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SUMMARY

Aim of the present report is to describe a case of radionecrosis related to radiotherapy of the larynx and to review the literature. A review
was made of the hospital chart, surgery report, imaging studies and pathological findings of a 51-year-old male patient came to our atten-
tion. Results indicated that radionecrosis often requires total laryngectomy. It is very rare, but morbidity and mortality rates are high. The
interval between conclusion of radiation therapy and development of radionecrosis ranges from 3 to 12 months. In this report, a case of
radionecrosis is presented which has been managed using the organ sparing strategy. In conclusion, the larynx may be spared when radi-
onecrosis occurs but more investigations are required in order to define the most appropriate treatment.
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RIASSUNTO

Scopo di questo studio ¢ la descrizione di un caso di radionecrosi della laringe conseguente a radioterapia ed una revisione della lettera-
tura sull’argomento. A questo scopo ¢ stata effettuata una revisione della cartella clinica, del report chirurgico, delle indagini strumentali
e degli esami istologici di un uomo di 51 anni, giunto alla nostra attenzione. I risultati indicano che la radionecrosi della laringe spesso
richiede la laringectomia totale, in quanto, pur essendo un evento raro, presenta elevata morbidita e mortalita. 1l periodo intercorso tra la
fine della radioterapia e lo sviluppo di radionecrosi ¢ in genere variabile tra i 3 e'i 12 mesi. In questo articolo viene riportato un caso di
radionecrosi della laringe che ¢ stato trattato utilizzando una strategia conservativa. In conclusione, é possibile risparmiare la laringe in
caso di radionecrosi ma occorrono maggiori dati per la definizione del trattamento piu appropriato.
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IT are expected as side-effects of radiation and do not re-
quire aggressive treatment except humidification, voice
restraint, need to refrain from active or passive smoking
and using N-acetylcysteine, etc.. Grade III and IV reac-
tions are more severe, have less favourable outcomes, and
are considered as major complications that usually re-
quire surgery. Although chondronecrosis of the larynx is
a very rare complication in otorhinolaryngology, the inci-
dence increases daily due to more frequent use of chemo-
therapy and radiotherapy. If chondronecrosis occurs, it

Introduction

Radiation has been used for treatment of laryngeal car-
cinomas for more than 60 years. With the advances in
radiation technology and current trends of treating ad-
vanced-stage laryngeal tumours with organ sparing pro-
tocols, external-beam radiation has become the treatment
modality of choice for certain stages of squamous cell
carcinoma (SCC). However, it should be borne in mind
that every method has its complications, like its indica-

tion. There are several complications encountered dur-
ing radiotherapy such as laryngeal oedema, skin damage,
perichondritis and cartilage necrosis !.

Permanent histological effects can occur within the soft
tissues of the neck with radiation doses as low as 12 Gray
(Gy). In 1979, Chandler proposed a grading system for
laryngeal radionecrosis (Table I)2. There is a direct re-
lationship between the number of rads delivered and the
severity of the subsequent radiation reaction. Grade I and

can result in serious sequelae or even in death, and it is
known that there is no chance of recovery'*. The most
frequent cause of chondronecrosis is radiotherapy but also
recurrent perichondritis, long- or short-term intubations,
infection, trauma, tracheotomy, and neoplasia can be in-
cluded among the causes. The incidence is related to tu-
mour grade as well as the radiotherapy dosage. The case
is described of a 51-year-old white male with laryngeal
carcinoma treated by radiotherapy.
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Table 1. Chandler classification for laryngeal radionecrosis.

Symptoms Signs
Grade | Slight hoarseness, slight dryness
Grade Il Moderate hoarseness, moderate dryness
Grade Il Severe hoarseness with dyspnoea,
moderate odynophagia and dysphagia
Grade IV Respiratory, distress, severe odynophagia,

weight loss dehydration obstruction, fever

Slight oedema, telengiectasis

Severe impairment of vocal cord mobility or
fixation of one cord, marked oedema, skin changes

Fistula, fetororis, fixation of skin to larynx, airway

Treatment

Symptomatic care: humidification, anti-
reflux therapy, smoking cessation

Symptomatic care + steroids, antibiotics
Tracheotomy or laryngectomy, if necessary

Tracheotomy and/or laryngectomy

Case report

A 51-year-old male patient came to our attention, in March
1999, complaining of hoarseness for 7 months. At the di-
rect laryngoscopic examination of the patient, a mass was
detected completely attacking the left vocal cord, filling
the ventricule, expanding to the anterior commissure and
causing fixation of the left cord. The specimen, taken at
direct laryngoscopy, under general anaesthesia, was de-
fined as epidermoid carcinoma. In the light of these data,
the patient was accepted as T3ANOMX. Surgery was of-
fered primarily, but the patient chose radiotherapy.

In this treatment, 2 daily dosages of 36 Gy fractions (total
72 Gy), with Co-60 tele therapy, to the primary tumour
site, were applied + bilateral neck, daily 2 Gy dosage, total
60 Gy + supraclavicular region, daily 2 Gy dosage, total
60 Gy were applied. With the 42 Gy, medulla spinalis is
preserved and, during radiotherapy, oral cavity, skull base
and bilateral lung apex were preserved. At the end of the
treatment, there were no major side-effects except grade
I mouth dryness, grade I radiodermatitis and hoarseness.
Increasing dyspnoea and difficulty in swallowing devel-
oped 2 months after the radiotherapy, consequently im-
mediate tracheotomy was performed. Examination of the
patient showed a widespread mass and/or oedema in the
larynx and fixation in both cords and arytenoids. Halitosis
and pain upon palpation of the neck were also observed.
These findings were considered as a recurrence and a
punch biopsy was taken. There was no carcinoma, only
necrotic and fibrotic findings were found upon pathologi-
cal investigation. Necrosis of the thyroid framework and
adjacent soft tissue was revealed at Computed Tomogra-
phy (CT) scan (Fig. 1). Disrigidity of the thyroid cartilage
and oedema of the mucosa led us to a diagnosis of radio-
necrosis of the larynx and total laryngectomy was offered.
However, the patient refused the surgical treatment, and
therefore symptomatic treatment was applied. A feeding
tube was placed; treatment with ciproflaxacine, multivita-
mins (A, B and E), corticosteroids, non-steroidal anti-in-
flammatory drug and intravenous liquid replacement with
isotonic solutions were administered. The patient was
discharged at his request and followed as an outpatient.
After two years, he was admitted to the hospital with a
laryngo-cutaneous fistula at the middle line of the neck.
At the endoscopic examination, the orifice of the fistula,
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Fig. 1. Laryngostoma due to radionecrosis.

inside the larynx, was observed just under the petiole.
Both cords and the arytenoids were normal. Furthermore,
there was no local tumour recurrence according to endo-
scopic and microscopic larynx examination and control
biopsies. At the CT scan, a defect was identified at the
centre of the thyroid lamina. Magnetic Resonance Imag-
ing (MRI) showed normal findings except for a fistula.
There were no problems at the cricoids and epiglottis car-
tilage. Therefore, laryngeal reconstruction was planned
under general anaesthesia (Fig.2) and the patient was
operated via apron flap incision on October 5%, 2001. A
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Fig. 2. Pre-operative aspect of the laryngostoma.




tracheotomy was performed through the 4"-5" rings of the
trachea. The thyroid cartilage was closed with the pull-
down method by the epiglottis, and the skin defect was
closed with turnover platysma myocutaneous flaps after
wide local excision. Airway stabilization was provided by
placing a silicone T tube for 8 weeks. One week later, a
flap feeding disturbance occurred. The repaired cartilage
had healed on the inner side of the fistula but the skin flap
was ulcerated and the size of the wound had become larger
than at the beginning. Meanwhile, we applied mitomycin
C and daily scraping. There were no wound closures. The
part of the skin presenting necrosis and the tracheotomy
were reconstructed by pectoral myocutaneous flap after 8
weeks (Fig. 3). The flap was functionally adequate, both
in the reconstruction of the tracheotomy and for repair of
the large skin defect. On the 29" post-operative month, no
local recurrence or distant metastasis have been seen yet.
No concomitant chemotherapy was used.
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Fig. 3. Results after myocutaneous flap reconstruction.

Discussion

The first report dates back to the 1940s when Stone con-
ducted a series of clinical studies using an early cyclotron
for the radiotherapy treatment at Berkeley. A total of 249
patients were treated, and about half of these patients had
head neck tumours?. Radiation therapies for SCC of the
larynx have become increasingly safe and effective over
the last 20 years. This is the consequence of the attempts
to spare anatomy and function without compromising tu-
mour control that have been developed. The incidence of
severe reactions following 50-60 Gy had decreased from
5-12%, in the 1970s, to approximately 1%, in the 1990s.
Radiotherapy induces a hypoxic environment by stimulat-
ing reactive fibrosis and end-arteritis of blood vessels, as
well as obliteration and fibrosis of the lymphatic system.
Oedema develops secondary to increased permeability
and decreased lymphatic drainage, which leads to further
reduction of the nutrient supply °.

Major late complications, due to radiotherapy, typically
occur following a latent period of approximately 3 months

Radionecrosis of the larynx

because of the long-standing hypo-vascularity®. Laryngeal
oedema is the most frequently encountered complication,
and, at the same time, the first symptom of chondronecro-
sis and this might cause false or late diagnosis. The rate
of clearance of the oedema is related to radiation dose,
volume of tissue radiated, addition of neck dissection
and size and extent of the original lesion. The most com-
mon complication, persistent laryngeal oedema, occurs in
13.7% of patients who receive a dose less than 70 Gy but
rises to 46.2% with doses of 70 Gy or more.

Of the patients undergoing radiotherapy, 1-5% may de-
velop radiation-induced chondronecrosis. Risk factors for
development of chondronecrosis include use of alcohol
and tobacco (most significant), tumour invasion, post-op-
erative infection, trauma, and the radiation technique. In-
tact perichondrium can tolerate large doses of radiation .
The cartilaginous framework becomes defective and un-
stable in a patient with laryngeal chondronecrosis. This
alters the airway size, mobility and structure. Patients may
present clinically with any of the following: dysphagia,
odinophagia, hoarseness, stridor, dyspnoea, respiratory
obstruction, recurrent aspiration, fever, weight loss, and
dehydration. Most patients become symptomatic within
the first 3 months after radiotherapy. However, there are
case reports of patients presenting necrosis 25, 44 and
even 50 years after radiotherapy because of fibrosis and
endarteritis continuing with time ®”.

The typical patient with radiation-induced chondronecro-
sis initially develops symptoms of hoarseness and breathi-
ness. The arytenoid cartilages are involved most frequently
when chondronecrosis occurred in association with radio-
therapy. The crico-arytenoid joint is usually affected, and
the arytenoids may become partially fixed without com-
plete rotation or medial sliding motion along the cricoid.
Due to this limited mobility, the ability to fully abduct
or adduct the vocal folds may be impaired. Without full
abduction, mild stridor or exercise intolerance may oc-
cur and become progressive. Incomplete vocal fold clo-
sure causes breathiness and potential for aspiration. The
usual course is to have greater difficulty with liquids than
with solids, but progressive dysphagia may occur. The ac-
cessory laryngeal muscle activity may become impaired
due to fibrosis, and thus, the normal laryngeal elevation
needed for swallowing fails, leading to an unprotected air-
way. If an individual has recurrent aspiration secondary
to poor swallowing function, pneumonia and respiratory
compromise can occur. Recurrent pneumonia is a defini-
tive indication for laryngectomy?.

The diagnosis of radiation necrosis is made on clinical
presentation and examination. Although radio-imaging is
often part of the work-up, both CT and MRI are not help-
ful in distinguishing between radio-necrosis and recurrent
tumour?”. It has been suggested that Positron Emission
Tomography (PET) scanning may be beneficial in identify-
ing occult malignancy in this situation. PET, according to
McGuirt et al. 8, has proved reliable, with the ability to dif-
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ferentiate tumour from radiation effect in more than 80% of
cases. The resolution of PET, however, is 6 mm. Therefore,
microscopic deposits of cancer may not be seen, and larger
deposits may be masked by pooled saliva®.

The most common treatment modality of the laryngeal ra-
dionecrosis is total laryngectomy3“¢7. Also the common
opinion was the medical management offering only tem-
porarily, symptomatic relief, which further requires surgi-
cal treatment for late stage reactions (Grade III and IV).
Medical treatment options are limited and include anti-
biotics anti-reflux agents, corticosteroids, humidifica-
tion, feeding tube and sputum for culture and sensitivity.
Hyperbaric oxygen in radionecrosis is another proposed
treatment modality. Ferguson et al. reported that signs
and symptoms of radionecrosis were dramatically im-
proved in 7/8 patients (Grade III and IV), with hyperbaric
oxygen therapy °. Filntisis et al. reported that 13 (72.2%)
of the 18 patients (2 had grade III and 16 had grade IV
radionecrosis), showed a major improvement after hyper-
baric oxygen therapy, and none of them required total la-
ryngectomy '°.

Surgical treatment of the grade III and IV patients is still
a diagnostic and therapeutic dilemma. There is no clear
evidence of how aseptic necroses start and what limits
the necrosis. If airway obstruction is present, surgical
management may start with a tracheotomy. At the same
time, laryngeal endoscopy and biopsy is indicated to rule
out the malignancy. Due to essential principles, necrotic
tissue must be excised to promote healing. Therefore, if
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