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Endoscopic CO2 Laser Excision of Large or
Recurrent Laryngeal Saccular Cysts in

Adults

Norman D. Hogikyan, MD; Robert W. Bastian, MD

Saccular cysts are uncommon disorders that
represent cystic dilatation of the laryngeal saccule.
They are distinguished from laryngoceles by their
lack of lumenal continuity with the endolarynx, and
the fact that they are not air filled. Voice change is
the most common clinical presentation in adults,
whereas airway compromise is more commeon in in-
fants. Management recommendations range from
observation of asymptomatic lesions, to endoscopic
marsupialization or excision, to excision through a
laryngotomy or the thyrohyoid membrane. The lit-
erature states that large or recurrent saccular cysts
require the exposure afforded by a transcervical ap-
proach. This report describes complete endoscopic
laser excision of large, symptomatic saccular cysts
in seven adults. Four of the seven patients were re-
ferred with recurrent cysts after the failure of en-
doscopic marsupialization procedures. None re-
quired tracheotomy, and only three of seven were
observed overnight in the hospital. Surgical tech-
nique with emphasis on complete excision, pre- and
postoperative radiographic and surgical anatomy,
and treatment outcome are discussed.
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INTRODUCTION

The normal saccule arises as a diverticulum
from the anterior end of the laryngeal ventricle. It
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extends upward between the false vocal fold and the
inner surface of the thyroid cartilage, and contains
mucus-secreting glands (1). The wall of the saccule
and ventricle also contain delicate muscles that are
thought to aid in the expression of secretions into
the endolarynx (2). The size of the saccule is vari-
able, but it usually does not extend above the supe-
rior border of the thyroid ala.

According to DeSanto (38), disorders of the sac-
cule represent a spectrum from enlarged saccule, to
laryngocele, to saccular cyst. Laryngoceles are dis-
tinguished from cysts in that the former maintain a
connection with the laryngeal lumen, and are air
filled, although some liquid-filled dilatations of the
saccule will periodically take in air with coughing
and are also considered laryngoceles (4).

Saccular cysts may be congenital or acquired,
with the cases in this series representing the latter.
Two anatomic types of cysts are generally recog-
nized, lateral and anterior (5). Lateral cysts extend
posterosuperiorly into the false vocal and
aryepiglottic folds, whereas the typically smaller
anterior cysts project into the laryngeal lumen be-
tween the true and false vocal folds.

Symptoms of saccular cysts depend on the age
of the patient and the size of the cyst. In infants and
children, inspiratory stridor and dyspnea are fre-
quently noted. Intermittent hoarseness and a weak
cry may also be evident. Adults present more com-
monly with voice change, and less frequently with
airway compromise (6).

Indirect or direct examination of the larynx is
typically quite suggestive of the diagnosis. Submu-
cosal fullness of the false and aryepiglottic folds is
usually seen. Anterior cysts may obscure the ante-
rior glottis. Lateral cysts usually involve the false
vocal and aryepiglottic folds, whereas large ones
may extend to the pyriform sinus or into the neck
through the thyrohyoid membrane. Computerized
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tomography (CT) scans can be helpful in verifying
the diagnosis.

Various treatments have been used for these le-
sions. Asymptomatic cysts can be observed. Periodic
reexamination is warranted to assess possible
change in cyst size, and also because of the in-
creased incidence of dilated saccules reported in pa-
tients with laryngeal cancer (7,8).

Surgical therapy may include endoscopic
drainage/marsupialization or excision, as well as ex-
cision through a laryngotomy or the thyrohyoid
membrane (usually with tracheotomy) (9). Because
these lesions are rare in adults, the published ac-
counts of treatment deal primarily with infants and
children.

It is well recognized that simple aspiration or
marsupialization often leads to recurrence (4,6).
Some authors therefore advocate early transcervical
excision in children to shorten the clinical course,
and to lessen the need for reoperation (4). Others
have stated that in infants, the removal of large or
recurrent cysts requires the exposure afforded by
open techniques (3).

Recommendations for the transcervical ap-
proach in adults are also readily available. Reports of
endoscopic management of symptomatic cysts or
laryngoceles in adults are few, however, and tend to
discuss marsupialization rather than complete exci-

sion (2,10~13). It is noted by several of these authors
that large or recurrent cysts are again thought to be
a contraindication to the endoscopic approach (10,11).

We present seven cases of symptomatic saccular
cysts in adults treated successfully with CO; laser
endoscopic excision. This series includes both large
cysts (extending into false, aryepiglottic, and
pharyngoepiglottic folds) as well as recurrent cysts
referred after failure of prior endoscopic procedures
elsewhere. Detailed pre- and postoperative pho-
tographs and CT scans are presented for three of the
cases.

MATERIALS AND METHODS

Seven consecutive cases of adults operated on by a
single surgeon for large saccular cysts were reviewed. A
brief summary of these cases and a description of the tech-
nique used for endoscopic COs laser excision follows.

Case 1

A 33-year-old woman presented to Loyola University
Medical Center (LUMC) with a chief complaint of hoarse-
ness, stating that she had undergone an endoscopic proce-
dure 16 months before for a cyst in her larynx. She had
been hoarse before that procedure for ~6 months, and her
voice returned to normal for ~1 year after it. Examination
demonstrated (Fig. 1A and B) a large submucosal mass in
the left false vocal, aryepiglottic, and pharyngoepiglottic
folds. A CT scan of the neck (Fig. 1C) showed a cystic mass
in the left supraglottic region.

Fig. 1. A and B: Preoperative laryngeal examination of patient in case 1 demonstrates large, recurrent saccular cyst
(c) presenting as a submucosal mass in the left supraglotiis. Note the extension into the pharyngoepiglottic fold
(white arrow) in (B). Pyriform sinus (p) is labeled for orientation purposes. C: Axial computed tomography (CT) scan
of the neck demonstrates a cystic mass in the left supraglottis. D and E: Postoperative laryngeal examination at ~8
weeks. Note the surgical absence of the left false vocal fold, and resolution of the submucosal fullness in the left
pharyngoepiglottic fold. Also note (E) that the relaxing incision that released the left lateral border of the epiglottis to
allow complete cyst excision is now healing anatomically. F: Postoperative CT scan of the neck.
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Case 2

A 54-year-old man presented with a 1 month history
of hoarseness, stating that he had undergone an endo-
scopic biopsy and drainage procedure for a growth in his
larynx ~2 weeks earlier. His voice was briefly better after
the first procedure, although hoarseness rapidly returned.
He was referred because of concern about a malignancy,
although the biopsy had been negative. The referring
physician did note that a large amount of thick fluid came
out of the mass when deep biopsy specimens were taken.
Examination demonstrated (Fig. 2A and B) a large sub-
mucosal mass in the left false vocal and aryepiglottic
folds, which bulged the medial wall of the left pyriform si-
nus. CT scan of the neck (Fig. 2C) showed a cystic, left
supraglottic mass.

Case 3

A b4-year-old woman presented with a chief com-
plaint of voice change for ~6 months. She spoke in a harsh
whisper, and had not been seen by an otolaryngologist be-
fore that presentation. Examination demonstrated (Fig.
3A) a submucosal mass in the left false vocal and
aryepiglottic folds that was displacing the true vocal fold
inferiorly. A CT scan of the neck showed (Fig. 3B) a cystic
mass in the left supraglottis.

Case 4

A 65-year-old man presented to an affiliated hospital
complaining of hoarseness for 1 year. He had not been seen
by an otolaryngologist before that presentation. Examina-
tion demonstrated a submucosal mass in the left false vo-
cal and aryepiglottic folds (photographic records of exami-

nation are not available). A CT scan of the neck (Fig. 4A)
performed at that time was of poor quality, but showed a
thin mucosal covering over a left supraglottic mass. Be-
cause of the technique used for the scan, it was impossible
to say whether the mass was liquid filled or air filled.

Case 5

A 79-year-old woman presented to an outside institu-
tion with a 10-month history of hoarseness. A saccular
cyst was diagnosed, and she underwent an endoscopic
marsupialization procedure. Her harsh, whispered voice
did not improve, and therefore she was referred to LUMC
for evaluation. Examination demonstrated a large left-
sided submucosal fullness in the supraglottis, which ob-
scured visualization of both true vocal folds except for the
bosterior part on the right. It appeared to depress the left
true vocal fold inferiorly, and to bulge the medial wall of
the pyriform sinus as well.

Case 6

A 42-year-old man presented to another institution
with a 4-month history of hoarseness, and underwent
biopsy/marsupialization of a presumed saccular cyst. Be-
cause of lack of voice improvement, he was referred to
LUMC. Examination demonstrated a large, right-sided
mucosalized mass bulging into the endolarynx from the
anterior portion of the ventricle, and depressing the right
true vocal fold inferiorly.

Case 7

A 56-year-old woman was referred who had been ad-
mitted to an intensive care unit on four occasions for near

Fig. 2. A and B: Preoperative laryngeal examination of the patient in case 2. Note the large, recurrent saccular cyst (c) pre-
senting as a submucosal mass in the left supraglottis and pyriform sinus (white arrow in B). C: Axial computed tomography
(CT) scan of the neck shows a cystic supraglottic mass that is bowing the thyroid ala outwardly. D and E: Postoperative ap-
pearance of the larynx at ~8 weeks. Note the surgical absence of the left false vocal fold, and the now clear pyriform sinus.
F: Postoperative CT scan of the neck.
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Fig. 3. A: Preoperative laryngeal examination of patient in case 3 demonstrates the large cyst as a submucosal mass ex-
tending into the endolarynx from the left ventricle and false vocal fold region. B: Axial computed tomography (CT) scan of
the neck shows the cystic mass. C: Postoperative appearance at ~8 weeks with surgical absence of the left false vocal fold.

D: Postoperative CT scan of the neck.

airway obstruction due to laryngopyocele. Treatment had
been with antibiotics and steroids, but the most recent
episode had been particularly severe and frightening to
the patient. Examination in the voice laboratory demon-
strated only a mild fullness of the right aryepiglottic fold;
however, a CT scan documented a very large saccular
cyst.

Surgical Technique

In each of the cases discussed here, complete endo-
scopic COz laser excision of the lesion was performed by
the same surgeon (R.W.B.). Tracheotomy was avoided in all
cases. The procedures required an average of 2 h to com-
plete.

Surgical technique was similar in each case, with the
size and location of the cysts dictating the particulars of
individual resections. After the induction of general anes-
thesia, the patients were prepared and draped in the
usual fashion for CO; laser microlaryngoscopy. The modi-
fied Bouchayer operating laryngoscope (Micro-France,
Bourbon L'Archambault, France) was used in all cases,
with a bivalve laryngoscope (Richard Wolf Medical In-
struments, Rosemont, IL) being used additionally in some
instances. The supraglottic location of saccular cysts typi-
cally necessitated slight underinsertion of the laryngo-
scope, as compared with glottic microsurgery, to achieve
optimal visualization.
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With the laser set at 1.5-2.0 W continuous super-
pulse mode, dissection was begun. A curvilinear incision
was made through the mucosa of the superior surface of
the false vocal fold beginning posteriorly. The incision
arched laterally initially, then curved medially as the an-
terior extent of the false vocal fold was reached. In Fig. 5,
the broken line shows the line of incision used in case 1.
Laser dissection through the submucosa then identified
the capsule of the cyst along the length of this incision.
Using this as a guide for depth, the lateral extent of the
sac was then pursued. This sometimes required a “relax-
ing incision” extending laterally and superiorly into the
aryepiglottic or pharyngoepiglottic folds, as well as retrac-
tion of the wound edges using angled microring forceps. In
case 1, the epiglottis was detached from the pharyn-
goepiglottic fold by the relaxing incision required to pur-
sue the cyst into the lateral vallecula, and the epiglottis
was then reattached to the fold using endoscopic suturing
techniques.

Identification of the lateral extent of the cyst in each
case required dissection out to the inner perichondrium of
the thyroid ala. In some cases, dissection continued over
the top of the thyroid ala as well. This was especially nec-
essary in case 7, where the apex of the cyst was followed
through the thyrohyoid membrane and dissected from the
inner fascia of the strap muscles. Care was taken to avoid
branches of the superior laryngeal artery in the postero-
lateral dissection. Once the lateral cyst edge was identi-
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Fig. 4. A: Preoperative axial computed tomography scan of the neck
for the patient in case 4. B: Postoperative scan (photographs of la-
ryngeal examinations were unavailable for this patient). Because of
the technique used in this scan, the outline of this large cyst is visi-
ble only as a thin line [white arrow in (A)], and the contents appear
the same density as air, although it was filled with mucoid material.
The cyst outline is absent in the postoperative scan.

fied, the cyst was retracted medially and gradually re-
moved from its inferior attachments. Maintaining cyst
continuity was the best way to guarantee complete re-
moval; however, a portion of the specimen was amputated
in three of seven cases for better exposure anterolaterally.
The remaining cyst wall was then excised separately. Fig-
ure 6 shows the excised specimen from case 1.

The surgeon must be vigilant to avoid injury to the
underlying true vocal fold. It is also our practice to “rest”
the patient’s tongue every 20-30 min by releasing the sus-
pension to help minimize postoperative discomfort.

RESULTS

All of the excised lesions were grossly and mi-
croscopically consistent with saccular cysts. Cases 3,
5, 6, and 7 were treated as outpatients, whereas the
other three patients were discharged after overnight
observation in the hospital. Postoperative examina-
tions and CT scans at ~2 months for the first three
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Fig. 5. Preoperative appearance of the cyst in case 1 used to demon-
strate the typical mucosal incisions (white broken lines) used in cyst
excision (pyr, pyriform sinus; epi, epiglottis). Note the primary curvi-
linear incision along the false vocal fold, and the “relaxing” incision
into the aryepiglottic fold.

cases are shown in the lower halves of Figs. 1-3, and
a postoperative CT scan for case 4 is shown in Fig.
4B. All of the patients consider their voices normal,
and follow-up ranges from 7 months to 2 years.

DISCUSSION

The patients presented in this series contribute
in several ways to our knowledge of saccular cysts in
adults. They illustrate the importance of complete
removal, because four of our seven patients had re-
current cysts after prior endoscopic procedures.
That type of procedure may perhaps play a role in
temporarily enhancing a compromised airway; how-
ever, planned complete excision should soon follow.

These patients also demonstrate that contrary
to the consensus in the literature, not only small
cysts but also large and recurrent lateral saccular
cysts can be completely excised via an endoscopic

Q0

Fig. 6. Excised cyst and associated left false vocal fold (f) from
case 1.
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approach. This spares the patient an incision in the
neck, probable tracheotomy, and it shortens or obvi-
ates the need for hospitalization. Although two of
our patients did have cysts extending outside of the
larynx (cases 1 and 7), deep extension of the cyst
into the neck may represent the only contraindica-
tion to such an excision.
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