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An 81-year-old male with early-stage laryngeal carcinoma had been treated with 60 Gy curative
radiotherapy. He complained of a sore throat, foul odor in the mouth, progressive dyspnea, and fever
2 months after the completion of radiotherapy. Direct laryngoscopy revealed narrowing of the glottis with
diffuse ulcerative necrotic tissue. Biopsies at multiple sites and pathology revealed intense coagulation
necrosis with complete denudation of covering epithelium without any malignancy. Since laryngeal
radionecrosis was suspected, the patient received hyperbaric oxygen (HBO) therapy 40 times for 1 hour
of 100% O, at 2 atm absolute pressure. His clinical symptoms gradually improved and repeated
endolaryngeal biopsies were undertaken near the end of HBO therapy and again 6 months later. The
patient’s larynx healed completely with diffuse fibrosis and no malignant cells were found on pathology.
Radionecrosis must be differentiated from cancer recurrence following curative radiotherapy for early
laryngeal cancer. HBO therapy could be a useful treatment adjunct for laryngeal radionecrosis.
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Radiotherapy is often the primary treatment modality for
early laryngeal carcinoma because it preserves voice quality.
Salvage surgery can be used whenever residual or recurrent
disease occurs. The main complications of radiation in
laryngeal cancer are laryngeal edema, radiation changes to
the skin, perichondritis, and cartilage necrosis. In severe
complications that lead to laryngeal radionecrosis, patients
may suffer from hoarseness, pain in the neck and throat,
airway obstruction or respiratory distress, aspiration, neck
fistula, or dysphagia [1]. Hence, it is important to make a
differential diagnosis between radionecrosis and residual
or recurrent cancer of the larynx. Hyperbaric oxygen (HBO)
therapy has been an effective adjuvant modality in the
management of laryngeal radionecrosis. We report a case
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of laryngeal radionecrosis treated successfully with HBO
therapy.

CAseE PRESENTATION

An 81-year-old male received radiotherapy of 60 Gy (30
fractions of 2 Gy/fraction) for early-stage laryngeal car-
cinoma (T;N¢M,) from December 2001 to February 2002
at another medical institution. He developed a cough with
yellowish sputum, fever, chills, fetor oris, tenacious spu-
tum, aspiration of food, and dyspnea 2 months after the
completion of radiotherapy. Direct laryngoscopy at the
previous hospital showed only glottic narrowing. Biopsies
of the larynx showed no malignancy. He was transferred to
our institution for care because his symptoms were not
improving. Under direct laryngoscopy following emergency
tracheotomy, marked foul odor and band-like necrotic tissue
with dislodged necrotic pieces of cartilage in the posterior
glottic area were found (Figure 1). The subglottis seemed to
be clear. Biopsies at multiple sites of the glottic area showed
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Figure 1. Direct laryngoscopy shows irregular swelling and partial
synechia of the false cord (arrowhead). Some whitish debris is evident
over the surface of the true cords without visible tumor on the day of
arrival. Glottic chink narrowing is seen due to synechia of the anterior
two-thirds of the vocal folds. The subglottis is unaffected. Foul-odor
necrotic tissue and cartilage at the posterior glottis are present (long
arrow) and the arytenoids (short arrow) are swollen.

intense coagulation necrosis with complete denudation of
the covering epithelium, degeneration and thrombosis of
blood vessels, and the presence of fibrinoid exudates (Figure
2). The underlying stroma revealed inflammation and focal
foreign-body reaction, and several degenerated atypical
cells and fibrosis were also noted.

Radionecrosis of the larynx was suspected so the patient

Radionecrosis of the larynx

received supportive treatment and HBO therapy at 2
atmospheres absolute (ATA) with 100% O, for 1 hour per
session. After 20 HBO treatments, his symptoms improved
significantly. The amount of tenacious sputum decreased
considerably and the fetor oris also improved. Direct
laryngoscopy and biopsies were performed twice, once
toward the end of treatment and again 6 months after the
completion of HBO therapy (Figure 3). The larynx healed
completely with marked fibrosis and only minor granu-
lation, and no malignant cells were found by pathology.
Although the patient improved clinically, the sequelae of
marked endolaryngeal destruction and fibrosis leading
to glottal stenosis required a long-term tracheotomy. He has
had no recurrence of cancer after 3 years of follow-up.

Discussion

The reported incidence of severe radiation reactions
following 50-60 Gy to the larynx ranged from 5% to 12% in
the 1970s but was less than 1% in the 1990s [2]. Most pa-
tients with laryngeal radionecrosis develop the condition
within 1 year of radiation therapy. The longest latent pe-
riod for laryngeal radionecrosis was more than 50 years [3],
compared to only 2 months in our case.

Symptoms of laryngeal radionecrosis include pain,
hoarseness, respiratory stridor, laryngeal edema or ulcer-
ation, vocal cord paralysis, aspiration, and neck fistula. Our
case could be classified as grade IV using the Chandler
grading system, and tracheotomy to maintain the airway
and prevent aspiration is necessary in this group (Table) [1].

Figure 2. Microscopic features at first biopsy. Intensive coagulation
necrosis with complete denudation of covering epithelium is visible
(arrows). There are abundant fibrinoid deposits without conspicuous
inflammation. (Hematoxylin & eosin; original magnification x 8.)
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Figure 3. Regenerated squamous epithelium noted 6 months after

hyperbaric oxygen therapy (arrows). (Hematoxylin & eosin; original

magnification x 20.)
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Table. Grading system for radiation necrosis of the larynx [1]

Grade  Symptoms Signs Treatment

I Slight hoarseness, slight dryness Slight edema, telangiectasis None

I Moderate hoarseness, Slight impairment of cord mobility, None
moderate dryness moderate edema and erythema

I Severe hoarseness with dyspnea, Severe impairment or fixation of Steam, antibiotics
moderate odynophagia and at least one vocal cord, marked edema,
dysphagia skin changes

I\ Respiratory distress, severe pain, Fistula, fetor oris, fixation of skin to the Tracheotomy and/

severe odynophagia, weight
loss, dehydration, fever

larynx, laryngeal obstruction, edema
occluding the airway, toxicity

or laryngectomy

Adapted with permission from Reference 1.

The clinical findings showed diffuse sloughing and a
markedly foul odor, necrotic soft tissues at the posterior
glottis, and arytenoids without lesions at the membranous
vocal fold, which are uncommon in laryngeal malignancy.
These unusual findings could be clues to radionecrosis
or laryngeal reflux disease. Although computerized
tomography imaging frequently provides nonspecific
results, the diagnosis of laryngeal radionecrosis can be
strongly suggested in patients with sloughing of arytenoid
cartilage, fragmentation and collapse of the thyroid cartilage,
and/or the presence of gas bubbles around the cartilage [4].

The mechanism of radionecrosis is small-vessel arteritis
and thrombosis due to the effects of radiation, which reduces
the blood supply to the hyaline cartilage and results in
necrosis. Predisposing factors include alcohol, smoking,
diabetes, hypertension, steroid use, and infiltration of
cartilage with tumor before treatment [5]. Pathologic
examinations showed intense coagulation necrosis with
features of radiation effect, but no malignant disease was
found after multiple biopsies at the completion of, and 6
months after, HBO therapy. Clinicians should rule out the
presence of residual or recurrent malignancy before making
the diagnosis of laryngeal radionecrosis. Positron emission
tomography with 18F-2fluoro-2deoxyglucose has been used
widely to diagnose radionecrosis in brain tumors, and it
is also reportedly useful in distinguishing benign from
malignant changes in the larynx after radiation treatment
[6]. This non-invasive technique may be an adjunct to
biopsies, which can potentially traumatize the radiation-
damaged tissue and precipitate necrosis.

Our patient, classified as having grade IV laryngeal
radionecrosis, showed a positive response to HBO therapy.
The clinical symptom of foul odor in the mouth quickly
improved after about 20 HBO treatments. The sequelae of
radionecrosis were bilateral vocal cord fixation in the median
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position and glottal stenosis, resulting in the need for a
long-term tracheostomy. We believe that the synechia of
anterior vocal cords and fibrosis, cartilage sloughing of
cricoarytenoid joints leading to fibrosis, might explain the
irreversibility of vocal paralysis. The treatment of radiation
necrosis with HBO therapy was first reported by Hart and
Mainous [7]. Only 43 reported cases of laryngeal radio-
necrosis have been treated with HBO therapy [5]. The
reported HBO regimens are 2 ATA for 120 minutes or 2.4
ATA for 90 minutes, with the number of treatments ranging
from 20 to a maximum of 80. An estimated failure rate of
22.2% has been reported [5]. Eight of the 43 reviewed cases
who did not improve were in Chandler grade IV. Our
patient had been treated with 2 ATA /60 minutes 40 times
and showed significant clinical improvement.

The presence of residual or recurrent malignancy with-
in the radiation necrosis lesion is not an absolute contra-
indication for HBO therapy [8], although HBO therapy
may accelerate tumor growth in head and neck cancer [9].
Total laryngectomy may be needed in patients with a
nonfunctioning larynx, who fail to improve over a 6-week
period of intensive medical treatment, or in those with
documented residual or recurrent malignant disease [2].

Laryngeal radionecrosis may be a life-threatening
situation if left unrecognized. Early airway intervention,
antibiotic treatment, and nutrition supply are important
supportive treatments. Since the availability of HBO therapy
has increased in hospitals in recent years, it could be a
useful treatment for radionecrosis of the larynx.
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