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Radiofrequency Ablation of Microcystic Lymphatic
Malformation in the Oral Cavity
J. Fredrik Grimmer, MD; John B. Mulliken, MD; Patricia E. Burrows, MD; Reza Rahbar, DMD, MD

Objective: To determine the efficacy and safety of ra-
diofrequency (RF) ablation of vesicles and the resulting
symptomatic control of microcystic lymphatic malfor-
mation (LM) in the oral cavity.

Design: An institutional review board–approved retro-
spective study with follow-up telephone interview.

Setting: Tertiary pediatric medical center.

Patients: Eleven children (6 girls and 5 boys), aged 4
to 16 years, presenting between August 1, 2002, and De-
cember 1, 2004.

Intervention: Radiofrequency ablation of LM in the oral
cavity.

Main Outcome Measures: Symptoms related to LM,
postoperative oral intake, and postoperative antibiotic re-
quirements.

Results: Eleven patients presented with microcystic LM
involving the lips, tongue, floor of the mouth, or buccal
mucosa. Complaints included bleeding, infection, swell-
ing, vesicle formation, and malocclusion. Patients under-
went RF ablation (coblation) of oral cavity lesions. Seven
(64%) of the 11 patients were able to tolerate oral intake
in the recovery room. The need for antibiotics was re-
duced after RF ablation. All patients related diminished
bleeding, pain, infection, or vesicle formation, with more
than half reporting a significant improvement (6 patients)
or complete resolution (1 patient). Five (62%) of 8 par-
ents stated that the improvement after RF ablation was su-
perior to that following previous procedures.

Conclusions: Subtotal RF ablation of LM appears to be
safe, with early postoperative oral intake and minimal
postoperative pain. Further studies are needed to deter-
mine long-term control of LM.
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L YMPHATIC MALFORMATIONS

(LMs) are spongelike, ab-
normally developed lym-
phatic channels that are
present at birth and grow

commensurately with the child. Groe-
tach1 theorized that lymphatic channels
grow outward from veins, whereas
McClure and Sylvester2 argued that the
lymphatic system develops indepen-
dently and forms communication with the
venous system later in development. Re-
gardless of which theory of lymphatic em-
bryogenesis is correct, LM occurs when
there is an abnormal communication with
the normal venous drainage system.

The modern nomenclature classifies LM
as macrocystic or microcystic on the ba-
sis of cyst size. In the head and neck re-
gion, macrocystic lesions typically occur
below the level of the mylohyoid muscle
and are amenable to excision or sclero-
therapy.3-9 Microcystic lesions, on the other
hand, are composed of small thin-walled
spaces that permeate surrounding soft tis-
sue, making resection difficult and sclero-

therapy ineffective. Complete excision of
microcystic LM is not possible without un-
acceptable morbidity and deformity. Par-
tial or subtotal resection, however, has a
high recurrence rate. Recurrence may be
due to hydrostatic changes and expan-
sion as inflow of lymph is shunted to-
ward the remaining dilated lymphatic
spaces. This may explain the massive en-
largement of the tongue often seen after
resection of LM in other areas of the head
and neck. Recurrence may also be due to
sprouting of truncated lymphatic chan-
nels. This lymphangenesis is shown by new
vesicle formation on mucosal surfaces and
the presence of LM in areas that were pre-
viously disease free.

Radiofrequency (RF) ablation is an at-
tractive method for treating microcystic
LM in the oral cavity because it destroys
tissue at low temperatures (40°C-70°C)
with minimal damage to adjacent tissues.
Theoretically, the reduced thermal en-
ergy and destruction of tissue may dimin-
ish regrowth of residual malformation and
may also improve wound healing. Two
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methods have been described for ablation of tissue by RF
energy. In the first, a bipolar electrode is inserted di-
rectly into the tissue, where the current density creates
heat and subsequent tissue destruction. Several passes of
the electrode are typically needed to ablate the deeper
soft tissue while the superficial mucosal layer is pre-
served. During a 4- to 6-week period, the damaged tis-
sue contracts with reduction of volume. This method has
been used in the head and neck to reduce tissue in the
base of the tongue,10 the palate,11 and the inferior turbi-
nate.12

In the second method of ablation, bipolar RF energy
is applied in a conductive medium, such as isotonic so-
dium chloride solution, creating a plasma field. The
ionized particles in this field acquire enough energy to
break chemical bonds and the tissue dissolves.13 The
handpiece or “wand” that creates the plasma field also
aspirates the dissolved tissue. Ablation proceeds from a
superficial to a deep plane, destroying the mucosal sur-
face as the wand is applied directly to the tissue. This

method of RF ablation (also called coblation) has been
used for tonsillectomy14-16 and was the method used in
our study.

We hypothesized that RF energy can be used effec-
tively for partial excision of LM in the oral cavity, thus
reducing symptoms of bleeding, infection, pain, and
vesicle reformation.

METHODS

The study group consisted of children evaluated at Children’s
Hospital Boston who had received a diagnosis of intraoral LM
and were treated with RF ablation. Patient medical records
were reviewed for the location of the lesions, previous treat-
ment received, presenting symptoms, complications, and find-
ings at follow-up. Sixteen patients were treated between
August 1, 2002, and December 1, 2004. Five patients were
excluded because their follow-up was shorter than 5 months
(n=4) or they could not be contacted to complete the ques-
tionnaire (n=1). Of the remaining 11 patients, there were

Table. Preoperative and Postoperative Patient Data

Patient
No./Sex/
Age, y

Previous Procedures
(Frequency) Site

Preoperative Condition
(Frequency)

Postoperative Condition
(Frequency)

Follow-up,
mo Result*

1/F/9 Sclerotherapy (2),
excision (3)

Upper lip Infections, swelling,
vesicles, and bleeding
(several times a year)

Infections less frequent
and severe

15 ��

2/F/16 YAG laser (2) Oral tongue Infections, bleeding,
vesicles, swelling, and
pain (several times
a year); unable to
close mouth

Able to close mouth;
no change in other
symptoms

23 �

3/F/8 Neck dissection (4),
OK-432 injection (3),
laser (3)

Oral tongue, BOT,
vallecula, epiglottis

Infections with hemorrhage
requiring blood
transfusions (every few
years); constant oozing

No major bleeding;
less oozing

14 �

4/M/4 None Oral tongue Persistent vesicles with
intermittent infections
and swelling

Smaller vesicles 14 �

6/F/6 Excision FOM, oral tongue Persistent vesicles with
bleeding and pain; major
infections (a few times
each year)

Fewer vesicles; no major
infections

13 ��

7/M/6 Excision (2), 1% sodium
tetradecyl sulfate
injection

Buccal mucosa, cheek Persistent vesicles; biting
lesion; infections
(every 1-3 mo)

Smaller vesicles; no
infections

6 ��

8/M/10 Excision, laser Upper and lower lips,
submandibular gland,
mandible

Repeated bleeding with
intermittent infection
and swelling

Asymptomatic 28 ��

9/M/16 None Oral tongue Persistent vesicles;
swelling during URIs

Asymptomatic 20 ���

11/F/11 Neck dissection,
tracheotomy, partial
glossectomy

BOT, oral tongue,
vallecula, FOM

Episodic infections
associated with vesicles,
swelling, bleeding,
and pain

Smaller vesicles;
infections (1-2 times
a year); constant pain
and oozing

24 �

12/M/9 Excision (2),
sclerotherapy

Left buccal cheek, lip Persistent vesicles with
intermittent swelling;
crossbite deformity

No vesicles; crossbite
requiring orthodontic
therapy

5 ��

15/F/8 None Oral tongue Infections associated with
swelling and pain
(�once a month)

Less-frequent infections
(once a month)

8 ��

Abbreviations: BOT, base of the tongue, FOM, floor of the mouth; URIs, upper respiratory tract infections.
*Degree of improvement in bleeding, infection, vesicle formation, and pain as rated by the parents, who chose between 5 possible answers: worse, no change,

slight improvement (�), significant improvement (��), or resolution of symptoms (���).
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5 boys and 6 girls. Patient ages ranged from 4 to 16 years
(mean age, 9.4 years). Eight patients had undergone previous
procedures, including tracheotomy (n = 1), laser therapy
(n=3), subtotal excision (n=7), and sclerotherapy (n=4)
(Table). Ten patients had experienced recurrent infections,
and all had been treated with antibiotics (n = 7) and/or
chlorhexidene gluconate rinsing (n=5).

Radiofrequency ablation was performed by the senior author
(R.R.) with the patients under general anesthesia and while us-
ing oral or nasal intubation, depending on the location of the LM.
Intraoperative antibiotic and corticosteroid (dexamethasone, 0.5
mg/kg) treatment was administered. Radiofrequency ablation was
performed using a coblator (EVac 70 Plasma Wand; ArthroCare
Corp, Sunnyvale, Calif), and the vesicles and microcysts were re-
moved in layers (from superficial to deep). The lesion’s location
determined the depth of the ablation. For lingual lesions, the
vesicles were removed down to muscle and the wound was al-
lowed to heal by secondary intention (Figure 1 and Figure 2).
Labial vesicles were ablated in a similar fashion to improve lip
contour (Figure 3). Submucosal lesions that caused functional
problems because of their size were partially excised (Figure4).
All patients were extubated at the end of the procedure and dis-
charged home with 7 to 10 days of oral antibiotic therapy. Pre-
operative, intraoperative, and postoperative photographs of the
lesions were obtained with a digital camera on the macro setting
(Coolpix 5200; Nikon Inc, Mellville, NY).

Parents were contacted and questioned about previous treat-
ment, previous and current symptoms, postoperative recov-
ery, and complications and were asked to compare the effec-
tiveness of earlier treatments (excision, laser, or sclerotherapy)
with that of RF ablation (Figure 5). To assess symptomatic
control after RF ablation, parents were also asked to rate the
degree of improvement of bleeding, infection, vesicle reforma-
tion, and pain, choosing between 5 possible answers.

RESULTS

Eleven patients underwent RF ablation with follow-up
longer than 5 months (mean [range], 15.5 [5-28] months).
Seven (64%) of the 11 patients tolerated oral intake in
the recovery room; the remaining 4 patients (36%) be-
gan oral intake within 24 hours. No patient required post-
operative endotracheal intubation. The estimated blood
loss in all 11 patients was less than 5 mL each. All pa-
tients were admitted for observation and discharged the
following day. Four patients (36%) resumed regular ac-
tivities within a day; 5 (45%), within a week; and 2 (18%),
within 2 weeks.

The parents of all 11 patients reported improvement
in problems associated with LM (bleeding, infection,

A B

C D

Figure 1. Microcystic lymphatic malformation of the anterior tongue. This patient underwent subtotal radiofrequency (RF) ablation of the mucosal vesicles.
A, A preoperative photograph shows central and lateral distribution of vesicles with punctate areas of bleeding. B, Seven days after RF ablation. C, Normal
remucosalization is evident 4 months after RF ablation. D, Normal-appearing tongue 8 months after RF ablation.
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vesicle formation, and pain) (Figure 5), as shown in the
following tabulation:

Degree of Improvement No. (%) of Parents Reporting
Problems are worse now 0
No change in problems 0
Slight improvement of problems 4 (36)
Significant improvement in the frequency

and severity of problems
6 (55)

All problems resolved 1 (9)

Ofthe8parentswhosechildhadundergonepreviouspro-
cedures(excision, laser,orsclerotherapy),5(62%)reported
thatRFablationwasmoreeffectiveatcontrollingsymptoms.
The remaining 3 parents (38%) reported that there was no
difference compared with previous procedures.

Six (55%) of 11 patients had required intravenous or
oral antibiotic therapy at least once a month before RF
ablation. After RF ablation, no patient required monthly
antibiotic therapy. One patient was given a course of
intravenous antibiotic therapy (at 14 months after RF
ablation) and subsequently underwent sclerotherapy;
another patient required a single course of oral antibi-
otics (at 8 months after RF ablation).

COMMENT

Patients with microcystic LM of the oral cavity experi-
ence recurrent infections, swelling, and tenderness. In

A B

C D

Figure 2. Microcystic lymphatic malformation of the tongue. A, Preoperative appearance. B, Intraoperative photograph shows the depth of the ablation. C, Postoperative
image, obtained in the recovery room, shows minimal edema. D, Fewer mucosal vesicles are seen at the 6-month follow-up visit; however, increased fullness suggests
submucosal recurrence.
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addition, involvement of the tongue often causes dys-
phagia, dysarthria, or airway obstruction. Mucosal
vesicles are often persistent and cause bleeding, ten-
derness, and oozing. Symptoms often worsen during
upper respiratory tract infections or after trauma
owing to intralesional bleeding. Treatment goals for
microcystic LM include providing a safe airway,
reducing symptoms, correcting functional problems,
and improving appearance. Because complete resec-
tion is rarely possible, treatment focuses on reducing
symptoms while causing as little damage as possible to
adjacent tissue.

Patients in our study were typically treated with sys-
temic antibiotics and attempts to improve oral hygiene,
eg, with rinses and frequent dental care. Eight of these
patients had undergone other procedures without reso-
lution of the symptoms caused by vesicles. All of the pa-
tients reported an improvement in the frequency and se-
verity of their symptoms, and more than half responded
that there was significant improvement or complete reso-

lution. These findings are consistent with other pub-
lished series on resection5,8 and sclerotherapy17-20 in which
success rates ranged from 0% to 50% for microcystic le-
sions. Published case reports and small series have also
reported using in-column electrocoagulation,21 carbon
dioxide laser excision,22,23 and RF ablation (with an elec-
trode probe).24

One deficiency of this study is that the questionnaire
we used to assess symptom improvement has not been
validated. An outcome survey that is specific to head and
neck vascular anomalies in children would be an impor-
tant instrument in monitoring symptoms and assessing
the efficacy of various treatments.

In conclusion, our preliminary results for RF abla-
tion of intraoral LM show minimal postoperative mor-
bidity with minimal blood loss and early oral intake. All
patients experienced at least some improvement of
symptoms (vesicle formation, bleeding, infection, and
pain), with more than half reporting a significant im-
provement or complete resolution. Further study is

A B

Figure 3. Microcystic lymphatic malformation of the left upper lip. A, Preoperative appearance. B, A photograph taken 3 months after radiofrequency ablation
shows good lip contour and normal-appearing mucosa.

A B C

Figure 4. Microcystic lymphatic malformation (LM) of the left buccal space. This patient experienced pain and discomfort due to bite trauma. A, Preoperative
T2-weighted magnetic resonance image of microcystic LM. The lesion extends laterally to the mandible. B, Preoperative appearance. C, Six months after partial
resection with radiofrequency ablation, there is less protrusion into the occlusal plane.
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needed to determine the long-term efficacy of RF abla-
tion of LM in the oral cavity.
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1. What problems associated with LM did your child have prior to RF ablation? 
2. What problems does your child have now? 
3. Prior to RF ablation, how frequently did your child have problems?

(a) Several times a year
(b) Once a month
(c) >Once a month
(d) ≥Once a week
(e) Constant problems

4. After RF ablation, how frequently does your child have problems?
(a) Several times a year
(b) Once a month
(c) >Once a month
(d) ≥Once a week
(e) Constant problems

5. Prior to RF ablation, what kind of medical intervention did your child require?
How frequently?

6. Since RF ablation, what kind of medical intervention does your child require? 
How frequently? 

7. How well do you feel RF ablation has controlled your child’s problems caused by 
LM? (Problems include bleeding, infection, vesicle formation, and pain.)
(a) Problems are worse now
(b) No change in problems
(c) Slight improvement of problems
(d) Significant improvement in the frequency and severity of problems
(e) All problems resolved

8. Prior to RF ablation, what other procedures has your child undergone to control 
problems of  LM? Date(s)?

9. Compared with previous procedures, how would you rate RF ablation as a means
of controlling your child’s problems?
(a) Better than previous procedures
(b) No different than previous procedures
(c) Worse than previous procedures

10. How soon was your child able to tolerate oral intake after RF ablation?
(a) Immediately
(b) The following day
(c) Within a few days
(d) Within a week
(e) Longer than a week

11. How soon was your child able to return to regular activities after RF ablation?
(a) Immediately
(b) The following day
(c) Within a few days
(d) Within a week
(e) Longer than a week

Figure 5. Follow-up questionnaire administered during a telephone interview
with the parents. LM indicates lymphatic malformation; RF, radiofrequency.
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