higher 
doses of memantine were not evaluated for suppression 
of tinnitus.
Figueredo et  al. published a randomized, double-blind 
placebo-controlled trial in which tinnitus was studied in 
60 patients, and its severity was monitored using the Tin-
nitus Handicap Inventory (THI). In this study, memantine 
was administered at a dose of 20 mg per day for 90 days. 
They reported no statistically significant differences be-
tween patients in the memantine group and those in the 
placebo group 15. Taken together, these two studies sug-
gest that memantine may have little or no effect on tin-
nitus.
In the current study, using GPIAS as our behavioural 
metric for tinnitus, we observed evidence of tinnitus at 
16 kHz with 300 mg/kg of salicylate and found that the 
5 mg/kg dose of memantine significantly reversed tinni-
tus-like GPIAS behaviour. Thus, our results suggest that 
a 5 mg/kg dose of memantine, nearly twice that used by 
Lobarinas, can suppress tinnitus. Importantly, animals 
treated with memantine alone did not show significant 
changes in GPIAS.
A recent paper from Zheng et al. 16 investigated the effi-
cacy of a 5 mg/kg dose of memantine in rats with behav-
ioural evidence of tinnitus assessed with an operant lick-

Fig. 3. The effect of salicylate and memantine on outer hair cells. DPOAE measurements in animals treated with memantine, salicylate or a combination of 
both. Data from baseline and 2, 24 and 48 h time points are shown in Fig 3A; data from baseline and 72, 24 h post time points are shown in Fig 3B. Meman-
tine alone had no effect on DPOAE amplitude whereas salicylate alone caused a progressive decrease in DPOAE over the 4-day treatment. The combination 
of both drugs resulted in DPOAE amplitudes similar to those obtained in animals treated with salicylate alone.
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suppression technique. They found that a 1  h, 110  dB, 
16 kHz traumatizing tone induced tinnitus having a pitch 
of 32 kHz in five of eight exposed rats. After treatment 
with 5 mg/kg memantine, only 2 of the 5 rats continued to 
show evidence of noise-induced tinnitus, i.e., memantine 
eliminated signs of tinnitus in 3 of 5 rats.
Our results are consistent with those of Zheng suggest-
ing that higher doses of memantine may suppress tinnitus. 
However, it should be noted that while the 5 mg/kg dose 
of memantine caused a statistically significant improve-
ment in tinnitus, our GPIAS values during SAL+MEM 
were still slightly below their baseline GPIAS values. 
In other words, while 5  mg/kg memantine significantly 
improved tinnitus-like behaviour, it may not have com-
pletely suppressed tinnitus. Likewise, memantine only led 
to a reduction in noise-induced tinnitus in 60% of subjects 
in the Zheng study. It is conceivable that higher doses of 
memantine may be more effective in suppressing tinnitus; 
however, the behavioural side effects, as noted by Lobari-
nas 28 may outweigh the benefits.

Salicylate, memantine and auditory function
Our results show that memantine had no effect on DPOAE 
amplitudes during treatment. These results are consistent 
with the view that memantine acts on neuronal NMDA 
receptors, which are not expressed in adult OHC  29. In 
addition, our results show that memantine had no effect 
on OHC function, as reflected in DPOAE, when adminis-
tered with salicylate; results are consistent with the view 
that memantine is not acting on the OHC. Short-term 
treatment with salicylate, memantine or the combination 
of the two had no permanent effects on ABR; thresholds 
recorded 14 days after drug treatments showed no dif-
ferences compared to baseline. Serial DPOAE measure-
ments from 2 to 72 h of salicylate treatment revealed a 
cumulative dose-dependent effect mainly on low-level 
DPOAEs at 8, 12 and 16  kHz; i.e. DPOAE amplitudes 
tended to decrease over the 3 day treatment. These results 
are consistent with previous results showing a gradual de-
cline in DPOAE amplitude over several days of salicylate 
treatment  30. However, DPOAE amplitudes recovered to 
within normal limits within 1 day after the end of treat-
ment. Since animals treated with salicylate and meman-
tine showed DPOAE alteration comparable to salicylate 
alone, the effects of memantine on GPIAS are unlikely to 
be due to changes in OHC function.

Conclusions
The present study confirms that salicylate can induce tran-
sient, reversible tinnitus when administered at high doses. 
More importantly, our behavioural assessment of tinnitus 
using GPIAS suggests that a 5 mg/kg dose of memantine, 
which was nearly two fold greater than that used by Lo-
barinas, can significantly reduce tinnitus-like behaviour. 

Since higher doses (10 mg/kg) of memantine can disrupt 
behaviour, effective treatment of tinnitus using NMDA 
antagonists may require careful titration of the dose to 
obtain clinical efficacy without inducing deleterious side 
effects. The suppression of tinnitus-like behaviour in our 
study was achieved with systemic memantine treatment, it 
is therefore unclear if the therapeutic effect of memantine 
is occurring at the IHC-auditory nerve fibre synapse, as 
proposed by Puel et al. 5, or if it is occurring at multiple 
sites within the central auditory pathway. Given the en-
couraging results and clinical availability of memantine, 
it would be interesting to further explore its efficacy in 
humans with tinnitus. Since the effective therapeutic win-
dow for drug dosing appears to be relatively narrow, ef-
fective tinnitus therapy may require careful escalation of 
the dose of memantine to achieve optimal therapy with 
minimal side effects.
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Endoscopic ultrasonic curette-assisted removal  
of frontal osteomas
Curette per l’osso ad ultrasuoni per la rimozione degli osteomi del frontale

A. Bolzoni Villaret, A. Schreiber, I. Esposito, P. Nicolai
Department of Otorhinolaryngology, University of Brescia, Italy

Summary

Indications for endoscopic resection of fronto-ethmoidal osteomas have been progressively expanded thanks to optimization of surgical expo-
sure and the development of dedicated instruments. Curved cutting drills are still suboptimal to treat hard osseous neoplasms of the frontal si-
nus. We present two patients affected by frontal osteoma treated with an endoscopic procedure using an ultrasonic bone curette. The ultrasonic 
bone curette may be considered an effective tool to reduce soft tissue manipulation, optimize surgical time and accelerate the healing process. 
However, the technique requires significant shape innovations to reach the lateral recesses and to manage pure intrasinusal lesions.

Key words: Frontal sinus • Sinunasal osteomas • Ultrasonic curette

Riassunto

Le indicazioni alla chirurgia endoscopica nel trattamento degli osteomi fronto-etmoidali si sono progressivamente estese grazie all’otti-
mizzazione dell’esposizione chirurgica ed allo sviluppo di una strumentazione dedicata. Le frese curve sono ancora subottimali nel tratta-
mento di lesioni ossee eburnee del seno frontale. Presentiamo due pazienti affetti da osteoma frontale trattati con procedura endoscopica 
utilizzando la curette per osso ad ultrasuoni. La curette ad ultrasuoni può essere considerato un efficace strumento chirurgico per ridurre la 
manipolazione dei tessuti molli e per ottimizzare i tempi chirurgici e del processo di guarigione. Tuttavia è necessario migliorare la forma 
dello strumento per premettere di raggiungere i recessi più laterali e gestire lesioni localizzate interamente nel seno frontale.

Parole chiave: Seno frontale • Osteomi nasosinusali • Curette ad ultrasuoni
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Introduction
Osteomas of the sinonasal complex are benign bony tu-
mours often incidentally discovered in asymptomatic 
patients during head imaging or neuroimaging. Their lo-
cation and dimension may cause recurrent sinusitis, head-
ache or orbital complaints 1-5.
Since the early 1990s, the indications for endoscopic resec-
tion of fronto-ethmoidal osteomas have been progressively 
expanded, with a constant refinement in the definition of 
contraindications and limits 6-14. The evolution of the indi-
cations 15-17 clearly reflects the optimization of the surgical 
exposure (i.e. use of the contralateral nostril in a Draf III 
procedure) and the development of dedicated instruments. 
Curved drills are usually adopted in this surgical setting, 
although all are limited by low speed and efficacy. Straight 
and 20° high-speed drills can be used, even though the 
need for aspiration and the bone dust produced may limit 
visualization and increase the tediousness and length of the 
procedure. Furthermore, minimizing mucosal trauma is es-
sential to facilitate healing, prevent crusting and infection 
of denuded bone, reduce scar tissue formation and avoid 

stenosis of the frontal recess. Since 2008, during extended 
transnasal approaches to the skull base we have combined 
high-speed microdrill and sonic bone emulsification in 
selected cases. The ultrasonic bone curette (Sonopet Ul-
trasonic Aspirator, Stryker®, Kalamazoo, MI, USA) was 
tested in two frontal osteomas to evaluate its cost efficacy 
and possible advantages in this specific setting. We selected 
small lesions located in the fronto-ethmoidal recess with-
out complete filling of the frontal sinus. Preliminary evalu-
ation of the device focused on the following endpoints: the 
traumatic impact of the device on surrounding mucosa, the 
balance among emulsification, irrigation, suction and endo-
scopic view, the lack of good visualization of the tip of the 
instrument in the lateral aspect of frontal sinus, and finally 
the speed and effectiveness of the healing process.

Materials and methods

Case 1
A 50-year-old woman was seen for symptoms (nasal 
obstruction, rhinorrhoea, headache) related to chronic 
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rhinosinusitis. She had previously undergone several en-
doscopic procedures at other institutions, with minimal 
improvement of symptoms. CT scan showed a radiodense 
mass suggestive for osteoma, occupying the right frontal 
recess with obstruction of the frontal drainage pathway 
(Fig. 2). Dishomogeneous ossification at the superior as-
pect of the lesion and its ground-glass pattern suggested 
a reduced consistence in its upper part. She underwent 
endoscopic transnasal removal (Fig.  3A); the operative 
time was about 2 hours and she was discharged on the 2nd 
postoperative day. Follow-up nasal endoscopy at 1 and 6 
months confirmed adequate and quick healing with mini-
mal scar formation (Fig. 3B). She was free from symp-
toms after 26 months of follow-up.

Case 2
This patient was a 40-year-old male with a clinical his-
tory of recurrent frontal sinusitis resistant to conventional 
conservative treatment. CT scan revealed a hyperdense 
lesion occupying the right frontal sinus abutting into the 
frontal recess (Fig.  4). He underwent endoscopic trans-
nasal removal (Fig.  5); the operative time was about 2 
hours and he was discharged on the 2nd postoperative day. 
Follow-up nasal endoscopy at 1 
and 6 months confirmed adequate 
healing. He was free from symp-
toms at 24 months after surgical 
procedure.

In both cases, endoscopic evalua-
tion 1 month after surgery showed 
complete healing without signifi-
cant oedema or scar deposition.

Surgical procedure
Both patients were positioned 
supine, with hyperextension of 
the head (Fig.  1). After topical 
decongestion and injection of the 
upper part of the uncinate process 
with adrenaline and mepivacaine, 
endoscopic examination directly 
demonstrated the inferior aspect 
of the lesion in the first patient. 
The extent of the surgical ap-
proach has been tailored on a 
case specific basis (i.e. anterior 
ethmoidectomy, uncinectomy, 
middle turbinectomy, opening 
of an antero-superior septal win-
dow). In case 1, once the inferior 
aspect of the osteoma was identi-
fied to be covered by scarred mu-
cosa, the ultrasonic bone curette 

was introduced through the right nostril, running it over 
the endoscope; after blunt dissection of surrounding mu-
cosa, the tip of the device was applied directly on the me-
dial aspect of the lesion which was emulsified in 45 min 
under continuous close-up view. The residual lateral shell 
of bone was dissected and removed leaving the lamina 
papyracea intact.
In case 2, a type IIb Draf sinusotomy allowed exposure of 
the boundaries of the lesion which was gradually reduced 

Fig. 1. Schematic drawing shows the position 
of the device running over the angled endoscope. 
Head extension improves the working angle.

Fig. 2. Preoperative CT scan of case 1 shows an osteoma (asterisk) occluding the right frontal recess. Note 
the remodelled lamina papyracea (arrows) and the lesion attachment over the posteroinferior aspect of the 
frontal sinus. Axial (A) and coronal (B) plane.

Fig. 3. Intraoperative and postoperative endoscopic 
views of case 1. A: after lesion removal the mucosa of 
the lamina papyracea is partially maintained. B: Post-
operative examination at 6 months with angled tel-
escope highlights complete healing with no stenosis 
of the frontal recess.
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with the use of the ultrasonic cu-
rette in about 1 hour. The Spetzler 
microclaw tip (Stryker®, Kalama-
zoo, MI, USA) was adopted in 
both cases allowing lesion emul-
sification with only one side of 
the tip, maximally preserving the 
surrounding mucosa (Fig. 5).

Discussion
Even if an external approach to 
the frontal sinus still has a role in 
the treatment of osteomas, mul-
tiple series published in the last 
15 years support the efficacy and 
safety of an endoscopic approach 
through a transnasal corridor in 
properly selected fronto-ethmoi-
dal lesions  17. Moreover, the in-
creasing surgical experience and 
development of dedicated instru-
mentation allow resection of se-
lected frontal lesions even when 
extended over the orbital roof 17.
The use of ultrasound curette in 
endoscopic transnasal procedures 
has been reported in the litera-
ture for inferior turbinoplasty  18, 
sculpting of the nasal dorsum  19, 
lateral orbital decompression  20 
and removal of a fronto-ethmoidal osteoma 21. This instru-
ment delivers, in one hand piece, tissue fragmentation by 
rapid longitudinal motion, irrigation through coaxial flows 
around the tip to suspend fragmented tissue and cool the 
tip and aspiration with removal of fluid and fragmented 
tissue with a cannulated tip and suction.
In our Department, between 1996 and 2011, 20 patients un-
derwent endoscopic transnasal removal of a frontal osteo-
ma (17 frontal, 3 fronto-ethmoidal) with a mean operating 
time of 4.8 hours (1-12 hours; unpublished data). The het-
erogeneity of cases and progressive evolution of the learn-
ing curve are both factors influencing the surgical time. We 
endoscopically approached these tumours with a type II or 
III Draf sinusotomy depending on the site and size of the le-
sion. Standard endoscopic instruments were used to expose 
the caudal portion of the lesion; subsequently cavitation of 
the osteoma was performed using curve cutting drills to 
mobilize the peripheral fragments and minimize damage 
to surrounding tissues. In our preliminary experience, the 
ultrasonic bone curette does not increase the operating time 
in properly selected patients. Furthermore, the possibility 
to limit the working surface on one side of the device mini-
mized mucosal damage, with subsequent easier care in the 
early postoperative course with almost no need to remove 

Fig. 4. Preoperative CT scan of case 2 shows an osteoma (asterisk) located in the right frontal recess and 
inserted at the anterolateral aspect of the right cribriform plate. Axial (A) and coronal (B) plane.

Fig. 5. Intraoperative images of case 2. After lesion cavitation and dissection from surrounding structures, 
the residual shell of bone is further reduced with a four-hand technique (white asterisk indicates the frontal si-
nus). B: close-up view. Note the mucosa surrounding the lesion (black asterisk), which is spared by the device.

granulation tissue or fibrin debris. During the procedure we 
never experienced slippage of the instrument, and its use 
was easy and straightforward compared to a traditional mi-
crodrill since this device integrates irrigation and aspiration 
and requires no pressure over the working surface. Quick 
healing was documented during follow up with minimal 
scar formation (Fig.  3B). Further experience will be es-
sential to confirm the low morbidity, efficacy, speed and 
cost-effectiveness of this device. However, two main fac-
tors may contribute to a favourable application in transnasal 
approaches to the frontal sinus: the line of sight is improved 
since this device provides a bone emulsification-irrigation-
suction mechanism in a single hand, and the oscillating 
energy of the working area is limited to a single side of 
the tip to prevent slippage. Moreover, minimal bone dust 
production and its constant aspiration consents continuous 
clear endoscopic view of the surgical field and the presence 
of dedicated tips improve the adaptability of the device to 
the working surface.
In contrast, the absence of curved tips designed specifi-
cally for frontal sinus endoscopic surgery limits its use to 
properly selected cases, and the costs of the tips are not 
negligible, even if the main unit can be shared among dif-
ferent departments of the same hospital.
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Conclusions
Endoscopic surgery has a predominant role in the man-
agement of benign tumours of the sinonasal tract. De-
spite advances in image definition and instrumentation, 
visualization may still represent an issue, mainly during 
bone drilling in narrow spaces. State-of-the art curved 
cutting drills are still suboptimal to treat hard osseous 
neoplasms of the frontal sinus. Therefore, during endo-
scopic transnasal removal of frontal sinus osteoma, an 
ultrasound bone curette can be considered an effective 
tool to reduce soft tissue manipulation, optimize surgi-
cal time and speed the healing process. Furthermore, 
despite its straight configuration, this low profile device 
may be amneable for further developments and applica-
tions far lateral along the coronal plane in the frontal 
sinus, but which will require significant shape innova-
tions to reach the lateral recesses and manage pure in-
trasinusal lesions.
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Letter to the Editor

The role of cricohyoidoepiglottopexy in the era  
of transoral laser surgery and radio/chemotherapy
Il ruolo della cricoioidoepiglottopessia nell’era della chirurgia laser transorale  
e della radio/chemioterapia

A. De Virgilio, A. Greco, M. de Vincentiis
Department of Sensory Organs, ENT Section, Sapienza Università di Roma, Italy

Acta Otorhinolaryngol Ital 2014;34:209

Dear Editor,
We would like to take the opportunity to comment our 
point of view on the current role of cricohyoidoepiglot-
topexy in the treatment of laryngeal squamous cell carci-
noma (LSSC). Since 1984 our group has performed 456 
supracricoid partial laryngectomies (SPL), 81 of which 
were crico-hyoid-epiglottopexies (CHEP). We used this 
technique in T1, T2 and in selected T3 LSCC. Over the 
years, we gradually reduced the use of CHEP whose in-
dications, in our opinion, are more specific and limited in 
current practice. This is due to the increasing and more 
effective use of surgical and non-surgical alternative treat-
ments for LSSC.
Literature data highlight how radiotherapy and endoscop-
ic removal by CO

2
 laser are the preferred treatment op-

tions for T1 and most T2 glottic LSCC in the majority of 
centres. Local control and organ preservation rates greater 
than 90% are reported. In addition, open techniques are 
related to poorer results in terms of vocal function, quality 
of life and costs. For these reasons, CHEP currently ap-
pears to be a procedure that is too invasive and burdening, 
and its use should be limited to selected T2 cases (e.g. vo-
cal cord mobility impairment) 1. Even in T3 glottic LSCC, 
we believe that CHEP has a limited use. In fact, CHEP re-
moves thyroid cartilage, both true and false cords, part of 
the epiglottis, while saving most of the paraglottic space 
with the preservation of one or both arytenoids. The para-
glottic space represents a lymphatic-adipose region that is 
contiguous to the pre-epiglottic space. Through the para-
glottic space a glottic LSCC can easily spread towards the 
pre-epiglottic space and possibly into the extra-laryngeal 
structures  2. For this reason, in our opinion, the use of 
CHEP in advanced glottic LSCC should be limited to the 
rarest unilateral T3, without massive pre-epiglottic space 
and anterior commissure involvement, and with one-sided 
and very limited thyroid cartilage involvement.
We believe that crico-hyoid-pexy (CHP) is a safer and 
more conservative surgical alternative for treatment of lo-
cally advanced LSCC. This technique, involving the com-

plete removal of the epiglottis and pre-epiglottic space, 
in addition to CHEP, allows a more radical and safer 
excision of selected, locally advanced glottic/supraglot-
tic LSCC  3. In our experience, post-operative quality of 
life and oncological and functional results appear to be 
comparable to CHEP. However, unlike CHEP, CHP is re-
lated to a longer swallowing rehabilitation period, but as 
documented in the literature, at 12 months after surgery 
no substantial differences between CHEP and CHP with 
reference to oral and pharyngeal transit times emerged 4. 
Finally, for the reasons discussed above, we believe that 
the current indications for CHEP should be: 1.  Glottic 
T1-T2 LSCC with poor exposure; 2. Glottic T1-T2 LS-
CC where radiotherapy is contraindicated due to local or 
general factors and T2 with impaired vocal cord mobility; 
3.  Selected glottic T3-T4 LSCC without anterior com-
missure involvement and/or with limited involvement of 
the paraglottic space and minimum erosion of the thyroid 
cartilage.
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Medico-legal cases

Current trends for medico-legal disputes related  
to functional nasal surgery in Italy
Attuali tendenze medico-legali in Italia relative alla chirurgia funzionale nasale 

S. Motta1, S. Nappi2
1 Institute of Otolaryngology, Department of Preventive Medical Sciences, University “Federico II”, Napoli, Italy; 
2 Department of Legal Sciences, University of Calabria, Cosenza, Italy

Summary

The problem of professional liability in case of adverse outcomes or failures secondary to surgery is very sensitive in many countries of 
the European Community. In Italy, a recent sentence of the Supreme Court concerning a patient who underwent septoplasty raised con-
siderable doubts in relation to the guidance to be followed in disputes related to an alleged professional liability, further exacerbating the 
juridical orientation of recent years in this context. This ruling involves any surgery, as well as rhinologic surgery, and calls into question 
most regulatory and legal principles that have traditionally been adopted by the Italian Civil Law. The sentence states that the plaintiff is 
only required to document the failure of surgical treatment, but not the breach of the duty of care by the surgeon, thus shifting the burden of 
proof to the physician-debtor. It also considers that, in assessing the degree of negligence, reference should be made to the qualifications of 
the surgeon, according to principles that are not covered by current regulations, denying that in general surgery (i.e., not with aesthetic pur-
poses) the surgeon must only to act with diligence and need not guarantee a favourable outcome. This series of statements, complementing 
one another and evolving more unfavourably towards physicians, facilitate legal disputes for speculative purposes through complainants, 
with obvious health and socio-economic implications.

Key words: Medical liability • Nasal surgery • Duty of care

Riassunto

Una recente sentenza della Corte di Cassazione, riguardante una paziente sottoposta ad intervento di settoplastica, ha destato un notevole 
interesse: essa, infatti, partendo da un problema limitato alla rinologia, ha in pratica finito con il coinvolgere tutta la chirurgia. Il conten-
zioso preso in considerazione nella sentenza citata fa riferimento al caso di una paziente a cui era stato prospettato, da uno specialista non 
coinvolto nella vicenda giudiziaria, un intervento di setto-rino-plastica, con finalità estetiche e funzionali; la malata, però, aveva accettato 
una semplice operazione di settoplastica in quanto nella struttura pubblica, in cui si era ricoverata, non erano previsti gli interventi di 
chirurgia estetica a spese del Sistema Sanitario Nazionale. La paziente, dopo qualche anno, si era sottoposta presso una struttura privata 
ad un nuovo intervento, con finalità sia estetiche che funzionali, in quanto, a suo parere, i risultati della prima operazione non erano stati 
soddisfacenti. Dopo questa seconda operazione la paziente citava in giudizio il chirurgo che aveva eseguito il primo intervento, per i danni 
da lei subiti a seguito dell’insuccesso dell’operazione. In I ed in II grado i giudici hanno prosciolto il chirurgo affermando sostanzialmen-
te che nell’intervento da lui eseguito, con finalità esclusivamente funzionali, egli aveva operato correttamente. L’interessata era quindi 
ricorsa in Cassazione; la Corte di legittimità ha espresso una serie di rilievi critici nei riguardi delle sentenze pronunciate dalle Corti 
di merito, sulla base dei quali il ricorso è stato in parte accolto e il procedimento rinviato ad un’altra sezione della Corte di Appello per 
una revisione della sentenza. Nella sentenza oggetto del lavoro si mettono in discussione gran parte dei principi normativi e giuridici che 
erano stati tradizionalmente adottati dalla dottrina giurisprudenziale in Italia. Infatti tale sentenza: contesta che nella chirurgia generale 
(cioè con finalità non estetiche) l’operatore debba assicurare solo di agire con diligenza (obbligazione di “mezzi”); sostiene che l’attore 
sia tenuto a documentare solo l’insuccesso del trattamento sanitario ma non la mancanza di diligenza del convenuto, trasferendo l’onere 
di questa prova al medico-debitore; ritiene che nella valutazione della diligenza si debba fare riferimento alla qualificazione del convenuto 
secondo un principio non previsto dalle norme vigenti; afferma che la distinzione di interventi chirurgici di facile esecuzione o di problemi 
tecnici di speciale difficoltà non può valere come criterio di distribuzione dell’onere della prova, bensì solamente ai fini della valutazione 
del grado di diligenza e del corrispondente grado di colpa. Si tratta di una serie di indirizzi che, integrandosi a vicenda, rendono estrema-
mente agevoli i procedimenti giudiziari di natura speculativa da parte dei pazienti, con ovvie implicazioni sanitarie e socio-economiche.

Parole chiave: Responsabilità professionale • Chirurgia nasale • Obbligazione di mezzi
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one of which is the subject of this report, considering its 
particular relevance in otolaryngology surgery 5. In this re-
spect, it must be pointed out that in Italy the lower courts 
no longer inaugurate new directions that are later accepted 
by the judges of legitimacy; currently, the Supreme Court 
imposes the new directions, systematically nullifying the 
decisions of the Courts of Appeals 8.
Nevertheless, it should also be noted that the legal prin-
ciples for the obligation of professional care is applied in 
a substantially similar manner in all legal systems of EU 
member states 9, regardless of the juridical doctrine adopt-
ed: in surgery without aesthetic purposes, and therefore 
in rhinologic surgery, the contract established between 
the surgeon and the patient binds the physician with an 
obligation, commonly defined as obligation of means or 
duty of care  10-12. Briefly, it is required that the surgeon 
performs his duties with the diligence of the nature of 
the professional activity exercised. Therefore, the failure 
of the professional should not be inferred from the non-
achievement of the useful result, but it should be assessed 
with reference to a breach of duty of care.
This principle was blindly followed in Italy until about 10 
years ago, even for interventions considered easy to per-
form, or “routine” procedures. In this sense, for example, 
the Supreme Court made a ruling in 2001 13, stating that 
in case of easy to perform operations a transition does not 
automatically occur from obligations of means to obliga-
tions of results.
The real turning point of doctrine was postponed to 2004, 
year of the ruling of the Court of Cassation n. 9471 14, ac-
cording to which a worsening after easy to perform opera-
tions is a presumption of guilt by the physician and the 
first step of the obligation of the professional from obliga-
tion of means to obligation of (“almost”) result.
Paradoxically, in the first part of its ruling 5, the Court 
of Cassation suggests a number of considerations to sup-
port the illogic of considering surgical activity in the same 
way as an obligation to ensure results, asserting that the 
professional’s failure to fulfil his obligation may not be 
presumed, ipso facto, from the non-achievement of the 
useful outcome that was targeted by the patient, but must 
be as one of the duties regarding professional conduct. 
Furthermore, it argues that “the failure is due to negligent 
performance, not based on the due diligence by the pro-
fessional (and/or hospital).”
The successive deductions by the Court of Cassation con-
tradict these premises. It in fact affirms that “if the profes-
sional activity does not obtain the normal result in relation 
to the concrete circumstances of the case, the physician 
is required (especially if the intervention is considered 
a simple procedure) to give proof of the occurrence of 
an unforeseeable event that was not surmountable with 
proper care”. The exposed thesis is not shareable: in fact, 
if the professional’s failure to fulfil his obligation may not 
be presumed ipso facto from the defective achievement of 

Introduction
The issue of medical liability is very sensitive in many 
countries of the European community and other Western 
societies, regardless of the approach – continental civil 
law or common law - taken by different legal systems 1 2. 
The interest in this issue was recently demonstrated by a 
survey conducted in 2007, whose results were presented 
at an international workshop 3, and by the proceedings 
of a conference held in Strasbourg and curated by the 
Council of Europe’s Public and Private Law Unit  4 in 
June 2008.
In Italy, a recent ruling by the Supreme Court 5 regarding 
a patient who underwent septoplasty, has raised consider-
able concerns in relation to the guidance to be followed in 
disputes related to an alleged professional responsibility. 
The conclusions of the sentence have led to radical revi-
sion of the legal doctrine for some of the most important 
medical-legal issues (characteristics of medical obliga-
tion, burden of proof, limits of professional liability, as-
sessment of professional diligence, etc.), regardless of the 
specialization of the defending physician. In the follow-
ing paragraphs, the ruling of the Supreme Court will be 
discussed, considering that this sentence seems to counter 
the greater uniformity of legal criteria and their interpreta-
tion, as required by the Council of Europe for the Member 
States.

Case report
The litigation refers to the case of a middle age woman, 
to whom septo-rhinoplasty, with aesthetic and functional 
purposes, had been proposed by a specialist that was not 
involved in the lawsuit. The patient had accepted the inter-
vention because the aesthetic procedures at the expense of 
the national health system were not provided in the public 
institution in which she was hospitalized. After a few years, 
the patient underwent a new intervention at a private clinic, 
with aesthetic and functional purposes, as in her view the 
results of the first operation were unsatisfactory.
The judges acquitted the surgeon in the first and second 
grade, essentially sustaining that he had operated prop-
erly, in full compliance with the duty of care.
The complainant, therefore, resorted to the Court of Cas-
sation which expressed some criticisms concerning judg-
ments by the courts of first and second degree; on the ba-
sis of those remarks, the appeal was partly upheld and the 
case subjected to an other section of the Court of Appeals 
for a review of the sentence.

Discussion
In recent years, Italy has witnessed a rapid change in the 
legal interpretation of the physician’s professional respon-
sibility. This evolution of ideas has been further consoli-
dated by recent pronouncements of the Supreme Court 5-7, 
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the useful outcome that was targeted by the complainant, 
it must be inferred that when the patient complains about 
the surgical failure, he cannot merely document the failure 
itself, since – as the same Court of Cassation states – this 
undesirable outcome does not prove ipso facto the breach 
of duty of care by the professional. We do not believe in 
this regard that a wrongful conduct by the professional 
should be inferred in case of a defective surgical outcome, 
likely to be achieved with proper care, taking into account 
the many unpredictable factors that in medicine and sur-
gery can affect the outcome of a specific treatment (rea-
soning that may be valid for cases of easy solution, where 
the unknowns are limited and the outcomes are generally 
favourable).
In case law the view is generally shared that the different 
levels of professional specialization, but not qualification 
(i.e. consultant, medical assistant, etc.), must be related 
to a different assessment of diligence. In other words, 
specialization or super-specialization is a factor that can 
affect the required conduct by the professional and a fur-
ther aspect on which to concretely evaluate the degree of 
professional misconduct 9 15.
In some legal systems, including that in Italy, the debtor is 
held free from liability if the same is facing a particularly 
difficult technical problem. More precisely, the Italian 
Civil Code states 16 that if “a work involves particularly 
difficult technical problems, the work provider shall not 
respond for harm, but only when he acted intentionally or 
with recklessness”.
The sentence in question affirms that “a limitation of 
medical professional liability in cases of wilful miscon-
duct or gross negligence (ex art. 2236, Italian Civil Code) 
concerns only those situations with problems of particular 
difficulty and in any case concerns only the inexperience 
and not the carelessness and negligence…”.
Given that the care required by the professional to settle 
the obligation must be determined by taking into account 
his/her activity and therefore his/her possible speciali-
zation, the Supreme Court argues that in assessing any 
wrongful conduct, the qualifications of the professional 
must also be considered. In the sentence described herein, 
it was reported that: “…the conduct of the practitioner (a 
fortiori if one of the best in that area) must be examined 
not less but rather on the contrary more rigorously for the 
purposes of professional liability…”.
The configuration of diligence in relation to the activ-
ity of the surgeon (standard of care) responds to a par-
ticular provision of the law; the link between diligence 
and qualification of the professional is an original thesis, 
which should not be accepted, finding no support in Ital-
ian legislation or, to the best of our knowledge, in other 
legal systems. In fact, the specialist would be forced to 
resolve difficult surgical problems in relation on his/her 
level of preparation; the lack of resolution of these prob-
lems could constitute for him/her a presumption of guilt 

for unskillfulness, not vs. a medium standard, but depend-
ing on his/her particular qualification.
In other words, the sentence aggravates the liability of the 
surgeon, especially when skilled and highly experienced, 
discouraging his participation in operations that could 
lead to failures and, consequently, increasing risk for pa-
tients.
One of the main issues in medico-legal disputes relating 
to the physician’s professional liability is the burden of 
proof 17 18. In general, in the case of failure of the surgical 
intervention and/or if the patient is not satisfied with the 
surgical outcome and intends to appeal to court to obtain 
compensation, he will have to prove the failure of the sur-
geon and his professional liability, with reference to the 
breach of the duty of care. The proof referred to the sur-
geon-debtor invests substantially the demonstration that 
no technical rule has been violated by the surgeon and that 
the failure was due to a cause not attributable to him/her; 
in other words, the professional must document to have 
operated with diligence and prove that he had fulfilled the 
contractual obligation, as opposed to what is alleged by 
the plaintiff-creditor.
The Court of Cassation has revised the current addresses 
concerning medical liability, on the basis of a ruling by 
the United Sections Supreme Court 19. This particular rul-
ing concerns a dispute related to the soundproofing of a 
wall, between a customer and a construction company. 
Based on this ruling, unexpectedly applied to the medical 
field, the Court of Cassation states that the patient creditor 
has merely the burden to attach the contract and its defec-
tive execution, while he is not required to prove the fault 
of the physician and/or of the hospital and its severity.
As for “routine” surgical procedures, it is widely accepted 
that the aggravation of the complainant’s pathology and 
the onset of new diseases due to the operation presume 
negligence and inadequate execution, while the physi-
cian should prove that the procedures were performed 
properly and that the worse outcome was determined 
by unexpected and unforeseeable events. Therefore, for 
interventions of easy execution the plaintiff must prove 
the routine nature of the operation, while the professional 
should demonstrate that the failure was not related to his/
her own breach of duty of care.
This has confirmed a juridical orientation introduced in 
Italy for the first time in 2003 by the Supreme Court 20, 
according to which the doctor is to be waived from the 
burden of proof if the case entrusted to him is not highly 
complex. It has therefore consolidated a controversial, 
and easier for the complainant, rule of proof, which is 
based precisely on the identification of high or low dif-
ficulty of the operation; for “routine” surgery, the plain-
tiff need only prove that the intervention was followed by 
a negative outcome (on the basis of the assumption “res 
ipsa loquitur”; Latin for “the thing speaks for itself”).
This clear “favour”, affirmed by the Court for the com-
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plainant who is acting for compensation for damages 
suffered as a result of routine surgery, is extended by the 
examined sentence to all cases of alleged professional 
negligence. With regard to interventions that entail par-
ticular difficulties, the Court of Cassation states that “it 
is indeed inconsistent and incongruous to require to the 
professional to provide appropriate proof to overcome the 
presumption of guilt against him in the case of easy to 
perform or routine interventions, throwing back to the pa-
tient the burden of proving in clear and specific way the 
defective modalities, when the intervention is of particular 
or special difficulty …”. The Supreme Court draws also 
the attention to the fact that precisely in cases in which 
the employed diagnostic, therapeutic and surgical proce-
dures are very complex it “is undoubtedly the practitioner 
to know the rules of art and the specific situation… so as 
to be able to prove compliance with these rules and to 
justify his choices”. The sentence, virtually eliminating 
the burden of proof for the plaintiff-creditor, exacerbates 
the position of the doctor-defendant and binds the proof in 
favour of this latter to specific requirements.
It should be carefully considered that the orientations of 
the Supreme Court that we have examined are constantly 
evoked by subsequent judgments regarding other medi-
cal-legal litigations which further strengthen the idea that 
the plaintiff had an easy path for the purposes of compen-
sation 21 22.
In summary, in our opinion, the plaintiff should document 
the non-compliance to the obligation by the professional 
and, consequently, the breach of the duty of care by the 
debtor-surgeon. Professional liability cannot, in fact, be 
simply presumed on the basis of a result that the plaintiff 
claims not to have been reached, taking into account the 
difficulty of excluding speculative interests of the credi-
tor. It is truly perplexing that in a sentence in which the 
various aspects of the medical liability were so carefully 
evaluated, the arguments of the Court of Appeals can be 
considered eccentric and illogical, without taking into ac-
count that the respiratory disorders attributed to profes-
sional fault were alleged by the plaintiff about two years 
after surgery.

Conclusions
The reported law addresses, more and more conducive 
to plaintiff-creditor, have inevitable consequences on the 
litigations relative to professional liability in the health 
sector. In many Western countries, as well as in Italy, an 
over-simplification of the procedural position of the pa-
tient tends to increase the risk of claims for speculative 
purposes with obvious economic implications. The in-
crease in prosecutions and, at the same time, the greater 
chances of success of the patient who claimed to have 
suffered damage as a result of surgery or medical treat-
ment has already produced an substantial growth in the 

price of professional insurance, estimated in Italy to have 
increased by over 600% during the past decade. From an-
other point of view, the impact that this phenomenon has 
on the media should be emphasized, because doctors are 
subjected to censorship by the press and public opinion, 
even before the trial.
In the sentence examined, the Italian Court of Cassation 
exasperated some juridical orientations introduced in It-
aly a few years ago and further consolidated by similar 
and even more recent judgments. In fact, it states that the 
plaintiff is only required to document the failure of medi-
cal treatment, but not to prove the breach of the duty of 
care of the professional, shifting the burden of proof on 
the physician-defendant and considering that in assess-
ing the degree of diligence (and, therefore, the possible 
breach of duty), the main reference should be made to 
professional qualifications, according to a principle not 
covered by current regulations. Moreover, according to 
this ruling, the distinction between routine surgery and 
surgery with technical problems of special difficulty 
cannot be used as a criterion to distribute the burden of 
proof, but only for the purpose of assessing the degree 
of diligence and the corresponding degree of fault of the 
doctor-debtor. Finally, the principle according to which in 
general surgery (i.e., not with aesthetic purposes) the phy-
sician has exclusively an obligation of “means” is subject 
to contestation by the Court, despite an almost constant 
orientation in jurisprudence. In conclusion, we point out 
that the principles set forth in the ruling of Italian Court 
of Cassation, complement one another and facilitate law-
suits by patients, even with speculative intent, with obvi-
ous socio-economic and health implications.
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Case report

Papillary carcinoma on a thyroglossal duct cyst: 
diagnostic problems and therapeutic dilemma.  
A case report 
Un raro caso di carcinoma papillare insorto su cisti del dotto tireoglosso: 
problematiche diagnostiche e dilemmi terapeutici

G. PROIA, M.F. BIANCIARDI VALASSINA, G. PALMIERI, M. ZAMA
Plastic and Maxillofacial Surgery Unit, Children’s Hospital Bambino Gesù, Rome, Italy 

Summary

Thyroglossal duct cysts are one of the most common congenital abnormalities of the cervical region. Complications of these swellings are 
rare, and among these, appearance of a carcinoma has also been noted. We present a case of papillary carcinoma arising in a thyroglossal 
duct cyst in 20-year-old woman with a swelling of about 4 cm, located at the middle region of the neck over the hyoid bone. Our patient was 
treated using a modified Sistrunk operation, in which thyroidectomy proved crucial for the correct diagnosis and continuation of appropri-
ate treatment.  Our case confirms the difficulty in distinguishing a primitive thyroglossal duct carcinoma from a synchronous metastatic 
papillary carcinoma of the thyroid. This dilemma often remains unresolved. 

Key words: Thyroglossal duct cysts • Papillary carcinoma • Sistrunk operation

Riassunto

Le cisti del dotto tireoglosso sono fra le più comuni anomalie congenite della regione cervicale. Le complicanze di queste tumefazioni sono 
rare e, fra queste, è stata descritta la comparsa di un carcinoma. Presentiamo un nuovo caso di carcinoma papillare insorto in una cisti del 
dotto tireoglosso in una giovane donna di 20 anni portatrice di una tumefazione di circa 4 cm, localizzata nella regione media del collo al 
di sopra dell’osso joide. La nostra paziente è stata trattata mediante l’operazione di Sistrunk, nella quale la tiroidectomia ha rappresen-
tato uno step avanzato risultato cruciale per il raggiungimento di una corretta diagnosi e la continuazione di un appropriato protocollo 
terapeutico. Il nostro caso conferma la difficoltà nel distinguere un carcinoma del dotto tireoglosso primitivo da una metastasi sincrona di 
carcinoma papillare della tiroide. Questo dilemma spesso rimane irrisolto. 

parole chiave: Cisti del dotto tireoglosso • Carcinoma papillare • Intervento di Sistrunk
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Introduction
Thyroglossal duct cysts are one of the most common con-
genital abnormalities of the cervical region 1 2. They origi-
nate from the persistence of the thyroglossal duct epithe-
lium in the route of the descent of the thyroid gland from 
the base of the tongue to the anterior lower neck region 2. 
Complications of these swellings are rare, and among 
these, the appearance of a tumour has also been noted 3. 
We present the case of 20-year-old woman suffering from 
papillary carcinoma on the thyroglossal duct cysts. The 
case is interesting for its clinical-pathological findings, 
and especially for its controversial diagnostic aspects. 

Case report

A 20-year-old woman came to our observation for a 
swelling of about 2.5 cm, located at the middle region of 
the neck over the hyoid. The swelling had a tense-elastic 
consistency, and was mobile and nontender, which had 
formed about a year before. Ultrasound examination was 
compatible with thyroglossal duct cyst, with no abnor-
malities in the thyroid, which was in site and size, and 
the absence of suspicious adenopathy. Thus, there was a 
clear indication for surgical excision of the lesion using 
a modified Sistrunk technique, which involved removal 
of the cyst en bloc from the soft tissue surrounding the 
central portion of the front bone hyoid.
At macroscopic examination, the sample showed a cystic 
area with a gelatinous content and a firm mass in the wall. 
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Histology revealed a papillary lesion (Fig. 1) with complex 
architecture in conjunction with follicles of varying sizes. 
The cellular component showed nuclear clearing or ground-
glass appearance. The nuclear contour was irregular with 
grooves and rarely with any pseudoinclusion (Fig. 3). Occa-
sionally, psammoma bodies were seen. Immunohistochemi-
cal staining revealed reactivity for high-molecular weight, 
cytokeratin (CK19, (Fig.  4) and galectin-3, while HBME 
was not expressed. Furthermore, proliferation index assessed 
with Mib1 was moderate. Thus, a diagnosis of papillary car-
cinoma arising in the thyroglossal duct cyst was made. 
After diagnosis, the patient was subjected to further in-
vestigation, and as recommended by the consultant en-
docrinologist, underwent total thyroidectomy. Final his-
tological examination of the surgical specimen showed 
the presence of foci of papillary carcinoma, with CK19 
and galectin-3 expression. The patient was then subjected 
to two rounds of radioiodine therapy. No recurrence has 
been observed over one year of follow-up. 

Discussion
Although thyroglossal duct cysts represent the most fre-
quent congenital cervical abnormalities encountered in 
both adults (7% of the population 4) and children, neoplas-
tic lesions, either benign or malignant, appear to be partic-
ularly unusual and quantifiable in only 1–2% of the cases. 
The clinical presentation of a neoplasm of thyroglossal 
duct is similar to that of median cysts of the neck, and 
therefore, diagnosis is almost always made at the time of 
histological examination.
Papillary carcinoma, as noted in the thyroid gland itself, 
is the most common histological type (80%), followed by 
mixed papillary-follicular (8%) and squamous cell carci-
noma (6%). The surgical procedure, reported by Sistrunk 
in 1920, is considered to be the treatment of choice for 
radical excision of the thyroglossal duct cyst. The original 
procedure included resection of the cyst along with the 
body of the hyoid, extending to the foramen cecum at the 
floor of the mouth. Later, the technique was modified, and 

Fig. 4. Immunohistochemistry: clear positivity for CK 19, a marker of papil-
lary carcinoma showing squamous differentiation, is observed (CK19 40X).

Fig. 1. Tumour tissue with a classic papillary appearance (HE 40X).

Fig. 2. Tumour tissue with voluminous and overlapping cells, with clear, ir-
regular nucleus, with characteristic notches or grooves (HE 40X).

Fig. 3. Tumour tissue with typical microcalcifications (HE 40X).
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today, not all surgeons extend the resection further than 
the body of the hyoid.
Our case, although unusual considering the average age of 
presentation of this type of lesion, does not differ from the 
clinical presentation, treatment protocol and timing for di-
agnosis reported in the literature 1 5, However, the finding 
of foci of cancer cells after thyroidectomy presented in-
teresting insights regarding an issue that is still controver-
sial. Indeed, despite the fact that more than 50% of cases 
of papillary carcinoma of the thyroglossal duct have not 
been identified as thyroid cancer 6, it is often difficult to 
distinguish a carcinoma on thyroglossal duct cysts from 
metastatic thyroid cancer.
The histological criteria for diagnosis of primary cancer 
of the thyroglossal duct provide the need to distinguish 
the lesion from cystic lymph node metastases and to ob-
serve a normal thyroid gland, preferably by microscopic 
observation 7. However, these diagnostic criteria are often 
disregarded as 30% of cases show synchronous neoplastic 
lesions. Moreover, in many cases presented in the litera-
ture, there are no histological thyroid specimens. 
Our case confirms the difficulty in distinguishing a pri-
mary thyroglossal duct carcinoma from a metastatic pap-
illary carcinoma of the synchronous thyroid 3, which often 
remains unresolved. In our patient, despite the fact that 
the preoperative blood chemistry and instrumental thy-
roid tests were all negative, the presence of papillary car-
cinoma in the lining of the cyst, the higher rate described 
in young patients and the capsular invasion of tumour 
prompted us to perform total thyroidectomy 8.

In conclusion, we present a new case of thyroglossal 
duct carcinoma, diagnosed and treated using modified 
Sistrunk operation, in which thyroidectomy proved cru-
cial for correct diagnosis and continuation of appropri-
ate treatment. 
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Website: www.otology-jubilee.com

CURSO DE DISECCIÓN ENDOSCÓPICA DE LOS SENOS PARANASALES
ENDOSCOPIC SINUS SURGICAL DISSECTION COURSE • May 8-10, 2014 • Barcelona – Spain

Instituto de Otología García-Ibáñez, C/ Dr. Roux, 91, 08017 – Barcelona. Tel. 93 205 02 04 ¬ Fax 93 205 43 67 – 
E-mail: gi.fundacion@gmail.com, fundacion@iogi.org	

BALBUZIE - IL TRATTAMENTO TRA STUDIO E HOMEWORK • May 9-10, 2014 • Turin – Italy

Coordinatore Scientifico: Mario D’Ambrosio. Organizing Secretariat: Centro Congressi Internazionale Srl, via 
San Francesco da Paola 37, 10123 Torino. Tel. +39 011 2446911 – Fax +39 011 2446950 – E-mail: info@con-
gressiefiere.com – Website: www.congressiefiere.com

Giornata di aggiornamento AICEF - 6a edizione • May 10, 2014 • Ravenna – Italy

Scientific Secretariat: Domenico Minghetti, E-mail: minghetti@tin.it – Patrizia Schiavon, E-mail: patrizia.schiavon@
gmail.com. Website: www.lopezcongressi.it

3rd IRANIAN CONGRESS ON COCHLEAR IMPLANT & RELATED SCIENCE
May 10-12, 2014 • Tehran – Iran

IRANCI 2014 Secretariat: Tel. - Fax 098-21-8860-0006 – E-mail: info@irancochlear.com – Website: www.irancoch-
lear.com

101° congresso nazionale sio – Società Italiana di Otorinolaringologia e Chirurgia Cervico-Facciale  
May 28-31, 2014 • Catania – Italy

President: A. Serra. Website: www.sio2014.org – www.eac.it

CURSO DE DISECCIÓN ENDOSCÓPICA DE LOS SENOS PARANASALES - ENDOSCOPIC SINUS 
SURGICAL DISSECTION COURSE • May 29-31, 2014 • Barcelona – Spain

Instituto de Otología García-Ibáñez, Isabel, C/ Dr. Roux, 91, 08017 Barcelona. Tel. 93 205 02 04 – Fax 93 205 43 
67 – E-mail: gi.fundacion@gmail.com, fundacion@iogi.org
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CORSO BASE DI OTORADIOLOGIA • June 4-6, 2014 • Rovereto – Italy

Coordinatore Scientifico: M. Neri. Organizing Secretariat: Mytime Training & Technology srl, via San Carlo da Sezze 
18, 04100 Latina – Tel. +39 0773 662630 – E-mail: segreteria@mytimetandt.it – Website: www.mytimetandt.it

HEAL 2014 (HEaring Across the Lifespan): “Early intervention: the key to better hearing care”
June 5-7, 2014 • Cernobbio (Lake Como) – Italy

Website: http://www.heal2014.org

CORSI DI VIDEOCHIRURGIA ENDOSCOPICA NASO-SINUSALE E DEL BASICRANIO • Milan – Italy
June 9-13, 2014 (corso intermedio)
October 27-31, 2014 (corso avanzato)

Course Director: Alberto Dragonetti – Scientific Secretariat: Gabriella Mantini, Valentina Casoli- Tel. +39 02 
64444545 – Fax +39 02 64444003 – E-mail: gabriella.mantini@ospedaleniguarda.it. Organizing Secretariat: 
Eurocompany Srl, via Canova 19, 20145 Milano. Tel. +39 02 315532 – Fax +39 02 33609213 – E-mail: 
corsieconvegni@eurocompany.mi.it

TEMPORAL BONE DISSECTION COURSES 2014 • June 10-13, December 9-12, 2014 • Brazil

Website: www.forl.org.br/courses

3° Corso di Chirurgia Otologica con fresa in mano • June 12-13, 2014 • Reggio Emilia – Italy

Responsabile del Corso: Giovanni Bianchin. Segreteria Organizzativa: Annarita Guglielmi, Campagna Cecilia, 
Servizio Formazione, Qualità, Rapporti con Università e 3° settore, palazzo Rocca Saporiti, viale Murri 7, 42123 
Reggio Emilia. Tel. +39 0522 295817 - Fax +39 0522 295976 – E-mail: campagna.cecilia@asmn.re.it

4th Hands on dissection advanced course: “from removal to reconstruction in head 
and neck cancers” • June 17-20, 2014 • Paris – France

Directors: Marco Benazzo, Department of Otolaryngology HN Surgery, University of Pavia, Italy; Fausto Giuseppe 
Chiesa, Department of Otolaryngology HN Surgery, IEO Milan, Italy. 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.

CURSO DE MICROCIRUGÍA DEL OÍDO Y DISECCIÓN DEL HUESO TEMPORAL
TEMPORAL BONE SURGICAL DISSECTION COURSE 
June 18-20, 2014 - November 2014, date to be announced • Barcelona – Spain

Instituto de Otología García-Ibáñez, Conchi Castilla, C/ Dr. Roux, 91, 08017 – Barcelona. Tel. 93 205 02 04 ¬ Fax 
93 205 43 67 – E-mail: iogi@iogi.org

24th CONGRESS OF EUROPEAN RHINOLOGIC SOCIETY (ERS) and  32nd INTERNATIONAL 
SYMPOSIUM OF INFECTION AND ALLERGY OF THE NOSE. THE NOSE AS INTERFACE 
June 22-26, 2014 • Amsterdam – The Netherlands

President: W.J. Fokkens. Website: www.ers-isian2014.com – E-mail: ers-isian2014@kenes.com

5th World Congress of the International Federation of Head and Neck Oncologic 
Societies (IFHNOS) – Annual Meeting of the American Head and Neck Society (AHNS) 
July 26-30, 2014 • New York – USA

Congress Chairman: Jatin Shah. Program Chairman: Bevan Yueh. Websites: www.ifhnos2014.org, www.
ahns2014.org

4th INTERNATIONAL COURSE ON ENDOCRINE SURGERY - INTRAOPERATIVE MONITORING OF 
LARYNGEAL NERVES IN THYROID SURGERY • June 27, 2014 • Stresa (Lake Maggiore, VB) – Italy

Organizing Secretariat: Summeet Srl, via P. Maspero 5, 21100 Varese. Tel. +39 0332 231416 – Fax +39 0332 
317748 – E-mail: mb.calveri@summeet.it – Website: www.summeet.it

BEST EVIDENCE ENT 2014 • August 2-5, 2014 • Wisconsin – USA

Course Directors: John S. Rhee, David R. Friedland, Charles J. Harkins. Department of Otolaryngology 9200 West 
Wisconsin Avenue Milwaukee, WI 53226, USA

26th International Course on Endoscopic Surgery of the Paranasal Sinuses and Skull Base 
August 27-30, 2014 • Ghent – Belgium

Course Director: Claus Bachert. Website: www.fess-course.be
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40° CONGRESSO CONVENTUS SOCIETAS ORL LATINA • September 1-5, 2014 • Baia de Luanda – Angola

Info: Departamento de ORL da Facultdade de Medicina da Universidade Agostino Neto Hospital Josina Machel- 
Maria Pia  Av. 1° Congresso do MPLA. Tel. 00244-923784901/914381304 – E-mail: mfilipe@snet.co.ao, drma-
tuba@gmail.com

XL CONVENTUS SOCIETAS ORL LATINA CONGRESSO • September 3-5, 2014 • Luanda – Angola

Website: www.conventussocietasorllatina-luanda2014.org

ORL ENDO 2014 • Modena – Italy
Chirurgia endoscopica dell’orecchio medio (Middle ear endoscopic surgery) • September 9-10, 2014
Chirurgia endoscopica dei seni paranasali (Endoscopic sinus surgery) • November 11-12, 2014

Course Director: Livio Presutti. Scientific Secretariat:  Angelo Ghidini, Daniele Marchioni. Tel. +39 059 4222402 - 
4223022 – E-mail: Ghidini.angelo@policlinico.mo.it, Marchioni.daniele@policlinico.mo.it - Website: www.meetand-
work.it/orl-endo2014

Corso di Chirurgia Endoscopica Rinosinusale, Rinosettoplastica e Fillers -  
Live Surgery, III Edizione • September 11-13, 2014 • Atripalda (AV) – Italy

Website: www.avellinose.it Organizing Secretariat: Lingo Communications Srl, via Cinthia - p.co San Paolo, is 25 
80126  Napoli. Tel. +39 081 7663737 – Fax +39 081 7675661 – E-mail: ecm@lingomed.it 

7th INSTRUCTIONAL WORKSHOP – CONSENSUS IN AUDITORY IMPLANTS  “EUPOREAN GUIDELINES  
IN OTOLOGY AND NEURO-OTOLOGY” • September 13-16, 2014 • Siena – Italy

Website: www.eaono2014.org

The Modern Sinonasal Surgery • Varese, Italy
Basic Course: September 15-17, 2014
Advanced Course: November 17-19, 2014

Director: Paolo Castelnuovo. Website: www.ospedalivarese.net/corsinformazione/con-iscrizione

Corso di Anatomia Chirurgica Endoscopica dei seni paranasali, Corso SIACH Italia
September 18-20, 2014 • Turin – Italy

President: Roberto Albera. Director: Maurizio Catalani. Coordinator: Roberto Gera. Website: www.siach.eu

IV Corso teorico-pratico di Audiologia  e Vestibologia
September 22-24, 2014 • Benevento – Italy

Course Director: L. Califano. Scientific Secretariat:  Luigi Califano, Maria Grazia Melillo  – E-mail: luigi.califano@tin.
it, vertigobn@hotmail.com

11th International SVO Conference on Head and Neck Cancer 
October 6-8, 2014 • Venice – Italy

Segreteria Organizzativa: Radiovision di G. D’Este & C. snc. Tel. + 39 041 5952420 - 421 – Fax + 39 0415952422  – 
E-mail: segreteria@radiovision.it – Website: www.radiovision.it

European Union of Hearing Aid Acousticians (EUHA) 59th International Congress of Hearing 
Aid Acousticians (EUHA) • October 15-17, 2014 • Hanover – Germany

Website: www.euha.org

5th ASIAN FACIAL PLASTIC SURGERY SOCIETY CONGRESS • October 15-19, 2014 • Cappadocia – Turkey

Website: www.afpss2014.org

5th INTERNATIONAL COURSE ON FUNCTIONAL AND AESTHETIC SURGERY OF THE NOSE 
October 19-22, 2014 • Imola (BO) – Italy

Info: Scientific Secretariat: E.N.T. Department, AUSL Imola. Tel. +39 0542 662101/293 – Fax +39 0542 662284  – 
E-mail: i.tasca@ausl.imola.bo.it. Executive Secretariat: A & R Eventi sas di Verlicchi Clara e C., via R. Benassi 28, 
40068 San Lazzaro di Savena (BO). Tel. +39 051 474238 – Fax +39 051 4839525 – E-mail: clara@areventi.it  — 
Website: www.imolarhinoplasty2014.com
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Consensus conference on salivary gland tumors. Adenoid-cystic carcinoma and high-
grade neoplasms • October 23-24, 2014 •  Brescia – Italy

Directors: Adel El-Naggar, Ehab Hanna, Lisa Licitra, Piero Nicolai. Organizing Secretariat: Servizi C.E.C. Srl, via 
Verdi 18, 24121 Bergamo, Italy. Tel. +39 035 249899 – Fax +39 035 237852 – Website: www.servizicec.it

CORSO DI APPROFONDIMENTO IN OTORADIOLOGIA • November 11-14, 2014 • Rovereto – Italy

Coordinatore Scientifico: M. Neri. Organizing Secretariat: Mytime Training & Technology srl, via San Carlo da Sezze 
18, 04100 Latina – Tel. +39 0773 662630 – E-mail: segreteria@mytimetandt.it – Website: www.mytimetandt.it

ISIAN-IRS-PARS 2014 • November 20-24, 2014 • Dubai – UAE

President: Reda Kamel. Website: www.isian-irs-pars2014.org

RhinoForum 2014 •  December 5-6, 2014 • Warszawa – Poland

President: Antoni Krzeski. Website: www.rhinoforum.pl

january-december 2015

8° CORSO INTERNAZIONALE “BIENNALE MILANO MASTERCLASS”
A. CHIRURGIA ENDOSCOPICA RINOSINUSALE, ORBITA E BASE CRANICA
B. RINOPLASTICA: DA MINIMAMENTE INVASIVA A STRUTTURALE
March 20–24, 2015 • Milan – Italy

Direttori: Paolo Castelnuovo e Pietro Palma. Segreteria Organizzativa: MZ Congressi, via C. Farini 81, 20159 Milano.
Tel. +39 02 66802323 – Fax +39 02 49542900 | –E-mail: mima@mzcongressi.com – Website: www.milanomas-
terclass.it

3rd CONGRESS OF CE ORL-HNS • June 7-11, 2015 • Prague – Czech Republic

Website: Congress secretariat: GUARANT International Na Pankraci 17, 14021 Prague4, Czech Republic. Website: 
www.CEorl-hnsprague2015.com

22nd INTERNATIONAL CONGRESS ON THE EDUCATION OF THE DEAF • July 6-9, 2015 • Athens – Greece

Website: www.iced2015.com

WORLD CONGRESS ON LARYNX CANCER 2015 • July 26-30, 2015 • Queensland – Australia

Website: www.wclc2015.org


