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Abstract: Ranula is a rare and benign extravasation mucocele that is clinically characterized by
asymptomatic sublingual or submandibular masses. Surgical excision is considered the most effective
treatment approach, but it has been associated with high invasiveness and several complications
(hemorrhage, damage to Wharton’s duct, and lingual nerve injury). Over the past decade, more con-
servative therapies have been rapidly disseminated into clinical practice to seek a more effective and
less traumatic approach for young patients. In this report, an 8-year-old female with an asymptomatic,
recurrent sublingual ranula was treated using a conservative approach with marsupialization and an
intracystic injection of a plaque remover (Hybenx® gel). After incision of the cystic dome, Hybenx®

gel was applied into the cystic lumen for 20 seconds and then aspirated; next, the area was rinsed
thoroughly with sterile saline solution before suturing. Ultrasound re-evaluation at 10 months and
intraoral clinical examination at 24 months confirmed the absence of relapse. Our results support the
hypothesis that marsupialization combined with intracystic injection of Hybenx® gel could be an
encouraging conservative treatment alternative for recurrent sublingual ranula in children. Further
randomized controlled trials are needed to test this hypothesis.

Keywords: ranula; mucocele; marsupialization; Hybenx®

1. Introduction

Ranula is a rare, benign, congenital or acquired extravasation mucocele (pseudocyst)
that is usually located in the region above the mylohyoid muscle (sublingual ranula) or
in the submandibular space (plunging ranula) [1,2]. The prevalence of sublingual ran-
ula is 0.02%, whereas plunging ranula has an overall annual crude incidence of 2.4 per
100,000 person-years [3,4].

Sublingual ranula frequently occurs in the first and second decade of life and is more
common in females (M/F ratio 1:1.4); plunging ranula has a peak incidence during the third
decade of life, being rare in childhood, and is more prevalent in females [3–5].

The etiology of ranula is related either to congenital malformation (anatomic anomalies
of the mylohyoid muscle), which causes improper drainage of the sublingual glands, or
traumatic and obstructive events involving the glands or their excretory ducts [6–8]. The
pathogenesis is related to the extravasation of saliva from the sublingual gland into the
surrounding tissues, such as periglandular and periductal tissues [9,10].

Ranula appears as a blue, dome-shaped fluctuant mass on the floor of the mouth;
however, deeper lesions may hide beneath the overlying intact mucosa. As an extravasation
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type mucocele, ranulas lack a true cyst wall, as they are lined with granulation tissue rather
than epithelium [11,12].

Due to its location, the differential diagnosis includes a true salivary duct cyst, dermoid
cyst, and cystic hygroma. The diagnostic process involves the clinical observation of pheno-
typic features (site, size—volume, shape—regular/irregular, surface—irregular/smooth, local
swelling, hemorrhagic content), palpation of the mass (tenderness, consistency—soft/hard,
mobility), radiographic imaging (ultrasonography, magnetic resonance imaging, or comput-
erized tomography), and histopathological analysis of the cystic content (needle aspiration
biopsy) [13,14].

The choice of appropriate treatment is established based on the size, location, and ori-
gin of the lesion [15]. Based on the current literature, the most adopted treatment modalities
can be divided into two main categories: surgical and conservative approaches. The surgi-
cal approach is an excisional biopsy (with or without using a laser) involving an incision
and complete removal of the cystic lesion. A recent meta-analysis by Chung et al., deter-
mined that surgical removal of the gland was the best curative treatment option (98.84%
success rate) [16].

However, surgical management is associated with invasiveness and postoperative
morbidity due to the position of the critical anatomical structures in the sublingual and
submandibular areas; indeed, it could be associated with lingual nerve injury, damage
to Wharton’s duct, and hemorrhagic episodes [16,17]. Due to suboptimal cooperation
among young patients, surgical treatment is often performed under general anesthesia,
thus providing an additional procedural risk. Over the past decade, more conservative
therapies have rapidly disseminated into clinical practice to seek more effective and less
traumatic approaches for young patients [16].

These conservative approaches involve incision of the cystic dome, aspiration of the
cystic fluid, curettage of the inflammatory tissue (if present), and progressive drainage of
the cystic lesion through sequential medications. These treatment approaches apply many
techniques, including sclerotherapy (injection of OK-432; Chugai Pharmaceutical Co., Ltd.,
Chuo, Tokyo, Japan), marsupialization, and micromarsupialization [2,5]. The success rates
of these conservative procedures were 76.44%, 78.72%, and 93.85%, respectively [16].

Sclerotherapy consists of an intralesional injection of a sclerosing agent, such as
Picibanil. This procedure induces a local inflammatory reaction, leading to a reduction
in fluid production, collapse of the walls, and, finally, resolution of the lesion. Due to its
therapeutic potential, the use of Picibanil was first introduced for the treatment of lymphatic
malformations [18,19].

Although it is not possible to obtain a resolution in 100% of cases [20], sclerotherapy
with OK-432 may be indicated as a primary conservative treatment for sublingual ranulas,
but there is no consensus on the management of plunging ranulas [19,21].

Marsupialization is a conservative technique based on the surgical removal of the
dome of the ranula and connecting the epithelial wall of the pseudocystic lesion to the
surrounding healthy oral mucosa. Removal of the roof of the lesion causes cystic decom-
pression and shrinkage through leakage of cystic fluid. Occasionally, a drainage device
is inserted into the lesion after bubble dome removal and sutured to avoid closure of
the ostium. Then, the deeper portion of the cyst can heal by secondary intention [15,22].
Concerning clinical indications, this procedure is usually applied to large mucoceles in
adults to avoid damage to surrounding anatomic structures [23].

Micromarsupialization is a minimally invasive approach carried out to drain the
accumulated mucin and to allow the formation of an epithelial tract between the intraoral
epithelial surface and the underlying glandular tissue. The procedure is performed by
passing a silk suture on the dome of the cyst along the largest diameter of the lesion.
Concerning clinical indications, micromarsupialization is indicated for sublingual ranulas,
as well as for smaller mucoceles located on the lower lip or the ventral surface of the
tongue [24].
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The abovementioned conservative approaches (sclerotherapy, marsupialization, and
micromarsupialization) can be considered minimally invasive treatment options due to shorter
procedural time, minimal discomfort, and absence of postoperative complications [2,5].

Hybenx® Oral Decontaminant (EPIEN Medical Inc., St. Paul, MN, USA) is used in
various settings, such as symptomatic treatment of recurrent aphthous stomatitis or as a
bacterial plaque remover in peri-implantitis treatment, as it can decontaminate the exposed
vital pulp and endodontic system [25,26]. According to the manufacturer’s instructions
for use, the action of Hybenx® is based on dehydrating organic tissues and biofilms due
to the fast-acting principle of “Desiccation Shock Technology®” of sulphonated phenols;
sulphonated phenols remove water from the combination of infectious microbial material,
dead cellular debris (biofilm), and macromolecules found in an infectious lesion. This
effect denatures (destroys) the molecular structure of this infectious material and loosens
its attachment to the lesion surface. This process occurs within less than a minute after
contact [25,26].

It can be assumed that the rapid action of Hybenx® removes superficial plaque biofilm,
debrides loose necrotic debris, and lessens the risk of biofilm contamination of the wound
area. However, there is a lack of literature regarding the use of dehydrating agents (such
as Hybenx®) as alternatives to Picibanil (OK-432). To the best of our knowledge, the use
of Hybenx® gel for the treatment of pseudocystic lesions is a new approach that does not
refer to existing publications using the same method for the same purpose. The scientific
rationale that led the authors to treat a relapsing mucocele with Hybenx® gel derives from
the possibility of resorting to a similar but more conservative and less invasive procedure
than sclerotherapy [5]. Its action is based on dehydrating organic tissues and biofilms due
to the action of sulphonated phenols [27].

It can be assumed that the rapid action of Hybenx® may destroy inflammatory mu-
coceles by directly attacking the glandular mass responsible for extravasation. However,
there is a lack of literature regarding the use of dehydrating agents (such as Hybenx®) as
alternatives to OK-432.

Therefore, this case report discusses 2-year follow-up outcomes of the marsupializa-
tion and topical application of a biofilm remover (Hybenx®) for a sublingual ranula in a
pediatric patient.

2. Materials and Methods

The study protocol was approved by the Institutional Review Board (n. 0037733/22,
Supplementary Materials File S1). An 8-year-old female patient was referred to the Fon-
dazione Policlinico A. Gemelli teaching hospital for evaluation of a sublingual swelling.
Examination revealed the presence of a mass in the right sublingual area that was asymp-
tomatic upon palpation. The surface was covered by a translucent dome with small
hemorrhagic areas (Figure 1a). Removal of the dome resulted in the release of a transparent
saliva-like liquid (Figure 1b).

The parents reported that the cystic volume changed cyclically with intervals of
6–10 days. The patient did not report any pain but only slight superficial discomfort in the
days preceding the dome rupture due to tension on the surrounding tissues.

Clinical evaluation of salivary flow through the excretory ducts of the submandibular
and sublingual glands appeared normal. The patient’s past medical history was unremark-
able. Dental examination showed a first molar class, dental crowding with malposition
of tooth 3.1, and moderate rotation of the upper central incisors. From the orthopantomo-
graphic radiographic examination, no sialolithiasis was evident.

A submandibular and intraoral sublingual ultrasound examination was performed
at the Head and Neck Radio-diagnostic Center of the Department of Radiology at the
Integrated University Hospital in Verona, Italy.

An enlargement of the right sublingual gland body (11 mm × 8 mm) with a well-
defined wall was observed. No other alterations affecting the ipsilateral or contralateral
salivary glands were appreciable.
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Figure 1. Intraoral physical examination. (a) Presence of pseudocystic lesion on the right side of the
floor of the mouth. (b) Clinical evaluation during the tongue elevation phase.

Based on the patient’s anamnesis and clinical signs, a suspected diagnosis of sublingual
(simple) ranula originating from the sublingual gland was hypothesized.

Based on the ultrasound examination„ the radiologist declared that the radiographic
findings confirmed the diagnostic suspicion of sublingual ranula (Figure 2a,b).
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Figure 2. Ultrasound examination. Evaluation at different frequencies (a) and size (b) of the pseudo-
cystic lesion. A hypodense lesion (11 × 8 mm) was observed.

Considering the suspected nature of the lesion, its extension, and the patient’s coopera-
tiveness, it was decided to proceed with marsupialization. After two unsuccessful marsupi-
alization attempts using a catheter (a small rubber tube derived from a Lip Bumper/Labial
Arch. 0.7/0.8 mm k0470-00— Leone SpA, Sesto Fiorentino, Florence, Italy) (Figures 3 and 4)
and gauze packing of the open surgical wound (Figure 5a–c) over a period of 3 months,
the clinician (A.F.) decided to use a chemical approach to reduce intra- and postoperative
patient discomfort. This study was conducted in compliance with the Ethical Principles
for Medical Research Involving Human Subjects outlined in the Declaration of Helsinki in
1975; written informed consent for the procedure and use of personal data was obtained
from both parents before the intervention.
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 Figure 5. This figure shows modified sclerotherapy using Hybenx® gel (attempt n◦ 3). (a) Hybenx®

gel is injected into the lumen of the lesion; (b) 20 s after application, Hybenx® gel is aspirated, and
the area is rinsed with saline solution; (c) the margins of the lesion are sutured.

The procedure was as follows:

1. Anesthesia. Premedication with topical anesthesia (Xylonor Spray—10% lidocaine
analgesic solution; Septodont) was followed by infiltration with mepivacaine (Pierrel
S.p.A. mepivacaine 20 mg/mL and adrenaline 1:100,000) around the margins of
the lesion.
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2. Incision. Soft tissue incisions with microsurgical scissors to remove the pseudocystic
dome and provide adequate access to the area of interest.

3. Probing and irrigation. The lumen of the lesion was probed, irrigated with sterile
saline solution, and dried with cotton gauze.

4. Application of Hybenx®. Hybenx® gel was injected into the lumen of the lesion. The
choice of gel was based on its consistency to avoid dispersion of the product into the
surrounding tissues. The gel (0.5 mL) was allowed to act for approximately 20 s and
then aspirated, and the area was rinsed with copious amounts of saline solution. After
complete and careful gel removal, the lesion margins appeared opaque white, with
no signs of bleeding.

5. Suturing. To delay closure of the ostium and inversion of the margins of the
lesion, horizontal mattress sutures (6-0 coated Vicryl® undyed 1 × 18” s-14 double
armed—Ethicon®) were performed to evert the wound edges and keep the ostium
open (Figure 5).

The patient was monitored for several minutes after the application of Hybenx® gel
and contacted a few hours later to ascertain her health condition. The patient was asked
not to consume solid food for 2 days, keep the area at rest as much as possible, and use
0.2% chlorhexidine mouthwash for 1 minute twice a day for 6 days. No antibiotic therapy
was prescribed. In the case of pain, the patient could take paracetamol (500 mg tablets) up
to three times a day.

3. Results

The patient reported mild discomfort only on the first day and took paracetamol twice
a day. No pain was reported in the following days. Upon clinical examination, the lesion
showed good signs of healing with clear reduction in extension and depth.

At the 2-week follow-up, the formation had not relapsed; healing of the lesion and
mucosal integrity were also clinically observed, without any negative postoperative symp-
toms or complications. No clinical signs of recurrence were noticed upon inspection or
palpation during her follow-up visits (Figure 6).

1 
 

   
(a) (b) (c) 

 
Figure 6. Clinical re-evaluation at (a) 48 h; (b) 7 days; and (c) 12 months of follow-up.

After 10 months, the ultrasound examination was repeated and showed complete
shrinkage of the lesion without recurrence; the volume of the right sublingual gland was
equal to that of the contralateral sublingual gland (Figure 7).

No further symptoms were reported, and no postoperative complications were identi-
fied. At the two-year follow-up, clinical examination confirmed the “complete” absence
of a sublingual ranula (Figure 8), defined as absence of a lesion identifiable on inspection,
palpation, or imaging [28].
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4. Discussion

This report presents a case of a recurrent sublingual ranula treated with a conservative
approach based on a single intracystic application of Hybenx® gel. The procedure was
demonstrated to be easy and minimally invasive. The patient experienced less discomfort
with this therapeutic modality than after previous treatments (Phases 1 and 2). No negative
postoperative symptoms or complications were observed.

The use of Hybenx® gel is intended to mimic the action of OK-432 (Picibanil) without
having the same adverse effects. OK-432 was one of the first medications proposed for
the conservative treatment of cystic lesions [29,30]. It is a lyophilized mixture of a low
virulence strain of Streptococcus pyogenes that has been incubated with benzylpenicillin.

As clarified in the introduction, the use of Picibanil has been widely documented
for the treatment of head and neck lymphangiomas due to its ability to produce selective
fibrosis. Despite encouraging data about success rates (76.44–78.2%) [16] reported in the
literature, intracystic injection of OK-432 has been associated with adverse effects, including
fever, local inflammation, transient increase in blood platelet concentration, and sclerosis of
glandular epithelial tissue [29,30]. However, these complications could be considered less
significant than those associated with the conventional surgical approach [31,32].

Our case report documents the effectiveness, safety, and feasibility of using Hybenx®

gel to remove a recurrent sublingual ranula in a pediatric patient. The advantage of
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Hybenx® gel is the availability of the equipment in the dental care office, as it has a variety
of different purposes. Moreover, the clinical application is easy (the gel flows directly into
the pseudocystic space), short (Hybenx® gel is applied for approximately 20 s), and mini-
mally invasive (the application of Hybenx® gel requires only a small incision, so there is
minimal postoperative discomfort). Compared to marsupialization, the adjunct application
of Hybenx® gel provides additional denaturing action against biofilms and tissue debris
without impacting other surrounding areas. Compared to micromarsupialization, which
does not require any surgical incision, our procedure provides the opportunity to remove
and obtain the dome of the pseudocyst for histological analysis. Moreover, micromarsupi-
alization carries the risk of early spontaneous loss of the suture thread, requiring a new
intervention [24]. Compared to sclerotherapy, the reported side effects of OK-432 include
fever, odynophagia, local inflammation, and swelling [33]. The patient in this case did not
show these side effects and only had slight local discomfort.

Even if the surgical approach is associated with lower recurrence rates, salivary gland
exeresis has been associated with lingual nerve injury, damage to Wharton’s duct leading
to stenosis, obstructive sialadenitis, leakage of saliva, and even hemorrhagic episodes in the
pediatric population [16,22,34]. In young and poorly cooperative patients, surgery should
be performed under general anesthesia, which has additional perioperative risks and a
greater burden of care.

To the best of our knowledge, this is the first study analyzing Hybenx® gel in the
treatment of a sublingual ranula.

The main limitation of this study is that it is a case report. The success rate and related
predictive factors for the efficacy of this technique should be further investigated with
randomized controlled clinical trials, enrolling patients from different age groups.

5. Conclusions

This case report shows the effectiveness, safety, and ease of application of Hybenx®

gel in the conservative management of a sublingual ranula in a child. The advantages of
this technique are shorter surgical time and low postoperative morbidity.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph20032398/s1, File S1: Ethical review approval file.

Author Contributions: Conceptualization, A.F. and C.R.; methodology, A.F.; software, R.D.; vali-
dation, E.S., R.D. and P.G.; formal analysis, E.S. and R.D.; investigation, A.F.; resources, A.F.; data
curation, C.R.; writing—original draft preparation, A.F. and C.R.; writing—review and editing, E.S.,
R.D. and P.G.; visualization, E.S., R.D. and P.G.; supervision, E.S., R.D. and P.G.; project adminis-
tration, A.F. and E.S.; funding acquisition, P.G. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki. Ethical review and approval were obtained from the Institutional Review Board
(n. 0037733/22, Supplementary Materials).

Informed Consent Statement: Informed consent was obtained from the parents of the subject
involved in the study.

Data Availability Statement: All data generated or analyzed during this study are available from
the corresponding author on reasonable request.

Acknowledgments: We would like to acknowledge the contribution of Alessandro Cucchi for his
great support in editing the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/ijerph20032398/s1
https://www.mdpi.com/article/10.3390/ijerph20032398/s1


Int. J. Environ. Res. Public Health 2023, 20, 2398 9 of 10

References
1. Zhao, Y.F.; Jia, Y.; Chen, X.M.; Zhang, W.F. Clinical review of 580 ranulas. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod.

2004, 98, 281–287. [CrossRef] [PubMed]
2. Zhi, K.; Gao, L.; Ren, W. What is new in management of pediatric ranula? Curr. Opin. Otolaryngol. Head Neck Surg. 2014, 22,

525–529. [CrossRef] [PubMed]
3. Chin, S.J.; Zeng, I.S.; Morton, R.P. The epidemiology of plunging ranula in South Auckland. Laryngoscope 2016, 126, 2739–2743.

[CrossRef]
4. Vallogini, G.; Nobili, V.; Rongo, R.; De Rosa, S.; Magliarditi, F.; D’Anto, V.; Galeotti, A. Evaluation of the relationship between

obesity, dental caries and periodontal disease in adolescents. Eur. J. Paediatr. Dent. 2017, 18, 268–272. [CrossRef] [PubMed]
5. Bowers, E.M.R.; Schaitkin, B. Management of Mucoceles, Sialoceles, and Ranulas. Otolaryngol. Clin. North Am. 2021, 54, 543–551.

[CrossRef]
6. Bucci, R.; Montanaro, D.; Rongo, R.; Valletta, R.; Michelotti, A.; D’Anto, V. Effects of maxillary expansion on the upper airways:

Evidence from systematic reviews and meta-analyses. J. Oral Rehabil. 2019, 46, 377–387. [CrossRef]
7. Parekh, D.; Stewart, M.; Joseph, C.; Lawson, H.H. Plunging ranula: A report of three cases and review of the literature. Br. J. Surg.

1987, 74, 307–309. [CrossRef]
8. Sigismund, P.E.; Bozzato, A.; Schumann, M.; Koch, M.; Iro, H.; Zenk, J. Management of ranula: 9 years’ clinical experience in

pediatric and adult patients. J. Oral Maxillofac. Surg. Off. J. Am. Assoc. Oral Maxillofac. Surg. 2013, 71, 538–544. [CrossRef]
9. Bhaskar, S.N.; Bolden, T.E.; Weinmann, J.P. Pathogenesis of mucoceles. J. Dent. Res. 1956, 35, 863–874. [CrossRef]
10. Harrison, J.D. Modern management and pathophysiology of ranula: Literature review. Head Neck 2010, 32, 1310–1320. [CrossRef]
11. Madariaga, A.C.P.; Bucci, R.; Rongo, R.; Simeon, V.; D’Anto, V.; Valletta, R. Impact of Fixed Orthodontic Appliance and Clear

Aligners on the Periodontal Health: A Prospective Clinical Study. Dent. J. 2020, 8, 4. [CrossRef]
12. Mun, S.J.; Choi, H.G.; Kim, H.; Park, J.H.; Jung, Y.H.; Sung, M.W.; Kim, K.H. Ductal variation of the sublingual gland:

A predisposing factor for ranula formation. Head Neck 2014, 36, 540–544. [CrossRef]
13. Davison, M.J.; Morton, R.P.; McIvor, N.P. Plunging ranula: Clinical observations. Head Neck 1998, 20, 63–68. [CrossRef]
14. Sergio Paduano, M.D.; Bucci, R.; Rongo, R.; Silva, R.; Michelotti, A. Prevalence of temporomandibular disorders and oral

parafunctions in adolescents from public schools in Southern Italy. Cranio J. Craniomandib. Pract. 2020, 38, 370–375. [CrossRef]
15. Morita, Y.; Sato, K.; Kawana, M.; Takahasi, S.; Ikarashi, F. Treatment of ranula–excision of the sublingual gland versus marsupial-

ization. Auris Nasus Larynx 2003, 30, 311–314. [CrossRef]
16. Chung, Y.S.; Cho, Y.; Kim, B.H. Comparison of outcomes of treatment for ranula: A proportion meta-analysis. Br. J. Oral Maxillofac.

Surg. 2019, 57, 620–626. [CrossRef]
17. Michelotti, A.; Rongo, R.; Valentino, R.; D’Anto, V.; Bucci, R.; Danzi, G.; Cioffi, I. Evaluation of masticatory muscle activity in

patients with unilateral posterior crossbite before and after rapid maxillary expansion. Eur. J. Orthod. 2019, 41, 46–53. [CrossRef]
18. Laranne, J.; Keski-Nisula, L.; Rautio, R.; Rautiainen, M.; Airaksinen, M. OK-432 (Picibanil) therapy for lymphangiomas in children.

Eur. Arch. Oto-Rhino-Laryngol. Off. J. Eur. Fed. Oto-Rhino-Laryngol. Soc. 2002, 259, 274–278. [CrossRef]
19. Roh, J.L.; Kim, H.S. Primary treatment of pediatric plunging ranula with nonsurgical sclerotherapy using OK-432 (Picibanil). Int.

J. Pediatric Otorhinolaryngol. 2008, 72, 1405–1410. [CrossRef]
20. Patel, M.R.; Deal, A.M.; Shockley, W.W. Oral and plunging ranulas: What is the most effective treatment? Laryngoscope 2009, 119,

1501–1509. [CrossRef]
21. Wendt, M.; Papatziamos, G.; Munck-Wikland, E.; Marklund, L. Sclerotherapy of ranulas with OK-432—a prospective, randomized,

double-blinded placebo-controlled study. Acta Oto-Laryngol. 2021, 141, 531–536. [CrossRef] [PubMed]
22. Hegde, S.; Bubna, K.; Rao, D. Management of Ranula in a Child by Modified Micro-Marsupialization Technique: A Case Report.

J. Clin. Pediatric Dent. 2017, 41, 305–307. [CrossRef] [PubMed]
23. Bansal, S.; Verma, D.K.; Goyal, S.; Rai, M. Comparison of Micromarsupialization and Modified Micromarsupialization for the

Management of Mucocoele of Lower Lip: A Prospective Randomized Clinical Trial. J. Maxillofac. Oral Surg. 2017, 16, 491–496.
[CrossRef] [PubMed]

24. Sandrini, F.A.; Sant’ana-Filho, M.; Rados, P.V. Ranula management: Suggested modifications in the micro-marsupialization
technique. J. Oral Maxillofac. Surg. Off. J. Am. Assoc. Oral Maxillofac. Surg. 2007, 65, 1436–1438. [CrossRef] [PubMed]

25. Porter, S.R.; Al-Johani, K.; Fedele, S.; Moles, D.R. Randomised controlled trial of the efficacy of HybenX in the symptomatic
treatment of recurrent aphthous stomatitis. Oral Dis. 2009, 15, 155–161. [CrossRef]

26. Antonelli, A.; Giovannini, L.; Baccani, I.; Giuliani, V.; Pace, R.; Rossolini, G.M. In Vitro Antimicrobial Activity of the Decontaminant
HybenX((R)) Compared to Chlorhexidine and Sodium Hypochlorite against Common Bacterial and Yeast Pathogens. Antibiotics
2019, 8, 188. [CrossRef]

27. Rohrer, M.D.; Prasad, H.S.; Savord, E.G. A histologic assessment of a HYBENX(R) oral tissue decontaminant in vital pulp therapy
in dogs. J. Biol. Regul. Homeost. Agents 2016, 30, 189–197.

28. Lee, H.M.; Lim, H.W.; Kang, H.J.; Chae, S.W.; Hwang, S.J.; Jung, K.Y.; Woo, J.S. Treatment of ranula in pediatric patients with
intralesional injection of OK-432. Laryngoscope 2006, 116, 966–969. [CrossRef]

29. Roh, J.L. Primary treatment of ranula with intracystic injection of OK-432. Laryngoscope 2006, 116, 169–172. [CrossRef]
30. Fukase, S.; Ohta, N.; Inamura, K.; Aoyagi, M. Treatment of ranula wth intracystic injection of the streptococcal preparation

OK-432. Ann. Otol. Rhinol. Laryngol. 2003, 112, 214–220. [CrossRef]

http://doi.org/10.1016/j.tripleo.2004.01.013
http://www.ncbi.nlm.nih.gov/pubmed/15356464
http://doi.org/10.1097/MOO.0000000000000103
http://www.ncbi.nlm.nih.gov/pubmed/25211709
http://doi.org/10.1002/lary.26088
http://doi.org/10.23804/ejpd.2017.18.04.02
http://www.ncbi.nlm.nih.gov/pubmed/29380611
http://doi.org/10.1016/j.otc.2021.03.002
http://doi.org/10.1111/joor.12766
http://doi.org/10.1002/bjs.1800740426
http://doi.org/10.1016/j.joms.2012.07.042
http://doi.org/10.1177/00220345560350060601
http://doi.org/10.1002/hed.21326
http://doi.org/10.3390/dj8010004
http://doi.org/10.1002/hed.23324
http://doi.org/10.1002/(SICI)1097-0347(199801)20:1&lt;63::AID-HED10&gt;3.0.CO;2-Q
http://doi.org/10.1080/08869634.2018.1556893
http://doi.org/10.1016/S0385-8146(03)00058-0
http://doi.org/10.1016/j.bjoms.2019.06.005
http://doi.org/10.1093/ejo/cjy019
http://doi.org/10.1007/s00405-001-0438-6
http://doi.org/10.1016/j.ijporl.2008.06.003
http://doi.org/10.1002/lary.20291
http://doi.org/10.1080/00016489.2021.1889660
http://www.ncbi.nlm.nih.gov/pubmed/33775200
http://doi.org/10.17796/1053-4628-41.4.305
http://www.ncbi.nlm.nih.gov/pubmed/28650779
http://doi.org/10.1007/s12663-017-1004-0
http://www.ncbi.nlm.nih.gov/pubmed/29038633
http://doi.org/10.1016/j.joms.2006.06.291
http://www.ncbi.nlm.nih.gov/pubmed/17577520
http://doi.org/10.1111/j.1601-0825.2008.01503.x
http://doi.org/10.3390/antibiotics8040188
http://doi.org/10.1097/01.Mlg.0000216809.90196.83
http://doi.org/10.1097/01.mlg.0000191458.23867.88
http://doi.org/10.1177/000348940311200304


Int. J. Environ. Res. Public Health 2023, 20, 2398 10 of 10

31. Kono, M.; Satomi, T.; Abukawa, H.; Hasegawa, O.; Watanabe, M.; Chikazu, D. Evaluation of OK-432 Injection Therapy as Possible
Primary Treatment of Intraoral Ranula. J. Oral Maxillofac. Surg. Off. J. Am. Assoc. Oral Maxillofac. Surg. 2017, 75, 336–342.
[CrossRef]

32. Rebuffini, E.; Zuccarino, L.; Grecchi, E.; Carinci, F.; Merulla, V.E. Picibanil (OK-432) in the treatment of head and neck lymphan-
giomas in children. Dent. Res. J. 2012, 9, S192–S196. [CrossRef]

33. Kim, M.G.; Kim, S.G.; Lee, J.H.; Eun, Y.G.; Yeo, S.G. The therapeutic effect of OK-432 (picibanil) sclerotherapy for benign neck
cysts. Laryngoscope 2008, 118, 2177–2181. [CrossRef]

34. Choi, M.G. Case report of the management of the ranula. J. Korean Assoc. Oral Maxillofac. Surg. 2019, 45, 357–363. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.joms.2016.08.013
http://doi.org/10.4103/1735-3327.109752
http://doi.org/10.1097/MLG.0b013e3181864acf
http://doi.org/10.5125/jkaoms.2019.45.6.357

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

