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CO,-laser treatment of laryngeal amyloidosis

GAETANO MoTTA, M.D., FRANCESCO ANTONIO SALZANO, M.D.*, SERGIO MOTTA, M.D.', STEFANIA STAIBANO, M.D.*

Abstract

Four consecutive female patients (age: 14-47 years) with laryngeal amyloidosis, treated with endoscopic CO,-
laser surgery, entered the study. All patients underwent periodic microlaryngoscopies following surgery to
confirm the adequacy of the surgical resection. Recurrences or suspected lesions were resected and fibrin
deposits were removed to prevent the formation of synechiae or healing adhesions. After two negative
microlaryngoscopies, performed two months apart, the patients were followed-up approximately every six
months over a period from six months to 18 years, with no evidence of recurrences. The endoscopic CO,-laser
technique is highly effective in the treatment of localized laryngeal amyloidosis.
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Introduction

The term amyloidosis is used to indicate an extracellular
accumulation of homogeneous protein-derived fibrillar
and eosinophil material, with well-defined histochemical
characteristics.'

Amyloidosis can involve various body systems (systemic
form) or, more rarely, a single organ (local form). The
systemic variant” can appear as a complication of an
immune disease in which fibrillar proteins derive from
immunoglobulin light chains, or can be associated with
chronic inflammation/infectious disease, usually leading to
a poor prognosis.

Localized amyloidosis can involve a single abdominal
organ (liver, kidney, spleen, bladder) or, more rarely, the
head and neck region. In the latter rare location, the larynx
is most frequently involved. The first case of local laryngeal
amyloidosis (LA) dates back to 1875 and was observed by
Burow and Newmann.® Up to 1990 a little more than 300
cases of the disease had been reported in the literature.’

Amyloidosis limited to the larynx or other head and
neck sites usually has a favourable outcome. At present,
most authors agree that surgery should be the treatment of
choice for LA.>'* Surgical procedures include external
partial laryngectomy or microlaryngoscopy.'®!3'¢ Results
obtained with CO,-laser surgery in this series are
discussed, in order to define the effectiveness of this
procedure in the treatment of localized LA.

Materials and methods

Four patients with localized LA, consecutively admitted at
the ‘Dipartimento Assistenziale di Otorinolaringoiatria e
Scienze Affini’ of the University ‘Federico II’ of Naples
from 1982 to 2000, entered the study. In all patients,
clinical and laboratory investigation excluded extra-
laryngeal involvement. All four patients were females,

ranging in age between 14 and 47 years. In all cases a
laryngotracheal computed tomography (CT) was obtained
to ascertain the localization and extent of laryngeal lesions
and to rule out extralaryngeal infiltration.

Resection was performed with endoscopic CO,-laser
surgery, and when possible, with en bloc resection of the
lesion with the adjacent tissues. Laser power emission was
set between 5-8 Watts in superpulse mode (200 Hz), with
0.27 mm” spot impact size.

In the first six months following the initial operation the
patients underwent repeated check microlaryngoscopies in
order to remove fibrin, prevent the formation of healing
adhesions, perform biopsies at the site of excision and to
rule out the presence of recurrences, or to resect them.

Subsequently, if two consecutive microlaryngoscopic
examinations two months apart ruled out the presence of
recurrence, further examinations were performed approxi-
mately every six months for three years.

Case reports
Case 1

A 14-year-old female patient was admitted to hospital in
October 1982 with dysphonia which had been present for
approximately one year. Laryngeal examination showed
the presence of a left false cord mass, which was removed
some days later by endoscopic CO;-laser surgery.
Histology of the surgical specimen revealed a circum-
scribed Congo-red positive nucleus of amyloidosis sur-
rounded by healthy tissue, with mild chronic interstitial
inflammation. A check microlaryngoscopy was performed
to remove fibrin deposits at the site of surgery after
approximately 20 days. There has been no evidence of
recurrence in 18 years of follow-up, with optimal vocal
functional outcome.
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Case 2

A 21-year-old female patient was admitted to hospital in
June 1983 with a history of dysphonia, which had worsened
progressively over the previous two years. Laryngeal
examination demonstrated the presence of a mass invol-
ving the right false cord and adjacent aryepiglottic fold.
The lesions were removed by endoscopic CO;-laser
surgery. On histology the typical pattern of LA was
identified. The margins were either ill-defined or directly
involved by amyloid infiltration. Approximately one
month after the first operation, a further mass appeared
in the right false vocal cord extending onto an adjacent
portion of the epiglottis. It was removed by endoscopic
CO,-laser surgery. On histology, well-circumscribed sub-
mucosal amyloid deposits, surrounded by granulation
tissue, were documented. There has been no further
recurrence in 17 years of follow up, with no vocal
functional impairment.

Case 3

A 34-year-old female patient was admitted to hospital with
a one-year history of dysphonia. Laryngeal examination
showed the presence of two ‘pads’ covered with mucosa of
normal appearance, located in the subglottic region and
extending to the anterior commissure. En bloc resections
of both lesions were performed with endoscopic CO, laser.
Histology of the surgical specimen revealed the presence
of submucosal amyloid deposits surrounded by healthy
tissue. Well-circumscribed fibrin deposits were removed at
two further check microlaryngoscopies performed 20 days
apart. At the latest follow-up, after 11 years, there has
been no evidence of recurrence, with excellent vocal
functional results.

Case 4

A 47-year-old female patient was admitted to hospital in
March 1994 with dysphonia, which she had had for
approximately two years. Laryngeal examination showed
various submucosal masses involving the supraglottic,
glottic and subglottic regions, especially on the right side
(Figure 1). On laryngeal CT, the presence of submucosal

Fic. 1

Pre-operatory fibre-laryngoscopy findings (Case 4):
submucosal masses involving the supraglottic, glottic and
subglottic regions.
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Fic. 2

Presence of extended, deeply diffuse amyloid accumulations
(Case 4) (H & E; X250)

hyperdense areas was documented. The bilateral lesions
involving the false and true vocal folds were removed by
endoscopic CO,-laser surgery. On histology large deposits
of amyloid were detected at the level of resection margins.
The infiltration involved the connective tissue immediately
below the epithelial layer and extended deeply (Figure 2).
Approximately nine months later, some apparently well-
circumscribed lesions involving the posterior segment of
the right true vocal fold and the subglottic region were
removed by endoscopic CO,-laser surgery. Histology
showed the presence of amyloid surrounded by chronic
inflammation. In October and November 1995 new lesions
of amyloid were incompletely excised from both the true
vocal folds and at the level of the epiglottic pedicle.
Approximately one month later the patient was again
admitted to hospital with worsening dyspnoea. Endoscopic
CO,-laser treatment was performed in order to: 1)
vaporize an oedematous flap in the left arytenoid region;
2) resect a synechia at the level of the anterior commissure;
3) and remove some granulations located in the subglottic
region. In spite of further repeated laser procedures for
recurrent granulations of the false cords and glottal
synechia, laryngeal narrowing eventually developed
requiring the patient to have a Traissac stent inserted
from April 1996 to July 1996. The patient has been left
with dysphonia and glottic insufficiency but at the latest
follow-up, six years after the first intervention, there was
no evidence of recurrence (Figure 3).

Fic. 3

Fibre-laryngoscopy findings six years after the last interven-
tion (Case 4): no signs of recurrence.
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CLINICAL RECORDS

Discussion

LA represents less than one per cent of all benign tumours
of the larynx.">'7'® In our series, LA involved women
ranging in age between 14 and 47 years. In the literature, a
higher incidence in men, especially in the fifth and sixth
decade of life, has been reported.'*°

Laryngeal involvement can occur at any site within the
organ. Earlier reports suggested that the true vocal folds
were the most common site to be affected'*?! but more
recent reports have described the supraglottic region and,
in particular, the false vocal cords to be most frequently
involved.'®!'® This is in agreement with what we observed
in our series, where three out of the four subjects (Cases 1,
2, 4) showed amyloid lesions at the level of false vocal
cords.

In the three patients (Cases 1, 2, 3) in whom amyloidosis
was relatively superficial, it involved exclusively limited
areas of subepithelial soft tissue, while in the patient in
whom there was gross involvement of the larynx (Case 4),
the amyloidosis deeply infiltrated the submucosal con-
nective tissue and showed ill-defined margins.

These pathologic findings have a major impact on the
surgical approach to LA. In fact, they demonstrate the
need for early surgical treatment, when the lesions are
well-circumscribed.

Generally, LA causes the formation of one or more
masses covered by apparently healthy mucosa. The
diagnosis can be confirmed by histological examination
and characteristic histochemical staining with Congo-red.

For a definitive diagnostic assessment, imaging proce-
dures play a major role, CT in particular, documenting the
deepness of the submucosal extension, in the absence of
superficial lesions or infiltration involving the cartilaginous
skeleton.

Treatments of amyloidosis proposed in literature are
based on: (1) the use of steroids, immunosuppressants and
radiation therapy. These treatments had unsatisfactory
results and are now completely abandoned:"®'' (2)
treatment of symptomatic lesions only. This clinical
approach, still recently supported by Kennedy and
Patel,* does not seem logical if keeping in mind that the
patient is submitted to follow-up examinations for very
long periods (five to 10 years) and subsequent surgery is
not ruled out. Furthermore, in case of late operations with
definitely more extended lesions, surgical resection of the
lesions is more complex, the patient is exposed to a higher
risk of recurrence and undesirable functional sequelae.

At present, most authors’?%*? agree on surgical treat-
ment. However, the type of surgery to be performed
remains controversial.

Kennedy and Patel’ suggested the need for an external
approach to remove the entire lesion radically, reporting
their experience with five cases of localized LA. Two of
them, after biopsy, did not receive any treatment because
their symptoms were not severe enough (hoarseness,
dysphagia, sore throat), while three patients with signifi-
cant symptoms underwent surgery. Initially, endoscopic
CO;,-laser surgery was performed but it did not allow
radical excision. Subsequently, in two cases, an external
approach was performed: recurrent disease was detected in
one of those four months after and resected with CO,-
laser. According to the authors, an external lateral
supraglottic approach would be the most suitable proce-
dure for LA, as the continuity of internal supraglottic
structures and anterior commissure is ensured. Moreover,
the authors’ procedure would imply lower risks and costs
as compared to endoscopic surgery that requires repeated
admissions for microlaryngoscopy during follow-up.
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On the contrary, other authors®!3!142023 strongly

support endoscopic CO,-laser surgery, pinpointing the
advantages of this procedure, in terms of functional
outcomes, as compared to conventional external
approaches.

In our opinion, LA must be treated surgically with the
most suitable techniques. In three of the study subjects,
radical resection was feasible and a definitive clinical
recovery was achieved. Obviously, in case of extended
laryngeal involvement, as for Case 4 in our series, the cure
of LA can require a series of undoubtedly complex surgical
procedures. Regarding this, it should be noted that the
lesion margins are usually ill-defined and the need for
surgical revisions cannot be ruled out a priori, even with
external surgical approaches.

In light of our experience, we believe that endoscopic
CO,-laser surgery is highly effective in the treatment of
LA. In fact, radical resection is feasible with reduced
trauma, excellent post-operative functional outcomes and
prompted surgical revisions, based on easier follow-up
examinations, and in less extended cases, shorter hospital
stay is possible with subsequent lower public health costs.

Conclusion

Endoscopic CO,-laser surgery allows a radical resection of
localized laryngeal amyloidosis. The need for surgical
revisions cannot be ruled out, especially in more extended
forms. Surgery must be followed by careful check
microlaryngoscopies to remove fibrin, prevent the forma-
tion of healing adhesions and confirm the radicality of
surgery with biopsy sampling.
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