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Objective: The aim of this study was to evaluate the therapeutic effects of intralesion injection of pin-
gyangmycin in combination with triamcinolone acetonide or pingyangmycin alone on lymphatic mal-
formations in oral and maxillofacial regions.
Methods: Twenty-nine cases with lymphatic malformations in the oral and maxillofacial region were
divided into experimental and control groups. Thirteen patients in the experimental group underwent
intralesion injections of pingyangmycin in combination with triamcinolone acetonide, and 16 patients of
control group underwent intralesion injections of pingyangmycin alone. The effects of treatments were
assessed by measuring lesion volume and facial deformity before and after treatment.
Results: Two years after the treatment, the volumes of macrocystic and microcystic lesions were
3.7% � 0.3 and 4.2% � 0.4 of pre-treatment volume in the experimental group, respectively, whereas the
volumes of macrocystic and microcystic lesions in control group were 15.4% � 1.3 and 24.1% � 3.1,
respectively. Facial appearance was satisfactory in all subjects in the experimental group, whereas facial
asymmetry remained in varying degree in control group.
Conclusion: Intralesion injection of pingyangmycin with triamcinolone acetonide was more effective than
pingyangmycin alone for treatment of lymphatic malformations in oral and maxillofacial regions.

� 2012 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Lymphatic malformations are localized areas of abnormal
development of the lymphatic system (Bloom et al., 2004). About
90% of cases in the oral and maxillofacial region occur when
patients are under 2 years old and account for more than 75% of all
lymphatic malformations (Zhou et al., 2011). Medical history and
physical examination are generally sufficient to diagnose lymphatic
malformations, however magnetic resonance imaging (MRI) and
computed tomography (CT) can help to confirm the diagnosis and
to differentiate the lesions from venous anomilies and also to
determine the extent of the lesion (Watzinger et al., 1997; Tao et al.,
2010). Lymphatic malformations can roughly be divided into the
macrocystic, microcystic, or mixed lesions based on response to
sclerotherapy (Smith et al., 1996).

Lymphatic malformations in the oral and maxillofacial region
often lead to dysfunction and cosmetic disfigurement. Some
), kqyehuagan@bjmu.edu.cn
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patients may have trouble in breathing, eating, speaking, and
lesions can even become life-threatening because of infections,
trauma, hemorrhage, or the compression of the respiratory tract by
the rapid enlargement of the pathological tissue (Hartl et al., 2000).
There are several treatment options for lymphatic malformations
documented in the literature, including laser therapy, scle-
rotherapy, surgical resection or a combination of these methods
(Kobus et al., 1982; Watzinger et al., 1997; Zheng et al., 2005;
Grimmer et al., 2006; Kang and Song, 2008; Bajaj et al., 2011).
Sclerotherapy is currently recommended as one of the major
treatments for the lesions (Zhou et al., 2011); sclerosing agents
include bleomycin A5 and pingyangmycin, OK-432, etc. (Smith
et al., 1996; Laranne et al., 2002; Alonso et al., 2005; Bai et al.,
2009; Sainsbury et al., 2011). All these agents can be effective to
some extent for treatment of lymphatic malformations. We have
used pingyangmycin effectively to treat lymphatic malformations
or hemangiomas in the oral and maxillofacial region for more than
20 years (Luo and Zhao, 2011), but with some problems puzzling us.
For example, the lesions become harden after several intralesion
injections so that the sclerosing agent can not diffuse smoothly in
these areas due to sclerosis of the lesions; the clinical effects remain
unsatisfactory in some cases. In addition, the side effects of
Surgery. Published by Elsevier Ltd. All rights reserved.
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pingyangmycin may be more harmful to the patients with long-
term use. Therefore, the side effects of pingyangmycin need to be
overcome during sclerotherapy. Furthermore, facial appearances of
some patients remain asymmetric after sclerotherapy and may
need plastic surgery to correct the facial asymmetry.

Triamcinolone acetonide is a long acting glucocorticoid, which
not only inhibits collagen synthesis but also accelerates collagen
degradation, in addition to its ability to repress inflammation
(Niessen et al., 1999; Basadonna et al., 1999; Oh et al., 2007).
Moreover, glucocorticoids also have inhibitory effects on the
development of tumor lymphangiogenesis (Yano et al., 2006) or
giant cell granuloma (Shirani et al., 2011; Rachmiel et al., 2012),
implying that it may also inhibit the development of diseased
lymphatic vessels. Corticosteroids can decrease the risk of
bleomycin-induced lung fibrosis by reducing the dosage of bleo-
mycin (Jensen et al., 1990). Whether triamcinolone acetonide could
enhance the therapeutic effects of pingyangmycin on lymphatic
malformations in oral and maxillofacial regions remained to be
explored.

To overcome the problems already mentioned, we explored
whether intralesion injections of pingyangmycin in combination
with triamcinolone acetonide could have a better therapeutic
effects than pingyangmycin alone for treatment of lymphatic mal-
formations in the oral and maxillofacial region.

2. Materials and methods

2.1. Patients

From August, 2005 to October, 2009, 29 cases of lymphatic
malformations in the oral and maxillofacial region were recruited
in the Department of Oral & Maxillofacial Surgery, Peking Univer-
sity Stomatologic Hospital. The ages of the patients ranged from
20 days to 19 years. Diagnosis of lymphatic malformations was
made on the basis of patient history, clinical examination, B-
ultrasound, MRI, and paracentesis. Patients were randomly divided
into experimental and control groups. An experimental group (13
patients with 7 males and 6 females, containing 3 cases after
surgical resection) had intralesional injection with pingyangmycin
Fig. 1. Representative case of a 4-months boy with lymphatic malformations in the region o
triamcinolone acetonide for 2 years. The facial appearance looks symmetric 5 years after tr
in combination with triamcinolone acetonide, whereas a control
group (16 patients with 10 males and 6 females, containing 3 cases
after surgical resection) had intralesion injection with pingyang-
mycin alone.

2.2. Preinjection preparation

Chest X-ray, blood test and electrocardiogram (ECG) were per-
formed to ensure a negative result before sclerotherapy.

2.3. Preparation of sclerosing agents

Pingyangmycin (8 mg) was dissolved in saline with 2% lidocaine
hydrochloride (5 ml) and 1 ml of dexamethasone (5 mg). Triam-
cinolone acetonide (50 mg/5 ml) was mixed with 2% lidocaine
hydrochloride (5 ml). The final concentration of pingyangmycin
was 0.625 mg/ml.

2.4. Dosage

The dose of pingyangmycin was calculated according to the age
and weight of the patient and the size of the lesion. The maximal
dose for an adult patient was less than 8 mg per treatment, while
the dose for children was less than 0.2 mg/kg body weight per
treatment. The total dose of one treatment course consisted of 8
treatments with interval of 2e4 weeks was less than 40 mg for
adult patients. The interval between treatment courses was often
2e3 months. All the patients were treated for 2 treatment courses.

2.5. Intralesion injection

Pingyangmycin was injected into the lesion using a 7-gauge
needle in a fan-shaped direction. In the experimental group,
triamcinolone acetonide was usually injected some time after the
injection of pingyangmycin and especially into the hardened areas
of pingyangmycin-induced fibrosis or inflammatory response.
Later, pingyangmycin could be injected into the softened area again
to destroy the remaining diseased lymphatic vessels. The total
injection time for triamcinolone acetonide was about half of that of
f right face and neck. The patient was treated with pingyangmycin in combination with
eatment. A: Before treatment; B: after treatment.



Fig. 2. Representative case of a 6-months boy with lymphatic malformations in the region of left face. The patient was treated with pingyangmycin in combination with triam-
cinolone acetonide. Facial appearance looks symmetric and shows no any sign of facial nerve injury 2 years after treatment. A: Before treatment; B: facial expression after treatment.
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pingyangmycin. For macrocystic lesions the lymphatic fluid was
aspirated prior to injection of pingyangmycin, while for microcystic
lesions pingyangmycin was injected directly into the lesions.
2.6. Facial appearance estimation

All the patients had photos taken, lateral profile photos at
oblique angle 15� and frontal photos at elevated angle 30� before
treatment, after each treatment course and 2 years after treatment.
As facial appearance is an important factor to contribute to person’s
self-confidence and social standing (Springer et al., 2012), facial
appearance was estimated 2 years after the treatment by the
patients themselves or the parents of the patients as either very
satisfactory, satisfactory and non-satisfactory.
2.7. Measurement of lesion volume

MRI was taken for all the patients before treatment, after each
treatment course and 2 years after treatment. The volumes of
Fig. 3. Representative case of 9-years girl with lymphatic malformations in the region of
gyangmycin in combination with triamcinolone acetonide. Pingyangmycin was intralesiona
acetonide was intralesionally injected with the dose of 10 mg and interval of 2e3 months a
facial nerve injury 2 years after treatment. A: Before treatment; B: after treatment; C: facia
lesions were measured on the images of MRI and presented as
percentage of pre-treatment volume.
3. Results

3.1. Improvement of facial appearance

Two years after the treatment, facial appearances of the patients
in the experimental group were significantly improved and all
graded as very satisfactory or satisfactory, better than that of the
patients in the control group. There was no case showing any sign
of facial nerve injury in either group during and after the treatment
(Figs. 1e3).
3.2. Regression of lesion

The size of macrocystic and microcystic lesions in the experi-
mental group and control group were both reduced significantly
after treatment, with the regression of lesions in experimental
left face with bilateral asymmetry after surgery. The patient was treated with pin-
lly injected monthly with the dose of 3 mg and a total of 15 months. Triamcinolone
nd a total of 8 times. Facial appearance was significantly improved without any sign of
l expression after treatment.
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group faster than that of control group. The volumes of lesions in
experimental group were significantly smaller than that of control
group at all time points (Table 1).

4. Discussion

In this study, we showed that intralesion injection of pin-
gyangmycin in combination with triamcinolone acetonide or pin-
gyangmycin alone could both effectively treat lymphatic
malformations in the oral and maxillofacial region, however, pin-
gyangmycin with triamcinolone acetonide showed better effects in
involution of the lesions and improvement of facial appearance
than that of pingyangmycin alone.

Enhancement of the therapeutic effects of pingyangmycin by
triamcinolone acetonide on lymphatic malformations in oral and
maxillofacial regions may be for the following reasons. First,
triamcinolone acetonide may suppress the proliferation of both
fibrous tissue and lymphatic endothelial cells in the lesions. Second,
after injection into the hardened lesion, triamcinolone acetonide
could especially reduce pingyangmycin-induced fibrosis or the
inflammatory response to facilitate pingyangmycin to diffuse well
in the harden lesion. Third, injection of triamcinolone acetonide
into the hardened lesion, especially the areas with over-
proliferated fibers, benefits the recovery of facial appearance as
triamcinolone can promoter collagen degradation. In addition,
another advantage of combination with triamcinolone acetonide is
that triamcinolone acetonide may also help to prevent pulmonary
fibrosis by decreasing the dose of pingyangmycin and the whole
treatment time.

The traditional treatment of choice for lymphatic malformations
has been surgical resection (Kang and Song, 2008; Bajaj et al., 2011),
but the surgical procedure is often difficult due to the infiltrative
nature of lymphatic malformations and their proximity to vital
structures. In addition, the high postoperative complication rate,
including wound infection and nerve injury, is a problem (Bloom
et al., 2004). Emery and colleagues found an incidence of perma-
nent postoperative nerve palsy of 33% in the cases of surgical
extirpation (Emery et al., 1984). The cosmetic outcome after such
radical surgery may be unacceptable, especially in children,
because it is an essentially benign lesion. As an alternative to
surgical extirpation, a multitude of sclerosing agents have been
tried.

Pingyangmycin is a chemotherapeutic drug and belongs to the
same family as bleomycin. Pingyangmycin has been used effectively
for treatment of lymphatic malformations for several decades in
China (Zheng et al., 2005; Bai et al., 2009). Pingyangmycin can
induce cell death through breaking DNA double strands and
inhibiting DNA synthesis (Tai et al., 1998). In the treatment of
lymphatic malformations, pingyangmycin is believed to selectively
destroy the lymphatic endothelial cells of the cystic wall, which is
more sensitive to pingyangmycin than other cells. After pingyang-
mycin treatment, fibroblasts proliferate with increase of collagen
fiber in the lumens and the cyst wall is thickened (Bai et al., 2009).

Although pingyangmycin is effective in treating lymphatic
malformations, it has some side effects, such as hair loss,
Table 1
Volumes of lesions after treatments (percentage of pre-treatment, mean � SD)

Groups Types of
lesions

After 1st
treatment
course (%)

After 2nd
treatment
course (%)

2 Years (%)

Experimental
group

Macrocystic 38.8 � 6.6 18.3 � 2.7 3.7 � 0.3
Microcystic 62.3 � 5.9 35.2 � 3.4 4.2 � 0.4

Control group Macrocystic 47.6 � 5.3 26.7 � 3.3 15.4 � 1.3
Microcystic 70.4 � 8.7 51.9 � 4.5 24.1 � 3.1
gastrointestinal reaction, skin pigmentation change, and severe
effects such as pulmonary fibrosis or over dosage-caused instant
shock. Therefore, attention should be paid in the treatment with
pingyangmycin for lymphatic malformations. First, it is necessary
to strictly restrict the dose of pingyangmycin and to examine the
lungs of patients with X-ray after every treatment course. Second,
concerning the infant patients, the interval time between treat-
ment courses should be enough for the contraction of the lesions.
5. Conclusions

Intralesion injection of pingyangmycin in combination with
triamcinolone acetonide showed better effects than pingyangmycin
alone for treatment of lymphatic malformations in the oral and
maxillofacial region.
Conflict of interest
The authors declare no conflicts of interest.
References

Alonso J, Barbier L, Alvarez J, Romo L, Martin JC, Arteagoitia I, et al: OK432 (pici-
banil) efficacy in an adult with cystic cervical lymphangioma. A case report.
Med Oral Patol Oral Cir Bucal 10: 362e366, 2005

Bai Y, Jia J, Huang XX, Alsharif MJ, Zhao JH, Zhao YF: Sclerotherapy of microcystic
lymphatic malformations in oral and facial regions. J Oral Maxillofac Surg 67:
251e256, 2009

Bajaj Y, Hewitt R, Ifeacho S, Hartley BE: Surgical excision as primary treatment
modality for extensive cervicofacial lymphatic malformations in children. Int
J Pediatr Otorhinolaryngol 75: 673e677, 2011

Basadonna PT, Rucco V, Gasparini D, Onorato A: Plantar fat pad atrophy after
corticosteroid injection for an interdigital neuroma: a case report. Am J Phys
Med Rehabil 78: 283e285, 1999

Bloom DC, Perkins JA, Manning SC: Management of lymphatic malformations. Curr
Opin Otolaryngol Head Neck Surg 12: 500e504, 2004

Emery PJ, Bailey CM, Evans JN: Cystic hygroma of the head and neck. A review of 37
cases. J Laryngol Otol 98: 613e619, 1984

Grimmer JF, Mulliken JB, Burrows PE, Rahbar R: Radiofrequency ablation of
microcystic lymphatic malformation in the oral cavity. Arch Otolaryngol Head
Neck Surg 132: 1251e1256, 2006

Hartl DM, Roger G, Denoyelle F, Nicollas R, Triglia JM, Garabedian EN: Extensive
lymphangioma presenting with upper airway obstruction. Arch Otolaryngol
Head Neck Surg 126: 1378e1382, 2000

Jensen JL, Goel R, Venner PM: The effect of corticosteroid administration on bleo-
mycin lung toxicity. Cancer 65: 1291e1297, 1990

Kang GC, Song C: Forty-one cervicofacial vascular anomalies and their surgical
treatmenteretrospection and review. Ann Acad Med Singap 37: 165e179, 2008

Kobus K, Licznerski A, Stepniewski J, Wiertel L, Charko W: The surgical treatment of
vascular tumours of the face. J Maxillofac Surg 10: 99e112, 1982

Laranne J, Keski-Nisula L, Rautio R, Rautiainen M, Airaksinen M: OK-432 (Picibanil)
therapy for lymphangiomas in children. Eur Arch Otorhinolaryngol 259: 274e
278, 2002

Luo Q, Zhao F: How to use bleomycin A5 for infantile maxillofacial haemangiomas:
clinical evaluation of 82 consecutive cases. J Craniomaxillofac Surg 39: 482e
486, 2011

Niessen FB, Spauwen PH, Schalkwijk J, Kon M: On the nature of hypertrophic scars
and keloids: a review. Plast Reconstr Surg 104: 1435e1458, 1999

Oh J, Jung YS, Kim GS, Oh IK, Rho BK, Huh K: The effect of short-term exposure of
triamcinolone acetonide on fibroblasts and retinal pigment epithelial cells. Acta
Ophthalmol Scand 85: 786e790, 2007

Rachmiel A, Emodi O, Sabo E, Aizenbud D, Peled M: Combined treatment of
aggressive central giant cell granuloma in the lower jaw. J Craniomaxillofac
Surg 40: 292e297, 2012

Sainsbury DC, Kessell G, Fall AJ, Hampton FJ, Guhan A, Muir T: Intralesional bleo-
mycin injection treatment for vascular birthmarks: a 5-year experience at
a single United Kingdom unit. Plast Reconstr Surg 127: 2031e2044, 2011

Shirani G, Abbasi AJ, Mohebbi SZ, Shirinbak I: Management of a locally invasive
central giant cell granuloma (CGCG) of mandible: report of an extraordinary
large case. J Craniomaxillofac Surg 39: 530e533, 2011

Smith RJ, Burke DK, Sato Y, Poust RI, Kimura K, Bauman NM: OK-432 therapy
for lymphangiomas. Arch Otolaryngol Head Neck Surg 122: 1195e1199,
1996

Springer IN, Wiltfang J, Kowalski JT, Russo PA, Schulze M, Becker S, et al: Mirror,
mirror on the wall: self-perception of facial beauty versus judgement by others.
J Craniomaxillofac Surg 41: 1e4, 2012

Tai KW, Chang YC, Chou LS, Chou MY: Cytotoxic effect of pingyangmycin on cultured
KB cells. Oral Oncol 34: 219e223, 1998



Q.-F. Luo, Y.-H. Gan / Journal of Cranio-Maxillo-Facial Surgery 41 (2013) 345e349 349
Tao Q, Lv B, Bhatia KS, Qiao B, Zheng CQ, Chen ZF: Three-dimensional CT
angiography for the diagnosis and assessment of arteriovenous malforma-
tions in the oral and maxillofacial region. J Craniomaxillofac Surg 38: 32e37,
2010

Watzinger F, Gossweiner S, Wagner A, Richling B, Millesi-Schobel G,
Hollmann K: Extensive facial vascular malformations and haemangiomas:
a review of the literature and case reports. J Craniomaxillofac Surg 25: 335e
343, 1997
Yano A, Fujii Y, Iwai A, Kawakami S, Kageyama Y, Kihara K: Glucocorticoids suppress
tumor lymphangiogenesis of prostate cancer cells. Clin Cancer Res 12: 6012e
6017, 2006

Zhou Q, Zheng JW, Mai HM, Luo QF, Fan XD, Su LX, et al: Treatment guidelines of
lymphatic malformations of the head and neck. Oral Oncol 47: 1105e1109, 2011

Zheng JW, Qin ZP, Zhang ZY: Management of lymphatic malformations in oral and
maxillofacial regions: the rationale according to the new classification.
Shanghai Kou Qiang Yi Xue 14: 553e556, 2005


	Pingyangmycin with triamcinolone acetonide effective for treatment of lymphatic malformations in the oral and maxillofacial ...
	1. Introduction
	2. Materials and methods
	2.1. Patients
	2.2. Preinjection preparation
	2.3. Preparation of sclerosing agents
	2.4. Dosage
	2.5. Intralesion injection
	2.6. Facial appearance estimation
	2.7. Measurement of lesion volume

	3. Results
	3.1. Improvement of facial appearance
	3.2. Regression of lesion

	4. Discussion
	5. Conclusions
	Conflict of interest
	References


