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Paediatric granular cell tumour of the larynx: case report of
laser resection with frozen section
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Abstract
Granular cell tumours of the larynx are a very rare cause of persistent hoarse or husky voice in children. We
report the case of a 13-year-old girl who presented with a three-year history of progressively huskier voice.
We discuss the presentation, location and diagnosis of the tumour. In addition, we present a method of
surgical treatment of the tumour, involving the hitherto unreported technique of laser excision and frozen
section of the lesion.
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Introduction

Granular cell tumours are uncommon, usually benign
neoplasms.1 They can be found all over the body, although
they are most common in the head and neck region of the
aero-digestive tract.1

Whilst granular cell tumours of the larynx are uncom-
mon in adults, they are rarer still in children – a literature
search revealed only 20 reported cases of laryngeal
granular cell tumours in the paediatric population.2 The
age range for this group was four to 16 years.2

We describe a further case of a 13-year-old girl with a
three-year history of progressively huskier voice, who was
surgically treated with laser excision and frozen section.

Case report

A 13-year-old Caucasian girl presented to the otolaryngo-
logical out-patient clinic with a three-year history of
progressively huskier voice. No stridor was present. She
was otherwise medically well, with no history of asthma,
voice trauma or intubation. She had never smoked.

Indirect laryngoscopy revealed a smooth swelling on the
right vocal fold, extending back to the arytenoid cartilage
but not quite reaching the anterior commissure.

Microlaryngoscopy and biopsy was performed. Histo-
logical examination revealed a granular cell tumour.

Further management of the patient’s tumour was dis-
cussed with the pathologists, the patient and her family.
It was decided to perform a laser excision of the lesion
with frozen section.

Laser excision was performed with a CO2 laser, model
315M Superpulse class 4 (Irradia AB, Stockholm,
Sweden). A maximum of 15 W CO2 laser beam power
and a maximum of 5 MW Gallium-aluminium-arsenate
(GaAIAs) laser guide were used. The Wolfgang Steiner
transoral tumour resection technique1 was performed
with the CO2 laser at 6 W continuous power setting. The

Wolfgang Steiner technique involved a vertical split in
the midline of the tumour until the tumour muscle bound-
ary was reached. The anterior portion of the tumour was
resected, followed by the posterior portion. Frozen sections
were obtained after tumour removal was completed. Sec-
tions were taken from the anterior margin and from the
right mid-vocal fold deep margin. Haemostasis was
achieved using the laser and adrenaline-soaked patties.
Frozen sectioning revealed the anterior portion to be
clear of tumour, whilst there was a suspicion that granular
cells were present in the deep mid-vocal fold section.
However, on formalin section of the mid-vocal fold
section, it was found be clear of tumour cells.

Four weeks following surgery, the patient’s voice was
returning to normal. Eight months after surgical excision,
her vocal quality was improved compared with her first
presentation, although it remained slightly husky and
breathy. She will be reviewed indefinitely to monitor for
recurrence.

Discussion

Granular cell tumours are usually benign neoplasms which
are thought to originate from Schwann cells.2 Granular cell
tumours are most commonly reported in the head and
neck, with the anterior part of the tongue being the
commonest site.3 About 10 per cent of patients may have
synchronous granular cell tumours at other anatomic
sites.4 Laryngeal lesions account for 7 to 10 per cent of
all reported cases of granular cell tumours.5,6 They most
commonly affect adults between 20 and 50 years of age
and only rarely occur in children.2,7 They predominantly
affect females of African descent.7

Granular cell tumours in adults, throughout the whole
body, have a 1–2 per cent malignancy rate,8 – 11 although
there is currently only one reported case of a malignant
laryngeal granular cell tumour.12 Malignancy is character-
ised by rapid growth, a tumour size greater than 5 cm3

Presented at the 26th Annual Meeting of the American Society for Laser Medicine and Surgery, 5–9 April 2006, Boston,
Massachusetts, USA.

From the Department of Otolaryngology and Head & Neck Surgery, Leeds General Infirmary, Leeds, UK.

Accepted for publication: 30 October 2006.

The Journal of Laryngology & Otology (2007), 121, 506–509.
# 2007 JLO (1984) Limited
doi:10.1017/S0022215107005701
Printed in the United Kingdom
First published online 25 January 2007

506

https://doi.org/10.1017/S0022215107005701 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215107005701


and local recurrence.13 Thunold highlighted these factors
as being of greater prognostic significance than histology
alone in suggesting the likelihood of malignancy.5 Malig-
nant lesions usually result in death within two years of
diagnosis.14 There have been six reported cases of malig-
nant granular cell tumours within the head and neck
region, and 83 per cent of these cases died within five
years of diagnosis.15 Fortunately, no malignant cases have
been reported in the paediatric population.15

Twenty cases of paediatric laryngeal granular cell
tumours have been documented in the literature so far.
These patients ranged in age from four to 16 years, with
a mean age of 9.7 years.3,16 Granular cell tumours of
the larynx are painless;15 presenting symptoms have
included: dyspnoea, cough and/or globus sensation,
airway obstruction, stridor, wheezing, increasingly hoarse
voice, and referred otalgia.14,17,18 The commonest presen-
tation is hoarseness.19 The diagnosis is usually made on
the basis of the histopathology. Very rarely, a pre-operative
diagnosis has been established due to previous granular cell
tumours in other sites.12,14

Granular cell tumours were originally thought to be
derived from skeletal muscle cells, as first described by
Abrikossoff in 1926.20 However, this has been subsequently
corrected, and the origin of this tumour is now proven to be
neuroectodermal cells.12,21 The neural theory was first

proposed in 1952 by Fust and Custer.22 It was later con-
firmed by Sobel and Marquet,23 through their use of micro-
scopic and cytochemical stains which proved the derivation
to be mesenchymal cells or Schwann cells. These lesions
are thus now referred to as ‘granular cell tumours’ rather
than the old term ‘myoblastoma’.

Histopathological and immunohistochemical evaluation
is required for definitive diagnosis of granular cell
tumours. Histologic evaluation under the light microscope
reveals granular cell tumours to exhibit large, polyhedral
cells with characteristic intracytoplasmic granules, small
or oval nuclei, and absent mitosis.18,24 Distinct intercellular
borders were noted in these closely packed cells, with the
granular cells being infrequently spindled and elongated.18

The occasional normal mitosis and presence of epithelial
downgrowths, along with the florid pseudoepitheliomatous
hyperplasia which often accompany these lesions, have
fooled some pathologists into reporting these lesions as
squamous cell carcinomas,19 although pseudoepithelioma-
tous hyperplasia is not a common feature in paediatric
lesions.6 Cree et al. point out the need for good communi-
cation between the surgeon and pathologist, especially in
cases in which the initial biopsy is superficial or few granu-
lar cells are present, so that a correct diagnosis can be
made.19 These authors add that pathologists should also
question a diagnosis of squamous cell carcinoma in a
clinically benign-looking lesion.19 Immunohistochemical
investigation reveals reactivity with antibodies to S-100
protein, laminin, neuron-specific enolase and various
myelin proteins.21,25 These immunohistochemical investi-
gations are helpful in the diagnosis of granular cell
tumour if doubt exists over the lesion.21,25

Diagnosing granular cell tumours on frozen section can
be difficult. There are often artefactual changes in cells

FIG. 1

Microlaryngoscopy revealed a smooth swelling on the right
vocal fold, extending back to the arytenoid cartilage.

FIG. 3

High power photomicrograph of granular cell tumour pattern,
with granulated cytoplasm and small, basophilic nuclei

(H&E; � 400).

FIG. 4

The surgical technique used. � ¼ first anterior margin of
frozen section biopsy; * ¼ second right mid-vocal fold deep

margin biopsy

FIG. 2

Photomicrograph showing benign squamous epithelium and
underlying tissue containing diffuse deposits of granular cells

(H&E; � 250).
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(due to ice crystal formation) which can give them a rather
granular appearance. It is sensible to do a periodic acid
Schiff stain at the same time as a haematoxylin and eosin
or alcian blue stain, as this is often helpful in confirming
true granular cells. Pseudoepitheliomatous hyperplasia is
another confirmatory feature to look for, although not
noted in the present case.

The true vocal folds are the commonest site for laryngeal
granular cell tumours; more than 50 per cent of reported
cases were found at this location.26 Holland et al.3 and
Lazar et al.26 both commented on the location of the
lesions in relation to the vocal folds. They noted the differ-
ence between adult laryngeal lesions and those in the
paediatic population. Adult lesions were noted to predomi-
nantly involve the posterior portion of the true vocal folds
and arytenoid areas, with only two reported cases occur-
ring subglottally. However, paediatric lesions mainly
occurred in the anterior and subglottic regions, with 58
per cent seen within the vocal folds.3,5

Our patient presented with a tumour mimicking the
appearance of an adult type lesion. However, the pro-
longed history (three years’ hoarse voice) was unusual.
Initial endoscopy and biopsy was performed to rule out
squamous cell carcinoma. Once this was excluded by histo-
pathological examination of the biopsy, further manage-
ment of the granular cell tumour was required.

Schottenfeld and Marsh commented that the ideal treat-
ment of these tumours is local excision with histologically
negative margins.27 Proposed treatments for these lesions
have included local ‘cold steel’ excision with or without
laser excision,14 laryngofissure for large lesions, and,
rarely, laryngectomy.26 Granular cell tumours are radio-
resistant therefore radiation therapy is not indicated in
the treatment of these benign lesions.14,28

Our case highlights the use of endoscopic laser excision
with frozen section for a granular cell tumour, without
requiring local cold steel excision. Piazza et al.13 proposed
endoscopic laser excision of hypopharyngeal granular cell
tumours in the adult population. Wight et al. first proposed
CO2 excision of laryngeal granular cell tumours in the pae-
diatric population.29 Both groups commented that laser
excision allowed surgeons precise excision of the lesion
while working in a bloodless field and causing minimal
thermal damage to surounding tissues. Piazza et al. also
noted the advantage of an endoscopic approach which
would allow further procedures to be carried out if
local recurrence did occur.13

. Granular cell tumours are uncommon, usually
benign neoplasms. They are most commonly found
in the head and neck region of the aero-digestive
tract

. A literature search revealed only 20 reported cases
of laryngeal granular cell tumours in the paediatric
population

. This paper describes the case of a 13-year-old girl
with a three-year history of progressively huskier
voice, who was surgically treated with laser excision
and frozen section

Intra-operative frozen section allows clear resection
margins to be gained, so the extent of surgical resection
can be minimised. In two paediatric cases, incomplete
excision of a laryngeal granular cell tumour has led to
further surgical treatment being required.28,30 Recurrence
occurred in only one of 36 adequately resected cases of
laryngeal lesions reviewed by Campagno et al.10 However,
recurrence has been reported in up to 8 per cent of adult
cases following adequate resection of lesions elsewhere
in the body.12,31 If excision of the primary lesion is found
to have positive margins on pathological examination
further growth of the remaining lesion is reported in 21 to
50 per cent of these case.31,32

There are no reports documenting recurrence rates in
the paediatric population following granular cell tumour
excision with clear resection margins. However, it would
seem reasonable to propose that complete excision of the
lesion would reduce the risk of recurrence in this age
group. We therefore propose laser resection with frozen
section as a suitable treatment for paediatric granular cell
tumour of the larynx, one which minimises the extent of
surgery required and the recurrence rate of these rare,
benign lesions.
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