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Surgical excision has traditionally been the treatment of choice for benign non-thyroid cystic
neck masses, including lymphatic malformation, ranula, branchial cleft cyst, thyroglossal duct
cyst, and parathyroid cyst. However, there is a tendency toward recurrence after surgery, and
surgery may be accompanied by complications, including nerve injuries, vascular injuries, and
scar formation. Ultrasound-guided sclerotherapy using various agents has been challenged and
successfully applied as an alternative treatment for benign non-thyroid cystic neck masses. This
report reviews the available sclerosing agents and describes the applications of sclerotherapy to
the treatment of benign cystic masses in the neck.

Keywords: Neck; Cysts; Ultrasonography; Sclerotherapy; Picibanil

Introduction

For the benign non-thyroid cystic neck masses, including lymphatic malformation, ranula, branchial
cleft cyst, thyroglossal duct cyst, parathyroid cyst, and lymphocele, surgery is the first line of treatment.
However, complete surgical removal may be difficult, resulting in a tendency toward recurrence, and
the potential complications of surgery include muscle weakness, nerve damage, vessel damage,
infection, and poor cosmetic outcomes such as scarring and stitch granuloma [1,2]. Although
ultrasound-quided sclerotherapy for a benign thyroid cyst has been well established, ultrasound-
guided sclerotherapy for various non-thyroid cysts has been challenging but has become an accepted
alternative treatment, and several authors have advocated sclerotherapy following surgery [2-5]. OK-
432 (picibanil) and ethanol are the most commonly used sclerosants among the variety of sclerosing
agents that are currently available. This article reviews the most common uses of these agents and
the indications and outcomes of sclerotherapy for benign cystic diseases of the neck.

Sclerosing Agents

OK-432 and ethanol are the most widely used sclerosing agents, although numerous sclerosing
agents have been used. When necessary, surgical excision after OK-432 treatment has not been
considered more difficult.
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0K-432 (Picibanil)

OK-432 (Chugai Pharmaceutical, Tokyo, Japan) is a lyophilized
mixture of a low-virulence strain (Su) of group-A Streptococcus
pyogenes incubated with benzylpenicillin [1,3,6]. The agent was
initially used for chemotherapy in patients with lung cancer or
stomach cancer and to reduce malignant pleural effusions or
ascites [6]. Since Ogita et al. [7] first reported the treatment of a
lymphangioma via an intralesional injection of OK-432 in 1986,
OK-432 sclerotherapy has been reported mainly for lymphatic
malformations.

OK-432 sclerotherapy is usually performed using one vial (1
Klinische Einheit; KE) of OK-432 mixed in 10 mL of normal saline,
resulting in a 0.01-mg/mL dilution of 0K-432 in a physiological
solution [3,6]. If the volume of fluid aspirated from the cyst is <20
mL, an equal quantity of the diluted OK-432 can be injected directly
into the cyst cavity, and irrespective of the amount of fluid aspirated
from the cyst, 20 mL is the maximum recommended volume of OK-
432. In the case of loculations, the total amount of diluted OK-432
can be divided for injection into each cavity [3].

Although the mechanism of action of OK-432 sclerotherapy is
not clearly understood, it is known that the collapse and adhesion
of the cystic wall occur after the absorption of the injected OK-
432 solution. OK-432 causes inflammation of the cyst wall and
stimulates the immunocyte secretion of a variety of cytokines,
including interleukin-6, tumor-necrosis factor, and interferon
gamma, which increases the permeability of the endothelium and
induces the apoptosis of the lymphatic endothelium, facilitating the
excretion of the lesion into the lymphatic vessels and resulting in a
contraction of the cyst. The agent also promotes cyst contraction by
activating natural killer cells and recruiting T-lymphocytes [1,3,8].

The skin test for penicillin G allergy should be performed before
OK-432 sclerotherapy [8]. 0K-432 sclerotherapy may initially be
associated with minor inflammatory responses such as swelling,
erythema, pain, and mild fever for up to 5 days in many cases,
and it is rarely associated with major side effects such as dyspnea
and cellulitis [6]. Kim et al. [1] have reported that 36 of 75
patients experienced minor adverse effects including fever (n=14),
odynophagia (n=12), local pain (n=19), and/or swelling (n=10)
after the treatment of benign neck cysts with OK-432 sclerotherapy.
The therapeutic response of 0K-432 usually occurs about 6 weeks
or more after treatment [6].

Ethanol

Ethanol is a less expensive and more potent sclerosing agent
than 0K-432. Its mechanisms of action include rapid dehydration
of the cyst wall, protein denaturation that results in clumping of
blood cells, and vessel wall necrosis that results in thrombosis and
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occlusion [9,10]. The potential side effects of ethanol sclerotherapy
are known to be relatively more severe than those associated with
OK-432. Serious complications have included nerve injury, skin
necrosis, hemoglobinuria, and severe hypotension. There have
been a few case reports of cardiopulmonary collapse, pulmonary
hypertension, and death after alcohol embolization, which suggests
that acute injection of ethanol may cause serious side effects on the
pulmonary circulation [9,10].

Therefore, special care must be taken to avoid leakage during
the injection of ethanol. Mason et al. [9] reported the safe dose of
ethanol to be 1.0 mL/kg (body weight) to prevent complications,
including respiratory depression, cardiac arrhythmias, seizures,
rhabdomyolysis, and hypoglycemia. Further research aimed at
enhancing the safety and efficacy of ethanol sclerotherapy is
warranted [8,9,11].

Other Sclerosing Agents

Bleomycin is an antineoplastic agent that inhibits DNA synthesis
and has sclerosing effects on lymphatic malformations. However,
the use of bleomycin as a sclerosing agent is problematic because
it can cause pulmonary fibrosis [6,12]. The tetracycline derivative
doxycycline is also an effective sclerosant. However, doxycycline
can cause severe discomfort or pain that typically lasts for 1 to
3 hours after injection [6]. Many other agents, including boiling
water, quinine, urethane, iodine tincture, nitromin, hypertonic saline,
salicylates, cyclophosphamide, sodium morrhuate, sodium tetradecyl
sulfate, fibrin glue, Ethibloc, and 50% dextrose have been used or
tried for sclerotherapy [6,8]. Fibrin glue is expensive, and Ethibloc
may cause an allergic reaction [8].

Indications for Sclerotherapy

With respect to efficacy, sclerotherapy has been found to have better
results in the case of unilocular cysts than in the case of multilocular
cysts and has proven more effective for lymphatic malformation
than for ranula, branchial cleft cyst, or thyroglossal duct cyst [1,13].

Lymphatic Malformation

Lymphatic malformation is a congenital malformation of the
lymphatic system that consists of cysts of various sizes. It is also
called a lymphangioma or a cystic hygroma [6]. The management
of lymphatic malformation is challenging. Although surgery is the
mainstay of treatment, complete surgical excision may be difficult
and is accompanied by the risk of potentially serious complications.
Sclerotherapy with various sclerosants has been reported with good
results [6,7] (Fig. 1). However, among the macrocystic (loculation
volume >2 cm?), microcystic (loculation volume <2 cm’), and mixed
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Fig. 1. A 54-year-old man with a macrocystic lymphatic malformation treated with ethanol.
A. Ultrasonography reveals a large cystic mass in the right supraclavicular area. B. After treatment with ethanol, the cystic mass decreased

markedly, resulting in a small echogenic lesion (arrows).

types, the microcystic and mixed types showed a lower response
rate for sclerotherapy than the macrocystic type [7,12,14]. For these
types, surgery should be considered rather than sclerotherapy [15].
0K-432 has been the most widely reported sclerosing agent in these
cases [12,16] and has been reported to be effective in up to 96% of
patients undergoing sclerotherapy for lymphatic malformation in the
neck space, with a long-term response rate of 76.3% [6]. Because
the therapeutic response to OK-432 usually takes about 6 weeks or
more, and because the number of injections does not correlate with
the success rate and surgical excision is not considered to be more
difficult after OK-432 sclerotherapy, the exact timing of conversion
from sclerotherapy to surgical excision should be chosen carefully [6].

Impellizzeri et al. [8] reported a group of 8 patients who underwent
computed tomography (CT)-guided ethanol sclerotherapy for
lymphatic malformation. The cysts showed complete disappearance
after 1 injection in 7 patients, and there were satisfactory results
after 2 injections in 1 patient. There were no significant complications
associated with the injection of 98% sterile ethanol in an amount
equivalent to 50% of the aspirate fluid volume [8].

Puig et al. [17] applied a double-needle procedure to reduce the
risk of intralesional pressure elevation and alcohol extravasation in
the surrounding tissues in the fluoroscopy-guided sclerotherapy.

Results of sclerotherapy using doxycycline, bleomycin, and
Ethibloc for lymphatic malformation have also been published [12],
and in a meta-analysis by Adams et al. [18] comparing surgery
with sclerotherapy, complications were reported more frequently
with surgery, but which treatment is more effective was not clearly
established.
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Ranula

A ranula is a pseudocyst or mucocele caused by the leakage of
mucus from the sublingual or minor salivary gland. The wall is
formed by granulation tissue, connective tissue, or fibrous tissue,
and is without epithelium [19,20].

Surgical excision of a ranula along with the sublingual gland has
traditionally been the first choice of therapy. However, incomplete
excision resulting in eventual recurrence occurs frequently because
the ranula is easily ruptured during surgery owing to its thin and
friable wall. In addition, there is risk of injury of surrounding vital
structures, including the lingual nerve and the submandibular duct
[19,20].

Ranulas are classified into intraoral and plunging types. An
intraoral ranula is confined to the floor of the mouth and is a slowly
enlarging painless fluctuant swelling. In contrast, a plunging-
type ranula is a pseudocyst formed by mucus extravasation arising
from the sublingual gland located below the mylohyoid muscle;
it presents as a swelling in the upper part of the neck. According
to Jain et al. [21], all 30 cases of plunging ranula showed either
solid echogenic material, fluid material, or both, which suggested
the herniation through the defect of mylohyoid muscle from the
sublingual space to the submandibular space in their study (Fig. 2).

Because intraoral ranulas have the tendency to rupture after
sclerotherapy, the overall outcome of sclerotherapy for a plunging-
type ranula is better than that for an intraoral ranula [19]. Rho
[19] has reported effective treatment of plunging-type ranulas by
injection of a volume of 1 KE OK-432 in 10 mL of normal saline
solution equivalent to the amount of aspirated cyst fluid (Fig. 2).
Complete sclerotherapy encompassing the entire plunging tract
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Fig. 3. A 52-year-old woman with a left tonsillar cancer. Computed
tomography reveals a cystic mass with septation (arrowheads) in
left level 1.
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Fig. 2. A 17-year-old girl with a plunging-type ranula treated with
OK-432.

A. Computed tomography reveals a lobulated cystic mass in the
left submandibular space (arrows). B. Ultrasonography reveals an
insinuating septated mass (arrows) that herniates from the sublingual
space into the left submandibular space through the mylohyoid
muscle (black arrowheads). The herniating tract (white arrowheads)
between the sublingual space and the submandibular space is seen
as an echogenic tubular structure. C. After three treatments with
0K-432, the lesion disappeared completely.

of the plunging-type ranula seems to be important for effective
treatment.

Branchial Cleft Cyst

Although surgery is also a standard treatment for a branchial cleft
cyst, Kim et al. [22] have highlighted the potential for the success of
the OK-432 treatment by presenting results for 14 of 23 cases of a
unilocular branchial cleft cyst that showed complete disappearance
after injection of OK-432. Furthermore, in a study by Roh et al. [23],
7 of 12 patients had a complete response to OK-432 injections after
1-3 treatments performed as those described above (i.e., 1 KE OK-
432 in 10 mL of normal saline at a volume equivalent to the amount
of aspirated cyst fluid). Fukumoto has also reported successful
results of ethanol sclerotherapy for the treatment of a branchial cleft
cyst [24]. It is important to perform CT to exclude the possibility of
branchiogenic carcinoma or other head and neck malignancy before
sclerotherapy for branchial cleft cyst. According to Goyal et al. [25],
a branchial cleft cyst is frequently large in size and has homogenous
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features; further, malignant cystic adenopathy showed a frequently
extracapsular spread and septation (Fig. 3).

Thyroglossal Duct Cyst
Simple excision methods for thyroglossal duct cysts are associated
with high recurrence rates of up to 40%-65%. This recurrence
rate can be reduced to 2.6%-5% by the Sistrunk procedure. The
extended Sistrunk operation, in which the central core of the soft
tissue at the anterior neck compartment, from the thyroid gland to
the tongue base in addition to the hyoid bone and the fibrous tract,
is dissected and removed, has been advocated to prevent recurrence
[26,27]. The drawbacks of this surgical procedure include the use
of general anesthesia, the extent of scarring, and the associated
surgical morbidity [26,27].

Up to one-third of the patients present with a concurrent or
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previous history of infection in the cyst [28]. The presence of
inflammation at the time of surgery is an important risk factor for
relapse, and the initial treatment should be the administration of
antibiotics in the sclerotherapy as well as in the surgery [29]. As a
possible alternative, Kim et al. [1] have reported complete regression
of a thyroglossal duct cyst after sclerotherapy with 1 KE OK-432 in
10 mL of normal saline at a volume equivalent to the cyst aspirate
in 5 of 11 patients, and although its use is still rare, there have been
a few reports of successful ethanol sclerotherapy for these cysts.
Further, as described by Kim et al. [27], in one series of 11 patients,
there was significant improvement of symptom grade and cosmetic
grade along with a mean volume reduction of 81.3% in thyroglossal
duct cysts after ethanol sclerotherapy. In these cases, the treatment
consisted of injection of a volume of ethanol equivalent to 50%-
80% of the aspirate volume, which followed aspiration of as much

Fig. 4. A 30-year-old woman with a thyroglossal duct cyst.

A. Computed tomography reveals a cystic mass (arrow) at the
anterior and inferior aspects of the hyoid bone. B. Ultrasonography
reveals a cystic mass. C. After the treatment with ethanol, the lesion
decreased in size.
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Fig. 5. A 63-year-old woman with a parathyroid cyst.

Ji-hoon Kim

Transverse (A) and sagittal (B) ultrasonography reveals a lobulated pure cystic mass (arrows) in the inferior aspect of the left thyroid gland.

After treatment with ethanol, the lesion disappeared completely.

fluid as possible [24,26,27] (Fig. 4). In some cases, the authors
used a suction pump to facilitate the aspiration of the cyst, because
thyroglossal duct cysts often contain a very sticky fluid [27]. They
performed needle puncture at the most nondependent portion of the
lesion to minimize ethanol leakage [27]. It has been acknowledged
that the efficacy of ethanol sclerotherapy for a thyroglossal duct
cyst still needs to be validated on a larger scale [27], and as with a
branchial cleft cyst, sclerotherapy in the case of a thyroglossal duct
cyst must be carefully preformed only after the exclusion of the
accompanying thyroid cancer. According to Branstetter et al. [30], CT
features suggestive of thyroid duct carcinoma include mural nodules
and calcification.

Parathyroid Cyst

Parathyroid cysts are classified into functional and nonfunctional
cysts. Most functional cysts originate from a cystic change
of parathyroid adenoma and therefore, exhibit a solid cystic
appearance on ultrasonography. Most nonfunctional cysts appear
as pure cystic structures on ultrasonography and yield a clear,
colorless fluid aspirate [31]. In some cases, differentiation of a
parathyroid cyst from a thyroid cyst is difficult and can be achieved
by the measurement of the parathyroid hormone in the cystic
fluid [31,32]. Sung et al. [31] have successfully treated 4 patients
with a nonfunctioning parathyroid cyst by simple aspiration, and
in 8 patients who had recurrence of a nonfunctioning parathyroid
cyst after simple aspiration, the authors successfully treated the
recurrent cysts by injection of an ethanol volume that was <50% of
the aspirate volume (Fig. 5). In this series, there were no significant
complications reported in any of the 12 cases described [31].
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Special care must be taken to avoid ethanol leakage during
sclerotherapy for these lesions, because most of them are located
near the recurrent laryngeal nerve or the tracheoesophageal groove.
To minimize leakage of ethanol outside the parathyroid cyst, Sung et
al. [31] inserted the needle via the normal thyroid tissue.

Lymphocele

A lymphocele is a benign cyst, usually unilocular, that may occur
spontaneously or after trauma or surgery [33]. Although resection
of a lymphocele accompanied by ligation of the involved lymphatic
duct is the standard surgical method, there have been a few reports
of sclerotherapy using OK-432 or talc as a treatment of these cysts
[33-35].

Conclusion

Sclerotherapy is currently recommended as a less invasive method
before surgery for the treatment of a variety of benign non-thyroid
cystic masses of the neck. Among the available sclerosants, OK-
432 has been well-established as a safe and effective agent that
has proven useful for the ablation of several different types of cystic
masses of the neck. However, OK-432 may be difficult to obtain in a
routine clinical setting. In addition, the recurrence rate of cysts and
the occurrence of inflammatory reactions after sclerotherapy using
0K-432 are not negligible. Therefore, although its side effects are
reported to be slightly greater than those of OK-432, ethanol, which
is a more potent and more easily accessible sclerosing agent, has
been currently used in many hospitals in Korea. Nonetheless, further
investigation of the techniques for the safer use of ethanol should
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be pursued, and when the other sclerosing agents are used, the
individual characteristics and complications associated with each
should be reviewed before sclerotherapy.
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