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BACKGROUND AND PURPOSE: Although first-choice therapy for the ranula is surgery, this choice
presents technical difficulties and frequent recurrences because of insufficient surgery. We evaluated
the efficacy of OK-432 sclerosis of the plunging ranula as a substitute for surgery.

METHODS: Twenty-one patients with plunging ranula were treated with intralesional injection of
OK-432. The liquid content of the ranula was aspirated as much as possible, after which OK-432
solution was injected in the same volumes as that drawn out. Patients were followed on sonography
or CT.

RESULTS: Seven (33.3%) patients with plunging ranulas showed total shrinkage and resolution, and
4 (19%) patients showed near-total shrinkage (more than 90% of the volume). Four (19%) patients
revealed marked shrinkage (more than 70% of the volume), and 3 (14.3%) patients showed partial
shrinkage (less than 70% of the volume). Three (14.3%) patients showed recurrence after total
shrinkage 1 month after injection. The overall recurrence rate after each injection was 47% (16 of 34
injections in 21 patients), but the recurrence rate after the last sclerotherapy was only 14%. There
were no serious side effects except for fever lasting 2–3 days (12 patients) and swelling (10 patients)
for 3–5 days. Mild odynophagia for 1–2 days was also noted in 7 patients, and there was 1 severe case
of odynophagia.

CONCLUSION: OK-432 sclerotherapy of plunging ranula is a safe and potentially curative procedure that
may be used as a primary treatment for plunging ranula before considering surgery.

Plunging or cervical ranula is a mucous extravasation
pseudocyst arising from the sublingual gland herniating

through the mylohyoid muscle. Surgical management of ran-
ula is the first-choice therapy. According to Parekh et al,1 who
reviewed 139 procedures in 89 cases of plunging ranula, a re-
currence rate of 70% was observed after incision and drainage,
53% after marsupialization, 85% after excision of the lesion in
the neck, 3.8% after cervical excision of the lesion combined
with excision of the sublingual gland, and 0% after intraoral
excision of the sublingual gland and drainage of the cyst. The
treatment of choice is removal of the sublingual gland com-
bined with excision of the ranula, especially in cases of large
oral and plunging ranula.1-5 Many surgeons still prefer to ini-
tially treat ranula by marsupialization, perhaps because of po-
tential surgical injury to the lingual nerve and submandibular
salivary duct when removing the sublingual gland. Recurrence
with this procedure, even when the ranula cavity is packed
with strip gauze or a Penrose drain, is high.3

OK-432 (picibanil) is a lyophilized mixture of a low viru-
lence strain (Su) of Streptococcus pyogenes incubated with ben-
zylpenicillin. It has been used extensively in Japan as immu-
notherapy for malignant tumors, but it is currently licensed in
only a few countries outside of Japan. Sclerotherapy of lymph-
angioma with OK-432 was first reported to be highly effective
in 1987 by Ogita et al.6 Intralesional injection of OK-432 for
lymphangioma has been effective and is accepted as the first-
choice therapy in Japan. In addition to treating lymphangi-
oma, sclerotherapy with OK-432 for ranula and other benign

cystic lesions has recently been performed in Japan and
Korea.7-12

To the best of our knowledge, sclerotherapy of plunging
ranula treated with OK-432 is rare; only a few case reports7-9

and original reports10,12 have described OK-432 injection of
the ranula as effective treatment. To date, a large series of
OK-432 sclerotherapy for plunging ranula has not been re-
ported. The purpose of this study is to assess the effectiveness
of OK-432 sclerotherapy after long-term follow-up and
whether it might become the primary treatment and a substi-
tute for surgery for treatment of plunging ranula.

Methods
Between March 2001 and October 2004, 21 plunging ranulas were

treated by intracystic injection of OK-432 solution. Five simple ranu-

las were not included in this study because of their small number and

their small size. All study patients were initially treated with OK-432

injection before surgery. The study patients ranged from 7 to 43 years

of age (mean, 20.8 years). There were 13 male patients and 8 female

patients. All patients presented with swelling in the neck area of sev-

eral months’ duration. The diagnosis was made clinically, radiologi-

cally (CT and sonography), and by needle aspiration biopsy. All pa-

tients were treated on an outpatient basis.

Sclerosis of cysts was performed in the following manner. Before

injection of OK-432, we asked the patients whether they had a history

of penicillin allergy or hypersensitivity. All study patients had no his-

tory of penicillin allergy and hypersensitivity. Each cyst was punc-

tured under sonography guidance after povidone-iodine (Betadine)

preparation on the skin superficial to the cyst. Picibanil (1 KE [The

Klinische Einheit (KE) is used to express the dosage of preparation; 1

KE of OK-432 contains 0.1 mg of dried cocci], Chugai Pharmaceutical

Co. Ltd, Tokyo, Japan) powder was dissolved with 10 mL normal

saline and drawn into a 10-mL syringe (0.1 KE/mL). Under sonogra-

phy guidance, a 20-gauge intravascular catheter (D&B-CATH; Gumi,

Gyeongbook, South Korea) or a 21-gauge needle was then placed in
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the center of the cyst. Care was taken not to go too far medially and to

avoid puncturing the back wall of the cyst. When the needle tip was

located in the middle of the cyst on sonography, fluid aspiration was

performed and the liquid content of the cyst was aspirated as much as

possible. The angiocatheter or needle was left in place, and the syringe

was removed. The syringe with the OK-432 solution was then attached to

the angiocatheter or needle, and a volume equal to that removed was

slowly injected into the cyst under sonography guidance to avoid extra-

cystic injection of the solution. The angiocatheter and syringe were then

removed and a bandage was applied to the puncture site which was gently

compressed for 10 minutes. We avoided puncturing the ranula through

the oral mucosa because leakage of the solution was noted via the punc-

ture route when we treated simple ranula.

After sclerotherapy, we regularly monitored the effectiveness of

the sclerotherapy by sonography or CT at 1 month, 3 months, and 6

months, respectively. After 6 months, we periodically scanned the cyst

on sonography for long-term follow-up. We also clinically followed

the cyst, which was collapsed or not, by noting patient’s symptoms

and on physical examination. The follow-up period after the last scle-

rotherapy ranged from 6 to 43 months (mean, 14.3 months).

The percentage of volume reduction was determined by compar-

ing measurement of the plunging ranula on the initial and postscle-

rotherapy sonograms and CT scans. The lesion volume was calculated

by means of the prolate ellipse formula (V � 1/2 length � width �

thickness). The results were considered as “total shrinkage” when the

plunging ranula was undetectable on sonography or CT. The results

indicated “near total shrinkage” when a volume reduction of 90% or

more was depicted on follow-up sonography or CT. The results were

considered to indicate “marked shrinkage” when a volume reduction

of more than 70% was depicted on follow-up sonography or CT. The

results were considered to indicate “partial shrinkage” when a volume

reduction of less than 70% was depicted on follow-up sonography or CT.

When the ranula recurred, we again regularly scanned the cyst for

more than 6 months after the last sclerotherapy. On the first month’s

visit, we questioned the patient about whether there had been fever,

tenderness of the injected cystic area, swelling, and odynophagia. We

also questioned the duration of the symptoms.

Results
Our results are reported in the Table 1. Total shrinkage with-
out recurrence was noted in 7 (33.3%) patients (Fig 1) after
only one injection, and near-total shrinkage was noted in 4
(19%) patients (Fig 2) after one injection. Four (19%) patients
showed marked shrinkage (Fig 3) after 1–2 injections (mean,
1.5 injections), and 3 (14.3%) patients showed partial shrink-
age (Fig 4) after the last injection (mean, 3 injections). Recur-
rence after the last injection (mean, 1.7 injections) was ob-
served in 3 (14.3%) patients after total and near-total
shrinkage.

The overall recurrence rate after each injection was 47%

Results of the OK-432 sclerotherapy of plunging ranula

Patient No./
Age (y)/Sex Location

Aspiration
(cc)

Injection
(cc)

No. of
Sclerotherapies

Duration of
Follow-up (mo) Result

1/21/F Right sublingual 12 10 1 43 Near total
2/24/M Right submandibular 6 7 2 3 Recurred

3 5 36 Marked
3/10/M Left sublingual and submandibular 7 7 3 2 Partial

6 6 7 Partial
9 9 26 Partial

4/10/M Right submandibular 4 4 1 10 Total
5/19/M Left submandibular 7 7 5 3 Recurred

5 5 3 Recurred
4 4 7 Recurred
6 8 19 Recurred
7 7 6 Partial

6/10/F Sublingual and left submandibular 12 10 1 9 Total
7/28/M Submental 5 5 3 7 Recurred

6 6 4 Recurred
10 10 8 Recurred

8/41/M Left submandibular 9 8 3 1 Recurred
4 6 3 Recurred
5 6 30 Marked

9/28/F Submental 9 9 2 1 Recurred
9 9 2 Recurred

10/39/M Left submental and sublingual 30 20 1 30 Marked
11/16/M Left submandibular 17 17 1 29 Total
12/7/F Left submental 11 10 1 13 Total
13/20/M Right Submandibular 2 7 1 11 Total
14/22/M Left submandibular 26 10 1 9 Near total
15/19/F Right submandibular 4 5 1 7 Recurred
16/7/F Left submental 1 1 2 3 Recurred

7 7 6 Marked
17/14/F Right submandibular 23 10 1 6 Partial
18/29/M Left submandibular 22 20 1 6 Total
19/25/M Right submandibular and cheek 31 30 1 6 Near total
20/16/M Left submandibular 7 7 1 6 Total
21/31/F Right submandibular 16 16 1 6 Near total
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(16 of 34 injections in 21 patients), but the recurrence rate
after the last sclerotherapy was only 14.3%.

In one of the patients with a partially shrunken ranula (case
3), the cyst in the right sublingual space was collapsed, but the
cyst in the submental space remained (Fig 4). This patient
showed near total shrinkage of the remaining cyst in the sub-
mental space on the next 2 injections, but the cyst recurred 2
months after each sclerotherapy. One partially shrunken ran-
ula (case 5) was injected 5 times, and the cyst disappeared for 1
or 2 months after each injection but then recurred. The ranula

in case 13 (Fig 5) was drained for 5 days by pigtail catheter
insertion. After 10 days, OK-432 was injected in the remaining
cyst, which then collapsed and resolved. Ranula recurrence
always happened within 2 months of sclerotherapy. The recur-
rence time after each repeated injection, which was done in 7
patients, was 1–3 months (mean, 1.3 months) after total or
marked shrinkage. Of the 3 patients with recurrence after the
last sclerotherapy, 2 underwent surgery and one chose obser-
vation. One of the patients who underwent surgery was even-
tually cured, but in the other patient, a ranula recurred in the
opposite side of the submandibular space.

Twelve patients complained of fever for the 2–3 days after
injection of the OK-432 solution, and 10 patients showed
swelling of the cyst for 1 week after OK-432 injection. Mild
odynophagia was also noted in 7 patients. However, no serious
complications were noted except for one severe swallowing
difficulty after sclerotherapy because of extracystic injection of
the solution. This patient required admission for treatment
(case 9).

Discussion
There are variable surgical treatments for plunging ranula, in-
cluding simple excision, marsupialization, and excision of the
ranula and sublingual gland via an intraoral or cervical ap-
proach. Despite these treatments, many patients have experi-
enced recurrence, and sometimes larger lesions have occurred.
Parekh et al1 reviewed 139 procedures in 89 cases of plunging
ranula and found a recurrence rate in excess of 50% for any
surgery that did not involve excision of the sublingual gland.
Excision of the sublingual gland or in association with other
treatment resulted in a recurrence rate of 2% or less. Parekh et
al1 therefore concluded that the sublingual gland should al-
ways be excised. Davison et al5 reported that 2 recurrences
(13%) were seen in the 15 patients able to be followed for more
than 2 years, and in both patients, the sublingual gland was
removed. They believed that their apparently high recurrence
rate was due to a longer follow-up period. Complications
other than recurrence include temporary or permanent par-
aesthesia in the distribution of the lingual nerve, transient or
permanent marginal mandibular nerve palsy, wound infec-
tion, and stitch granuloma. There were complications in 6 of
20 patients (30%) in the Davison series,5 and transient palsy of

Fig 1. Case 18. A 29-year-old man with severe left submandibular swelling shows total shrinkage after a single OK-432 injection.

A and B, Initial contrast-enhanced CT scan shows a large plunging ranula in the left sublingual (arrows) and submandibular spaces (arrowheads) with extending to the upper neck.

C and D, Follow-up postcontrast CT scan obtained 6 months after OK-432 sclerotherapy depicts total shrinkage of the plunging ranula.

Fig 2. Case 1. A 21-year-old woman with a slow-growing mass in the right sublingual area
shows near-total shrinkage after a single OK-432 injection.

A, Contrast-enhanced CT scan shows a large cystic lesion (arrows) in the right subman-
dibular space.

B, Follow-up CT scan obtained 2 months after OK-432 sclerotherapy shows nearly total
shrinkage of the plunging ranula (arrows).

C, Follow-up sonogram obtained 43 months after OK-432 sclerotherapy shows 2 small
residual cystic lesions (arrows) in the right submandibular space. They represent less than
5% of the original volume of the cyst.
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marginal mandibular nerve was seen in 4 of their 7 patients in
Ichimura series.4 In addition to these complications, cosmetic
problems may occur as a result of scarring on the neck. Be-
cause of the recurrence rate and potential complications of
surgical management of plunging ranula, new treatment op-
tions such as sclerotherapy or cryosurgery have been devel-
oped. In 1976, Yura et al13 first reported the use of sclerother-
apy (with bleomycin) in a patient with cystic lymphangioma.

However, bleomycin can cause several side effects, including
fibrosis of the lung. Intralesional injection of OK-432 for treat-
ment of lymphangioma (cystic hygroma) has been reported
repeatedly since Ogita et al first reported it in 1987.6 The ef-
fectiveness and safety of intralesional injection of OK-432 for
lymphangioma are well known.14-22 Ogita et al insisted that
cystic lesions were more likely to be improved (92%) than
cavernous lesions (44%) after injection of OK-432. These dif-

Fig 3. Case 2. A 24-year-old man with tender
swelling in the right submandibular area
shows marked shrinkage after 2 OK-432
injections.

A, Contrast-enhanced CT scan shows a plung-
ing ranula in the right submandibular space
(arrows).

B, Contrast-enhanced CT scan obtained 2
months after the first sclerotherapy shows
near total shrinkage of the plunging ranula
(arrow), but the 3-month follow-up sonogram
showed enlargement of the cyst.

C, Unenhanced CT scan obtained 3 years after
the second injection shows marked shrinkage
of the cyst (which was larger than after first
injection) (arrow).

Fig 4. Case 3. A 10-year-old boy with sublingual swelling shows partial shrinkage after 3 OK-432 injections.

A and B, The initial contrast-enhanced CT scan shows cystic lesions in the right sublingual space (arrows) and submental space (arrowheads).

C and D, Unenhanced CT scan taken 2 months after the first sclerotherapy, depicts disappearance of the cyst in the right sublingual space (arrow), but a cyst remains in the submental
space (arrowheads). The ranula in the submental space recurred after its complete shrinkage after the next 2 OK-432 injections.

Fig 5. Case 13. A 20-year-old man with tender swelling in the left submandibular area.

A and B, Initial enhanced CT scan shows multilocular, rim-enhancing cystic lesions in the right sublingual and submandibular space (arrows) with adjacent soft tissue infiltration and swelling
(arrowheads). This abscess-like lesion was drained by pigtail catheter for 5 days. OK-432 sclerotherapy was performed 10 days after the pigtail catheter drainage of the plunging ranula.

C and D, Follow-up transverse and longitudinal sonograms obtained 11 months after OK-432 sclerotherapy shows complete shrinkage of the cystic lesion in the right sublingual space
(arrowheads) and submandibular space (arrows).
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ferences may be related to the size and intercommunication of
the intralesional cysts, which are known to be less in cavernous
lesions.14 Luzzatto et al19 also reported excellent results in
100% of macrocystic lymphangiomas, though microcystic
and mixed type lesions responded less favorably. Intracystic
injection therapy of lymphangioma is becoming the treatment
of choice in Japan. The working mechanism of OK-432 in
lymphangiomas is that it immediately evokes inflammation
and filtration of inflammatory cells into the cystic spaces. After
injection of OK-432, there is extensive production of cytokine,
including interleukin-6 and tumor necrotic factor. These cy-
tokines increase the endothelial permeability. The accelerated
lymph drainage and increased lymph flow lead to shrinkage of
the cystic spaces.23

A plunging ranula is similar to a cystic lymphangioma in
that it has a very thin wall. In view of the effectiveness of OK-
432 for treating the latter type of cyst, one would expect that
OK-432 might also be effective for treating a ranula. Fukase et
al10 attempted OK-432 sclerotherapy in 32 cases of ranula,
including simple and plunging ranula, and concluded that it is
safe and can be used as a substitute for surgery. Especially for
all 11 cases of plunging ranula, OK-432 injection was curative.
Five cases of plunging ranulas were cured by only one OK-432
injection. Three cases were cured after 2 OK-432 injections,
and 3 cases were cured after 3 injections. However, in our
series, only 7 (33.3%) cases showed total shrinkage and 4
(19%) cases showed near-total shrinkage after only one injec-
tion. Four (19%) cases revealed marked shrinkage, 3 (14%)
cases showed partial shrinkage, and 3 (14%) cases recurred.
Our cure rate was low (33.3%) compared with that in the
Fukase series (100%), and all of the 7 totally shrunken cases in
our series were injected only once. The reason for the different
results in our study may be related to a different concentration
of OK-432 solution when a second or third injection was
needed. Fukase et al10 used a more concentrated (50% in-
crease) OK-432 solution if a second or third injection was
done when a recurrence was noted, but we used the same
solution concentration. However, a major factor may be our
sonography or CT follow-up rather than the clinical follow-up
in their series. In our series, most marked and partial shrunken
cysts, as well as near-total cysts, were not seen or felt during the
follow-up period. In our patients, most recurrences happened
within 1–2 months after complete or marked shrinkage of the
ranula, which occurred between 2 and 3 months after each
injection. The ideal time to evaluate whether therapy has been
effective is approximately 4 weeks after OK-432 administra-
tion.8 We also believe that the time to check the recurrence is
during the 2–3 months after shrinkage.

The first advantage of sonography-guided sclerotherapy is
that a greater amount of secretion of the ranula can be aspi-
rated by showing and adjusting the needle tip within the cyst
rather than by using blind aspiration. The second advantage is
prevention of extracystic injection of the OK-432 solution,
because we can see that the injected solution is whirling within
the cyst when the solution is injected and that the collapsed
cyst is re-enlarging to its original size. If extracystic injection is
seen on the sonogram, the injection should be stopped imme-
diately and the needle tip repositioned in the cyst, after which
injection may be continued. As seen in our results (case 9),
extracystic injection of the solution causes severe swallowing

difficulty because of soft tissue swelling of the parapharyngeal
space and tenderness in the injected space. Finally, a small cyst
that is not palpable can be effectively aspirated under sonog-
raphy guidance.

The complication rate of sclerotherapy is minimal, as seen
in the Fukase series.10 In our series, minor discomforts, such as
fever and swelling at the injection site, were usually seen within
the first few days after injection. Fever disappeared within 2–3
days, and tender swelling decreased within 1 week after injec-
tion. Only one patient was admitted to the hospital as a result
of swallowing difficulties and discomfort caused by extracystic
injection of the OK-432 solution around the parapharyngeal
soft tissue, as this led to parapharyngeal soft tissue swelling.

The mechanism of OK-432 sclerotherapy of plunging ran-
ula may be the collapse and adhesion of the pseudocyst wall
after the injected OK-432 solution is absorbed, thereby caus-
ing an inflammatory reaction of the cystic wall rather than
burning and necrosis of the epithelial cells as seen on true cysts
and lymphangiomas. We believe that if adhesion of the col-
lapsed cystic walls was insufficient to prevent mucus escape
from the sublingual gland, the mucous fluid could then accu-
mulate at the adhesion site between the collapsed cystic walls.
Use of a more concentrated OK-432 solution when repeated
therapy is required would be reasonable for sufficient adhe-
sion between cystic walls as described by Fukase et al.10 We
treated 2 patients (cases 13 and 15) with infected plunging
ranula with extracystic fatty infiltrations that were initially di-
agnosed as neck abscesses. The first case (Fig 5, case 13) was
pigtail catheter-drained with antibiotic therapy for 8 days. Ten
days after removal of the catheter, the OK-432 sclerotherapy
was performed, and the patient was cured and showed no re-
currence for 11 months. The second patient (case 15) also had
an abscess-like lesion from which infected thick mucous fluid
was aspirated. Antibiotic therapy was then done for 1 week.
One week later, OK-432 therapy was done and the cyst disap-
peared completely. Five months later, the cyst reappeared and
gradually increased in size. We recommended a second OK-
432 injection, but the patient wanted to observe whether the
cyst would further enlarge. Spontaneous regression of lymph-
angioma may occur, particularly after infection, but this is
rare.24,25 As with lymphangioma, infected ranula may regress
spontaneously after inflammation even without sclerother-
apy. However, an infected plunging ranula can be treated with
antibiotic therapy for soft tissue inflammation after aspiration
or drainage, and OK-432 sclerotherapy can be done to cause
the cyst to collapse. We treated 4 patients with second
branchial cleft cyst. Two infected branchial cleft cysts were
aspirated, and OK-432 injection was done after 1–2 weeks of
antibiotic therapy. However, 2 infected branchial cleft cysts
did not shrink. If a cyst is infected, the infection should be
completely controlled and then OK-432 sclerotherapy should
be performed. If the infection is not controlled, the OK-432
sclerotherapy should not be done. Tuberculosis abscess scle-
rotherapy also should be avoided because the OK-432 injec-
tion inflames these cysts and enlarges them rather than col-
lapsing them. In our experience, all benign cysts without
infection can be treated with OK-432 sclerotherapy.12

Surgery of a plunging ranula is a complicated procedure
that leaves some residual lesion and the chance for recurrence.
However, OK-432 sclerotherapy does not require patient ad-
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mission and leaves no scar on the skin at the injection site.
Sclerotherapy is economically and cosmetically more advan-
tageous than surgery. Because sclerotherapy causes a cyst to
collapse rather than to disappear completely, these patients
should be monitored regularly over the long term (more than
6 months) and should undergo repeat sclerotherapy if a cyst
recurs.

Conclusions
Our results suggest that OK-432 injection of plunging ranulas
is a safe and effective therapy that results in complete or a
significant decrease in the volume of these cysts, despite some
incidence of recurrence. This therapy is a potentially curative
procedure that may be used as a primary treatment and the
treatment of choice for plunging ranula before considering
surgery.

References
1. Parekh D, Stewart M, Joseph C, Lawson HH. Plunging ranula: a report of 3

cases and a review of the literature. Br J Surg 1987;74:307– 09
2. Mizuno A, Yamaguchi K. The plunging ranula. Int J Oral Maxillofac Surg 1993;

22:113–15
3. Yoshimura Y, Obara S, Kondoh T, et al. A comparison of three methods used

for treatment of the ranula. J Oral Maxillofac Surg 1995;53:280 – 82
4. Ichimura K, Ohta Y, Tayama N. Surgical management of the plunging ranula:

a review of seven cases. J Laryngol Otol 1996;110:554 –56
5. Davison MJ, Morton RP, Mclvor NP. Plunging ranula: clinical observations.

Head Neck 1998;20:63– 68
6. Ogita S, Tsuto T, Yokiwa K, et al. Intracystic injection of OK-432: a new scle-

rosing therapy for cystic hygroma in children. Br J Surg 1987;74:690 –91
7. Ikarashi T, Inamura K, Kimura Y. Cystic lymphangioma and plunging ranula

treated by OK-432 therapy: a report of two cases. Acta Otolaryngol (Stockh)
1994;511:196 –99

8. Watanabe K, Nakajima H, Tomiyama S, et al. Local injection of OK-432 in the
treatment of ranula: a case report. Ear Nose Throat J 2002;81:97–98

9. Woo JS, Hwang SJ, Lee HM. Recurrent plunging ranula treated with OK-432.
Eur Arch Otorhinolaryngol 2003;260:226 –28

10. Fukase S, Ohta N, Inamura K, et al. Treatment of ranula with intracystic injec-
tion of the streptococcal preparation OK-432. Ann Otol Rhinol Laryngol 2003;
112:214 –20

11. Kim KH, Sung MN, Rho JL, et al. Sclerotherapy for congenital lesions in the
head and neck. Otolaryngol Head Neck Surg 2004;131:307–16

12. Chang HS, Yoon JH, Chung WY, et al. Sclerotherapy with OK-432 for recur-
rent cystic thyroid nodule. Yonsei Med J 1998;39:367–71

13. Yura J, Hashimoto S, Mizno T, et al. Cervical tumors and cysts of children with
special reference to bleomycin therapy for cystic hygroma. Jpn J Surg Int Med
1976;8:279 – 85

14. Ogita S, Tsuto T, Nakamura K, et al. OK-432 therapy in 64 patients with lym-
phangioma. J Pediatr Surg 1994;29:784 – 85

15. Mikhail M, Kennedy R, Cramer B, et al. Sclerosing of recurrent lymphangioma
using OK-432. J Pediatr Surg 1995;30:1159 – 60

16. Schmidt B, Schimpl G, Hollwarth ME. OK-432 therapy of lymphangiomas in
children. Eur J Pediatr 1996;155:649 –52

17. Smith RJH, Burke DK, Sato Y, et al. OK-432 therapy for lymphangiomas. Arch
Otolaryngol Head Neck Surg 1996;122:1195–99

18. Greinwald JH, Burke DK, Sato Y, et al. Treatment of lymphangiomas in
children: an update of picibanil (OK-432) sclerotherapy. Otolaryngol Head
Neck Surg 1999;121:381– 87

19. Luzzato C, Midrio P, Tchaprassian Z, et al. Sclerosing treatment of lymphangi-
omas with OK-432. Arch Dis Child 2000;82:316 –18

20. Brewis C, Pracy JP, Albert DM. Treatment of lymphangiomas of the head and
neck in children by intralesional injection of OK-432 (picibanil). Clin Otolar-
yngol 2000;25:130 –34

21. Samuel M, McCarthy L, Boddy SA. Efficacy and safety of OK-432 sclerotherapy
for giant cystic hygroma in a newborn. Fetal Diagn Ther 2000;15:93–96

22. Sung MW, Lee DW, Kim DY, et al. Sclerotherpy with picibanil (OK-432) for
congenital lymphatic malformation in the head and neck. Laryngoscope 2001;
111:1430 –33

23. Ogita S, Tsuto T, Nakamura K, et al. OK-432 therapy for lymphangioma in
children: why and how does it work? J Pediatr Surg 1996;31:477– 80

24. Ninh TN, Ninh TX. Cystic hygroma in children: a report of 126 cases. J Pediatr
Surg 1974;9:191–95

25. Emery PJ, Bailey CM, Evans JNG. Cystic hygroma of the head and neck: a
review of 37 cases. J Laryngol Otol 1984;98:613–19

AJNR Am J Neuroradiol 27:1090 –95 � May 2006 � www.ajnr.org 1095


