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Background and Objectives For plunging ranula, excision of the sublingual gland has
been the major treatment option, with sclerotherapy being widely used as minimal invasive
treatment. We compared the outcomes of these two methods as an initial treatment for ranula
and investigated the outcomes of salvage procedure in recurred patients.
Subjects and Method Patients were classified into the excision group (n=35) and the sclero-
therapy group (n=39) according to the type of their initial treatment. The outcomes of the ini-
tial and salvage treatment were determined as recurrence or non-recurrence at 3 months after
treatment, and statistically compared between the excision and the sclerotherapy groups.
Results Recurrence in the sclerothearpy group (n=20, 51.3%) showed a significantly higher
rate (»<0.001) than in the excision group (n=3, 8.6%). Recurring patients who received treat-
ment different from the initial treatment (n=7) were cured, while those who had same proce-
dure as the initial treatment (n=11) showed recurrence of 72.7% (n=8). There was no proce-
dure related complication among the patients.
Conclusion Sublingual gland excision was more effective than ethanol sclerotherapy for the
treatment of plunging ranula. In addition, sublingual gland excision was effective even after
the failure of ethanol sclerotherapy.
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Introduction

The ranula is a retention cyst made of extravasated saliva
from a damaged salivary duct or gland."” Ranula could be
presented as intraoral or submandibular mass. An intraoral
ranula is confined to the floor of the mouth and a plunging
ranula is herniated cyst located below the mylohyoid muscle
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Attribution Non-Commercial License (https:/creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
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and present as a lump in the upper part of the neck.”

Various treatment methods have been practiced based on
different concepts of pathogenesis. Simple excision of ranula,
cyst extirpation, excision of the sublingual gland, and sclero-
therapy of ranula sac have been popular procedures for treat-
ment of ranula.*” Pathological studies reported that most
ranulas are pseudocysts without epithelial lining arisen from
sublingual gland.*” Therefore, simple excision and extirpation
of ranula have been avoided which targeted only ranula sac,
not sublingual gland. Excision of the sublingual gland is re-

Copyright © 2022 Korean Society of Otorhinolaryngology-Head and Neck Surgery 101


https://orcid.org/0000-0003-1941-6391
https://orcid.org/0000-0003-0231-9130
https://orcid.org/0000-0002-9331-0723
https://orcid.org/0000-0002-0962-0594
http://crossmark.crossref.org/dialog/?doi=10.3342/kjorl-hns.2021.00073&domain=pdf&date_stamp=2022-02-21

Korean J Otorhinolaryngol-Head Neck Surg 1 2022;65(2):101-6

cently considered to be a reasonable treatment.”” However,
excision of sublingual gland demonstrated several disadvan-
tages such as insufficient removal of sublingual gland, neces-
sity of general anesthesia and the risk of damage to the adja-
cent structures including the submandibular gland duct and
lingual nerve.” Therefore, nonsurgical therapies with less as-
sociated morbidity have been required for the treatment of ran-
ula. Sclerosing agents including OK-432 (picibanil), bleomy-
cin, and ethanol have been introduced to be highly effective
and minimal invasive in the treatment of ranula.”'*'"> They
evoke inflammatory reaction and increased endothelial per-
meability that lead to shrinkage of the cystic space.

There has been no consensus about the definitive manage-
ment of plunging ranula because of a lot of variation between
previous studies. Previous studies enrolled the subjects with
heterogenous types of ranula and they did not focus on plung-
ing ranula or intraoral ranula which could affect to treatment
methods and outcomes.”™"” Furthermore, they had practiced
inconsistent procedures such as sublingual gland excision,
ranula excision or extirpation. In addition, they did not report
about clinical course and salvage treatment after failure of
initial treatment. Therefore, the aim of study was to evaluate

the treatment outcomes of sublingual gland excision and eth-
anol sclerotherapy for plunging ranula and investigated the
salvage treatment and outcomes of recurred ranula after ini-

tial treatment.

Subjects and Methods

Patients

This study was approved by Institutional Review Board
(2020-09-016) of authors’ hospital. Total 223 patients had vis-
ited our clinic for the management of sublingual gland ranula
from 2002 to 2019. Patients who had intraoral ranula (n=119),
repeated aspiration of ranula (n=17), and observation without
treatment (n=13) were excluded (Fig. 1). Finally, 74 patients
were analyzed who received excision of sublingual gland (ex-
cision group, n=35) and sclerotherapy of ranula (sclerothera-
py group, n=39). All patients had been observed more than 3
months after initial procedure and we performed additional
procedures for patients who revealed recurrent plunging ran-
ula. Recurrent patients were also observed until 3 months af-
ter salvage surgery and treatment outcomes were investigated
at the last follow-up.

Total patients with sublingual gland ranula (n=223)

Excluded

Intraoral ranula: 119
Repeated aspiration: 17
Observation without tfreatment: 13

A4

‘ Plunging ranula treated with sublingual gland excision or ranula sclerotherapy (n=74) ‘

!

!

‘ Excision of sublingual gland (n=35)

Sclerotherapy (n=39) ‘

! ! '

|
!

* Sclerotherapy: 1

- No recur -7 recur

Recur No recur Recur No recur
(n=3) (n=32) (n=20) (n=19)
* Excision: 2 * Excision: 2
- 1 recur: cured after sclerotherapy - No recur

 Sclerotherapy: 9

: 5 patients cured after excision (n=4) and sclerotherapy (n=1)
: 2 patients had regular follow-up without further tfreatment
* Observation: 9

Fig. 1. The patient with sublingual gland ranula (n=223) and enrollment and clinical courses of patients with plunging ranula treated with
excision of sublingual gland (n=35) and ethanol sclerotherapy (n=39).
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Preoperative evaluation and outcome measurement

The patients received endoscopic assessment, contrast en-
hanced CT and ultrasound guided aspiration of ranula sac for
identification of saliva content. After the preoperative evalua-
tion, we counselled the patients about treatment methods, and
then patients chose the excision of sublingual gland or ethanol
sclerotherapy. We explained advantages and disadvantages of
two treatment methods based on previous studies and our ex-
periences. In general, patients who wanted to have lower re-
currence rate choose the excision of sublingual gland and
patients who were reluctant to have surgery under general
anesthesia choose the sclerotherapy. The patients had visited
every month until 3 months after procedure. Patients had been
examined by history taking and physical examination at each
visit. If recurrence of plunging ranula was suspected by phys-
ical examination and subjective symptoms, we performed ul-
trasonography or CT. Treatment outcomes were determined
as recurrence or non-recurrence at 3 months after procedure.

Sublingual gland excision

Excision of sublingual gland was performed under general
anesthesia. Mouth floor incision was made along the shadow
of sublingual gland and sublingual gland was totally removed
while preserve lingual nerve and Wharton’s duct. After the
excision of sublingual gland, we extirpated ranula sac with
metal suction tip intraorally.

Ethanol sclerotherapy

Sclerotherapy was performed under local anesthesia by
subcutaneous infiltration of 2% lidocaine, and we confirmed
accurate needle location in the ranula sac during whole pro-
cedure by ultrasound guidance. A 18-gauge angiocatheter was
connected with three-way stop cock and ranula sac was as-
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pirated using 20 cc syringe. The syringe containing aspirated
saliva was discarded, leaving the angiocatheter left in the ran-
ula sac. Other syringe containing 2% lidocaine was connect-
ed to the three-way stop cock and we injected 2% lidocaine
of 3 mL into the sac and waited 10 minutes before ethanol
injection to reduce the pain and burning sensation. Lidocaine
was aspirated and 98% ethanol of 3 mL was injected. The
needle was removed and we educated the patients to press

directly over injection site for 5 minutes.

Statistical analysis

Baseline characteristics including age, sex and treatment
outcome were compared between the excision group and sclero-
therapy group. The Mann-Whitney test was used to compare
continuous variables, and categorical variables were analyzed
with Fisher’s exact test. p-value<0.05 was considered as sta-
tistically significant. Statistical analyses were performed using
SPSS for Windows ver. 20.0 (IBM Corp., Armonk, NY, USA).

Results

Baseline characteristics of the enrolled patients

Mean age was 28.8%13.1 years in the excision group and
28.3+11.3 years in the sclerotherapy group, and it did not show
statistical difference (p=0.737). The excision group consisted
of 26 males and 9 females and the sclerotherapy group con-
sisted of 25 males and 14 females. Distribution of sex was not
significantly different (p=0.452) between the two groups (Ta-
ble 1). In the sclerotherapy group, there was no complications
like skin necrosis or infection, and pain was tolerable with
oral acetaminophen in all patients.

Table 1. Baseline characteristics and treatment outcomes of the sublingual gland excision group and the ranula sclerotherapy group

(n=74)

Clinical factors Excision (n=35) Sclerotherapy (n=39) p value
Age (years) 28.8+13.1 28.3£11.3 0.737
Sex (M:F) 26:9 (74.3:25.7) 25:14 (64.1:35.9) 0.452
Recurrence 3(8.6) 20 (51.3) <0.001

2nd procedure after recurrence
Excision:sclerotherapy:observation

Recurrence 1(33.3)
Last procedure after recurrence

Excision:sclerotherapy:observation 0:1:0(100.0)

Recurrence 00

2:1:0 (66.7:33.3:0)

2:9:9 (10.0:45.0:45.0)
7 (35.0)

4:1:2(57.1:14.3:28.6)
0(0)

Data are presented as the mean+SD or n (%)
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Comparison of outcomes between the excision
group and sclerotherapy group as an initial
treatment

In excision group, 3 (8.6%) of 35 patients had recurrence
and 20 (51.3%) of 39 patients had recurrence in sclerotherapy
group. Recurrence rate was significantly higher in sclerother-

apy group (p<0.001).

Treatment after recurrence of initial treatment

When recurrence of ranula, we decided salvage procedure
based on patients’ counselling. Among 3 recurred patients of
the excision group, 2 patients had re-excision of remnant sub-
lingual gland and 1 patient had sclerotherapy. After salvage
treatment, 2 patients (1 excision and 1 sclerotherapy) were
cured, and 1 patient who had re-excision was recurred and he
was cured after sclerotherapy (Table 1).

Among 20 recurred patients of the sclerotherapy group,
2 (10.0%) had sublingual gland excision, 9 (45.0%) had re-
sclerotherapy, and 9 (45.0%) had observation without treatment.

After salvage treatment, patients with sublingual gland ex-
cision (n=2) had no recurrence, but 7 of 9 (77.7%) patients who
had re-sclerotherapy showed recurrent ranula again. Among
those recurred patients (n=7), 4 patients were cured by excision
of sublingual gland, 1 patient were cured by re-sclerotherapy
(n=1), and 2 patients had regular observation without further
treatment. There was no treatment related complication with
initial and salvage treatment.

Notably, in the recurred cases, patients who had a different
procedure than initial surgery (n=7) showed no recurrence.
Especially in the sclerotherapy group, excision of sublingual
gland was effective even in the patients who had recurrence
after multiple sclerotherapy.

Otherwise, patients who underwent same procedure as the
first procedure (n=11) recurred in 8 patients (72.7%).

Discussion

We investigated the outcomes of excision of sublingual gland
and ethanol sclerotherapy for plunging ranula as an initial and
salvage treatment. Sublingual gland excision (recurrence rate
of 8.6%) was identified as more effective treatment than sclero-
therapy (recurrence rate of 51.3%), and two treatment methods
might have complementary effect in recurred cases in our study.

Plunging ranula has unique clinical presentations in com-
parison with other types of ranula, which may appear as a sub-
mandibular mass without visible intraoral involvement.” In
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addition, plunging ranula and intraoral ranula showed differ-
ent clinical courses and they required different approach for
diagnosis and treatment.**"*"> However, many previous stud-
ies did not classify the subtype of ranula."””""” Therefore, it
has been necessary to perform a large-scaled study confined
to plunging ranula, and we focused on patients with plunging
ranula to have homogeneous enrollment of subjects and ob-
tain reliable results.

In addition, many previous studies have performed quite
variable treatment methods including needle aspiration, sur-
gical excision of the cyst, sublingual gland excision, marsupi-
alization, and sclerotherapy.4’5’]8’]9) Parekh, et al.” reported the
outcomes of 139 plunging ranula that 70% of incision and
drainage, 53% of marsupialization, 85% of excision of the cyst,
3.8% of cyst and sublingual gland excision together, and 0%
of intraoral excision of the sublingual gland with drainage of
cyst showed recurrence. Sigismund, et al.*” reported that 13.6%
of marsupialization, 3.6% of complete sublingual gland exci-
sion, and 36.4% of ranula excision alone were recurred after
treatment. Crysdale, et al.”” demonstrated that the incidence
of recurrence was 100% after incision and drainage of ranu-
la, 61% after simple marsupialization, and 0% after sublin-
gual gland excision. Yang and Hong” demonstrated success-
ful treatment in all 23 patients by the sublingual gland with
evacuation of cyst.

As mentioned above, different types of surgery demonstrat-
ed quite variable treatment outcomes and sublingual gland
excision has been accepted as the most effective treatment
method.*” In the excision group (n=35), we have consistently
performed sublingual gland excision with ranula extirpation
which showed recurrence rate of 9.6% as an initial treatment.
Our study demonstrated relatively high recurrence rate in the
excision group in comparison with previous studies. It caused
by insufficient infection control before treatment and remained
sublingual gland at posterior and deep mouth floor area.

Surgical excision of sublingual gland was the first choice
of treatment, but many patients were reluctant to the invasive
procedure under general anesthesia. Furthermore, insufficient
surgery, recurrence, and the risk of damage to the adjacent
structures including the submandibular gland duct and lin-
gual nerve have been reported when performing sublingual
gland excision.” Therefore, nonsurgical therapies with less as-
sociated morbidity have been also required for the treatment of
ranula. OK-432 (picibanil), a sclerosing agent, has been widely
used in previous studies which is highly effective and to have
minimal side effects for the treatment of cystic lymphangioma



and plunging ranula.>'**” The mechanism of sclerotic agent
is that it immediately evokes the infiltration of the inflamma-
tory cells into the cystic spaces and extensive production of
cytokines, including interleukin-6 and tumor-necrotic factor.*”

Fukase, et al.>

reports 100% resolution of 11 cases of plung-
ing ranula after multiple injections, but the success rate after
the first injection was only 45.5%. Rho, et al."” found the suc-
cess rate for treating plunging ranulas in their series was only
33.3% after one injection of OK-432. To the best of our knowl-
edge, previous studies about sclerotherapy with OK-432 for
plunging ranula were usually case series and not comparative
study with other treatment methods and they did not describe
the clinical course after failure of initial treatment. In addi-
tion, OK-432 has been hard to access in the South Korea and
other countries including United States. In South Korea, phy-
sician should request drug before several weeks ago to Korea
Orphan & Essential Drug Center.

Therefore, there has been several trials of ethanol injection

for ranula,”*®

and we have also practiced ethanol sclerother-
apy in this study and compared the outcomes between surgery
and sclerotherapy. Previous retrospective study of 20 patients
who had ethanol injection demonstrated that 9 patients (45%)
demonstrated complete disappearance of the ranula and 11
(55%) showed partial response which was comparable to OK-
432 sclerotherapy.” In our study, we performed the ethanol in-
jection in the sclerotherapy group (n=39), and they have a re-
currence rate of 51.3% as an initial treatment.

After initial treatment, 23 (31.1%) patients were recurred
in the excision (n=3) and the sclerotherapy group (n=20). In-
terestingly, patients who recurred after initial treatment were
all cured by salvage treatment different from initial treatment
(n=7). Otherwise, patients who underwent same procedure
with initial procedure (n=11) recurred in 8 patients (72.7%).
Two treatment methods used in this study are based on dif-
ferent mechanism that the excision of sublingual gland is re-
moval of the causative salivary gland and sclerotherapy tar-
gets leaked cyst with adjacent salivary gland. We assume that
these two different treatment methods have complementary
effect to each other in recurred patients. We found this com-
plementary effect in 6 cases in the sclerotherapy group and
only 1 case in the excision group. Therefore, we are careful
to conclude because of the small number of recurred patients
especially in the excision group, but two surgeries may have
complementary effects to each other. After the failure of sclero-
therapy, the excision of sublingual gland should be consid-
ered as a salvage treatment.

Treatment of Plunging Ranula I Kim HJ, et al.

This study presented the comparison between the excision
of sublingual gland and the sclerotherapy for the patients with
plunging ranula and management of recurrence. We have lim-
itations that it is difficult to perform the statistical analysis of
management of recurrence because of small number of recurred
cases especially in the excision group. In addition, this study
was retrospective with non-randomized patient enrollment
which could cause selection bias.

In conclusion, excision of sublingual gland is more effective
treatment for plunging ranula than ethanol sclerotherapy as
an initial treatment. In recurred cases after ethanol sclerother-
apy, sublingual gland excision was also effective. We might
consider the salvage treatment method other than the initial

treatment to manage the recurred cases.
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