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Abstract. Laryngocele is a rare clinical condition character‑
ized by an abnormal dilation of the laryngeal saccule. The 
present study focused on two separate cases of diagnosed 
patients. The first patient suffered from internal laryngocele 
and complained of hoarseness for almost 1 year. Plasma was 
used to treat the internal laryngocele and the outcomes were 
satisfying. The patient did not undergo any tracheostomy due 
to previous endoscopic surgery. The second patient included in 
the present study was diagnosed with mixed laryngocele and 
complained of swelling on the left side of the upper aspect of 
the neck with considerable pain for >1 month. The patient was 
prepped for excision by an external transcervical technique 
under general anesthesia. None of the two patients had any 
recurrence or other changes during follow‑up. The purpose 
of reporting these two cases of laryngocele was to increase 
awareness of this condition. Surgery is still the first‑line 
treatment for diagnosed cases, but with the advent of new 
microscopic techniques, the use of plasma in an inter‑pharynx 
setting has become more common. The results observed after 
using plasma to treat one internal laryngocele may be relevant 
to better understanding the application of this method and 
confirm that it may be a new suitable approach to treat this 
condition.

Introduction

A laryngocele is a rare benign dilatation of the laryngeal saccule 
containing air and/or fluid that interacts with the laryngeal 
lumen. It may be characterized as internal, exterior or mixed, 
depending on its location (1). This condition may be congenital 
or acquired and is usually unilateral (2). Laryngocele is 
considered an uncommon diagnosis, with a frequency of ~1 in 
2.5 million individuals per year (3). According to other clinical 

studies (1,4), males are about five times more likely than 
females to suffer from laryngocele. Scholars have reported a 
higher incidence of the condition throughout the fifth and sixth 
decades of life (5). Common clinical manifestations include 
hoarseness of the voice and swelling of the neck. Imaging 
studies are critical for making a diagnosis, determining the 
type, location and extent of a laryngocele, and outlining the 
best treatment options. Despite the fact that it is a benign 
condition, a laryngocele may occasionally appear as an acute 
airway emergency and be threatening to patients' lives (6). 
The definitive surgical approach and tracheostomy depend on 
the type of laryngopyocele, its presentation and the patient's 
comorbidities. Since laryngopyoceles are rarely reported, no 
large case series has been published to date, to the best of our 
knowledge (7). This article introduces the management of an 
internal laryngocele and mixed laryngocele along with review 
of literature and proposed plasma resection of laryngoceles.

Case report

Case 1. A 59‑year‑old male patient who had been complaining 
of hoarseness for almost 1 year presented at Affiliated Hospital 
of Jining Medical University in February 2022. The patient 
had been treated with ‘traditional medicine’, but his condition 
did not sufficiently improve. This time, laryngoscopy revealed 
an expanded right false vocal fold with unremarkable under‑
lying mucosa (Fig. 1). Neck CT in the coronal plane (Fig. 2) 
and axial plane (Fig. 3) indicated a cystic dilatation on the 
right side of the larynx. MRI showed a 1.3x0.7x1.9 cm cystic 
dilatation on the right side of the larynx, towards the level of 
the 4‑5 cervical vertebra. Small patchy areas surrounding the 
saccular dilatation were hypointense on T1‑weighted imaging 
(T1WI) and hyperintense on T2WI (Fig. 4). After analysing 
the results, laryngocele was considered along with certain 
infectious diseases. The patient had no edema on either side 
of the upper neck and was diagnosed with internal laryngocele 
after admission. Surgical therapy was performed after all 
contraindications were ruled out.

The medical team used a suspension laryngoscope to 
evaluate the right laryngeal ventricle bulge. The first proce‑
dure was to use plasma to excise the mucosa over the cyst and 
the laryngeal ventricle mucosa. After the excision along the 
root of the mass was completed, an intraoperative clear fluid 
with visible bubbles flowed from the capsule, and the root was 
cauterized with plasma radiofrequency ablation. Once the 
laryngocele was totally removed, the incision was rinsed and 
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checked for bleeding. The operation was completed success‑
fully without any surgical harm to the vocal cords. After the 
procedure, it was concluded that there was also no need for 
a tracheostomy. On the second postoperative day, a laryn‑
goscope revealed white pseudomembrane adherence on the 
trauma surface, with no obvious swelling (Fig. 5). There were 
no perioperative or early postoperative issues. Within 24 h, 
the patient was allowed to resume his oral diet. A follow‑up 
was conducted 6 months after the procedures and the patient 
showed no recurrence or other relevant changes to his clinical 
condition.

Case 2. A 68‑year‑old male patient presented at the Affiliated 
Hospital of Jining Medical University in December 2017 with 
a major sign of a swelling on the left side of the upper aspect of 
the neck (Fig. 6) and complained of pain for >1 month. Upon 
coughing or using the Valsalva maneuver, the swelling grew 
larger. The patient reported that recently, the swelling's size had 
been progressively increasing and that he had been frequently 
experiencing breathlessness and hoarseness after activities. 
The results of a laryngoscopy revealed a cystic neoplasm with 
a smooth surface in the left ventricle zone and normal mobility 
of the bilateral vocal cords. The patient works as a farmer and 
has a positive smoking history. After collection of the case data, 
the patient underwent a complete CT scan, which revealed a 
huge air‑filled lump in the left neck (Fig. 7). Furthermore, on 
MRI, a 4.3x3.1x4.6 cm rounded aberrant signal was visible 
in the left false vocal cords. The lesion had a clear boundary 
and a homogeneous signal, which was hypointense on T1WI 
and T2WI and absent on diffusion‑WI and spread to the neck, 
leading to the diagnosis of a combination laryngocele. 

Routine tests were subsequently performed and the patient 
was prepped for excision by an external transcervical tech‑
nique under general anesthesia. An incision was made at the 
anterior border of the sternocleidomastoid muscle, approxi‑
mately at the level between the hyoid bone and the thyroid 
cartilage, meticulously separated from its surroundings 
(Fig. 8). The tumor entered the laryngeal cavity via the left 
lower margin of the epiglottis, then the left laryngeal chamber 
and finally the median split laryngeal cavity. During the 
procedure, the medical team discovered that it had extended 
to the anterior commissure. After being peeled off to the root 
of the cyst, the mass was removed after ligation at the root. 
Rapid pathology revealed benign cystic lesions, so a trache‑
ostomy was performed. The pathological features observed 
after the operation revealed a cyst lined with ciliated columnar 
epithelium. A laryngoscopy was conducted one week after the 
surgery and showed that the wound had closed without any 
recurrences (Fig. 9).

Discussion

Dr Larrey, a distinguished physician of Napoleon's forces in 
Egypt, reported laryngocele for the first time in 1829. However, 
the condition was officially defined by Virchow many years 
later, in 1867 (8). Most specialists divide laryngocele into 
three types (9): i) Internal, which is restricted to the thyro‑
hyoid membrane and presents as a mass in the false vocal cord; 
ii) external, which extends into the neck subcutaneous tissue; 
and iii) a combination of both. Al‑Yahya et al (7) analysed 

61 papers published between 1952 and 2015, concluding that 
79% of the diagnosed cases were combined, 17% were internal 
and 4% were external. 

When the neck of a diagnosed patient with laryngocele 
is constricted, it can be filled with mucus and develop into a 
laryngomucocel, which may escalate into a laryngopyocele 
once infected (10). While this scenario is considered unlikely, 
it may have serious consequences, such as acute airway 
blockage and dysphagia (7). According to Zelenik et al (11), 
the incidence of laryngopyoceles in general laryngoceles cases 
is 5‑8%. 

Over 85% of laryngoceles cases are unilateral (12) and >8% 
become infected and develop into a laryngopyocele, with the 
major consequence being throat enlargement (13). The death 
of diagnosed patients usually results from either accumulated 
pus causing airway blockage or pus discharge into the airway 
resulting in aspiration death. 

It is worth mentioning that the pathogenesis of laryngocele 
is still unclear. Several etiologies of laryngocele were identi‑
fied in the literature, including a congenital origin, increased 
intralaryngeal pressure and mechanical obstruction (14). 
According to most scholars, laryngocele may be either 
congenital or acquired. In newborns, they may be identified by 
an abnormal enlargement of the laryngeal saccule. By contrast, 
an acquired laryngocele is caused by a congenital malforma‑
tion of the patient's laryngeal ventricle or is a consequence of 
the obstruction of the laryngeal ventricle opening by laryngeal 
tumors or scarring causing a valve effect. 

The relationship between laryngoceles and laryngeal 
cancer is also controversial, despite the large amount of 
studies focusing on both phenomena. Soler et al (15) treated a 
total of 60 cases of laryngoceles, 35 of which developed into 
laryngeal cancer. McDonald et al (16) reported that 4.9‑28.8% 
of patients with laryngeal cancer with laryngoceles included 
in their study developed laryngoceles induced by laryngeal 
cancer blocking the opening of the laryngeal chambers and 
creating a one‑way valve that allowed air to enter and exit 
easily, resulting in increased internal pressure. However, in 
certain studies, the results were completely different from this. 
Close et al (17) followed up 38 patients with laryngoceles and 
none of them developed cancer. 

Various studies have also reported on laryngoceles compli‑
cated by laryngeal carcinoma (18,19). Although none of the 
patients of the present study developed laryngeal cancer, it was 
important to remain alert and conduct pathological examina‑
tions after surgery to review patient data regularly. In a proper 
follow‑up, any signs of laryngeal cancer may be detected early 
and treated properly to avoid worsening of the case. 

Marom et al (20) reported two cases of laryngoceles 
secondary to neck surgery. These occurrences are a reminder 
that the diagnosis of laryngocele may also be associated with 
local irritants. However, the patients of the present study are 
both farmers who frequently engage in manual labor and do 
not have any history of neck surgical intervention, and thus, 
this scenario is unlikely to be associated with their conditions. 
They had all smoked for >40 years, but had no history of expo‑
sure to poisons, dust or radioactive substances. There was no 
evidence of laryngeal carcinoma.

Speech hoarseness and neck enlargement are the most 
common clinical findings among diagnosed patients, frequently 
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resulting in dysphagia, pain, stridor and snoring. While the 
majority of laryngocele cases are asymptomatic (21), symp‑
toms may differ depending on the type of disease. Internal 
laryngoceles may cause coughing, hoarseness, sore throat, 
dysphonia, dysphagia, stridor and even airway obstruction. 
On the other hand, external laryngocele frequently appears Figure 6. Cystic swelling in the upper part of the neck (case 2; December 2017).

Figure 4. MRI revealed a 1.3x0.7x1.9 cm cystic dilatation on the right side of 
the larynx, towards the level of the 4‑5 cervical vertebra. Small patchy areas 
of hypointense on T1WI and hyperintense on T2WI were found surrounding 
the saccular dilatation (case 1; February 2022). T1WI, T1‑weighted imaging.

Figure 5. On the second postoperative day, laryngoscopy revealed white 
pseudomembrane adherence on the trauma surface and no obvious swelling 
(case 1; March 2022).

Figure 3. Neck CT in the axial plane showed a cystic dilatation on the right 
side of the larynx (case 1; February 2022).

Figure 1. Preoperative electronic laryngoscopy revealed an expanded 
right false vocal fold with unremarkable underlying mucosa (case 1, 
February 2022).

Figure 2. Neck CT in the coronal plane showed a cystic dilatation on the right 
side of the larynx (case 1; February 2022).
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as a compressible neck mass between the sternocleidomastoid 
and hyoid bones. The Valsalva movement, coughing and 
breath‑holding may increase the volume of the mass, making 
it more prominent and identifiable. 

Cases of combined laryngoceles may have symptoms of both 
internal and external laryngoceles and may have severe health 
consequences, particularly dyspnea, which is caused when the air 
moves from the outside of the laryngocele to the inside after the 
outside mass is squeezed (7). One of the patients included in the 
present study had an internal laryngocele, which caused hoarse‑
ness. The other patient with combined laryngocele presented 

to our department complaining of a painless swelling across 
his neck throughout the preceding month, as well as choking 
after activities. With coughing and the Valsalva technique, the 
swelling increased gradually and considerably.

High‑quality imaging is essential for the diagnosis of 
a laryngocele. Currently, CT scans are the most precise 
radiological method (22) and may help diagnose and classify 
patients, and guide clinicians to accurately locate lesions, 
observe specific size ranges and examine the relationship 
between surrounding tissues. CT examination of cysts with 
complete gas or the presence of a gas‑liquid plane is the most 
effective diagnostic basis in cases of cystic mass connected to 
the larynx cavity, which may be distinguished from the neck 
branchial cleft cyst, thyroid bone cyst, neck epidermoid cyst, 
submandibular gland cyst and other types of masses. Numerous 
professionals suggest that a CT scan is the gold standard, with 
MRI having an adjuvant role in the diagnosis of laryngoceles.

MRI provides extensive information on the laryngocele's 
boundary and its relation to the thyrohyoid membrane. The 
method may also be used to identify cases of blocked mucus, 
inflammation and malignant illness and distinguish between 
laryngopyocele, laryngomucocele and ordinary laryngocele. On 
MRI, an air‑filled laryngocele frequently displays as a low‑signal 
cystic dilatation of the laryngeal ventricle. If there is a possibility 
of a contemporaneous laryngeal tumor and a laryngocele, this 
is the best technique to obtain more accurate data regarding a 
patient's clinical condition. MRI images can clearly show the 
paralaryngeal space, thyrohyoid membrane, and genuine and 
false folds, which is helpful to pursue the right diagnosis. 

Ultrasonography of the neck may be used to perform an 
initial assessment of a neck mass, primarily to differentiate 
the type of the lesion and define its contents and position (23). 
According to numerous clinicians, a CT scan can help 
determine the nature, location and laryngeal structures of a 
laryngopyocele. Although MRI delivers high‑quality images 
of the soft tissue and may be beneficial during the diagnostic 
process, it is still a costly method (15). Thus, at our department, 

Figure 7. Axial CT of the neck with contrast showing combined laryngocele 
(case 2; December 2017).

Figure 8. Left‑sided laryngocele, intraoperative view (case 2; December 
2017).

Figure 9. A laryngoscopy was conducted one week after the surgery and 
showed that the wound had closed without any recurrences (case 2; December 
2017).
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electronic laryngoscopy is usually performed first in patients 
with hoarseness, and CT and MRI are routinely performed in 
patients with suspected laryngoceles to further confirm the 
diagnosis and determine the scope of surgery.

A small number of cases of laryngopyocele regression 
with only the use of antibiotics have been recorded. In most 
cases, the most successful therapy is still surgical intervention. 
While surgery is the treatment of choice for laryngocele, the 
type of surgery is mostly determined by the size and type of 
laryngocele. Small internal laryngoceles should be removed 
utilizing an oral route, but large internal, external or mixed 
laryngoceles have traditionally been treated by external 
surgery. In certain cases, a tracheotomy is necessary for the 
transcervical approach (24,25).

Tracheostomy has been performed as an emergency opera‑
tion to reduce the risk of respiratory distress, suggesting that 
laryngocele may also present as an emergency. This type 
of intervention may be performed in 10‑20% of individuals 
with laryngopyocele who have acute airway impairment (8). 
Zelenik et al (13) described three types of external surgery: 
The trans‑thyrohyoid membrane approach (no thyroid carti‑
lage resection), thyrotomy with top 1/3 thyroid cartilage 
removal and V‑shaped thyrotomy. In addition, other studies 
have suggested that microlaryngoscopic resection with a CO2 

laser or cold instruments, marsupialization and endoscopic 
robotic surgery may be used in endolaryngeal surgery. The 
advantages of external approaches are excellent exposure of 
the laryngocele, precision, lower recurrence rates and minimal 
morbidity, as well as negligible complications. On the other 
hand, skin scarring, longer operation time and inpatient stay, 
and a higher cost are all drawbacks of such techniques. 

Endolaryngeal surgery now yields much better results 
for patients thanks to advances in microsurgical technology. 
Furthermore, as compared to an external approach, the endol‑
aryngeal procedure eliminates the need for a tracheotomy, 
avoids scarring of the neck skin and causes less impairment 
to the glottic area, vocal function and laryngeal structural 
muscles. Patients also have shorter surgical times and hospital 
stays, and they may resume their normal diets sooner. However, 
it is still important to consider that the endolaryngeal treatment 
for laryngoceles provides limited surgical exposure, causing 
endolaryngeal scarring, and also requires highly specific tool 
training (26,27). 

Since its introduction in otolaryngology head and neck 
surgery in 2000, low‑temperature plasma was originally used 
for tonsillectomy. It has also been used for surgical resection 
of benign and malignant tumors, performing a variety of func‑
tions including cutting, hemostasis, attraction and flushing. 
This method of intervention has been adapted and adjusted 
by clinicians to look at different angles of the endoscope and 
process ‘hidden’ positions that cannot be seen directly under 
endoscopy, achieving positive outcomes (27). The procedure 
performed at our clinic relied on low‑temperature plasma for 
the treatment of the patient diagnosed with internal laryn‑
gocele and the results were satisfying, positively affecting 
voice quality and swallowing. To our knowledge, the present 
study is a pioneer for the use of low‑temperature plasma to 
treat internal laryngocele. The preoperative imaging of the 
patient was evaluated, indicating that the patient had internal 
laryngocele with limited lesions, and the surgeon had rich 

clinical experience in endoscopic plasma resection of laryngeal 
lesions. Therefore, endoscopic low‑temperature plasma radio‑
frequency surgery was an option for this patient. However, due 
to the small number of patients, the success rate, intraoperative 
precautions, postoperative complications, long‑term prognosis 
and other issues still require more extensive research. The case 
of mixed laryngocele was treated by a transcervical approach 
and required a tracheotomy. Although the interventions were 
more severe, the patient had no recurrence and remains alive. 

As already mentioned, the main complication of laryngocele 
is laryngopyocele, but other complications may also include 
aspiration of pathogens, subsequent bronchitis and pneumonia, 
rupture and upper airway obstruction after infection. Thus, 
both conditions may lead to sudden death. Maweni et al (28) 
presented data that suggested that in >8% of cases, diagnosed 
patients may develop laryngopyocele. Although laryngocele is 
still considered a benign and rare clinical entity, it occasion‑
ally presents as an acute respiratory emergency that may be 
life‑threatening. Certain fatal cases of laryngocele have also 
been reported in other related studies. Töro et al (29) presented 
the case of a 55‑year‑old housewife with a blocked combined 
laryngocele who refused emergency treatment and died minutes 
after being discharged. Another 70‑year‑old male with laryngo‑
carcinoma was found dead in his bed while waiting for surgery. 
The autopsy revealed that the subject was suffering from an 
internal type of laryngocele and the asphyxia was caused by 
a mucous sputum filling the larynx, which was released by the 
right llaryngocele (30). Byard and Gilbert (31) also reported 
one case of death from laryngopyceles secondary to airway 
obstruction. Congenital laryngoceles may also cause respiratory 
distress and possibly death in newborns (32). In other cases, 
the spontaneous rupture of internal or external components 
spilling into the airway or parapharyngeal space may lead to a 
mediastinal abscess or jugular vein thrombosis (33). 

Although laryngoceles and laryngopyoceles are considered 
uncommon diagnoses in clinical practice, they should still be 
considered in the differential diagnosis of any patient with a 
history of hoarseness, varying degrees of airway obstruction 
and smooth ventricle enlargement. It is important to recog‑
nize the existence of such conditions because the lesions, 
although easily curable, may still be fatal in rare cases. The 
successful treatment of a patient included in the present study 
demonstrated that the application of low‑temperature plasma 
is an advantageous clinical method that may be used to treat 
cases of internal laryngocele. The other aspect that is impor‑
tant to consider is that, due to the possibility of laryngoceles 
associated with tumors, doctors need to retain the tissue for 
pathological examination as a best practice to avert further and 
more serious consequences of the condition.
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