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Abstract

Introduction: Lymphangioma is defined as the congenital malformation of the lymphatic system. According to morpholog-
ical classifications, there are macrocystic, microcystic and mix types. Treatments vary from one clinic to another given that
there are no commonly accepted guidelines. This study aims to present the results of ultrasonography-guided intralesional
bleomycin treatment of lymphangioma.

Methods: Retrospective evaluation was conducted on 20 patients with lymphangioma who were treated with intralesional
bleomycin. Under local anesthetic and aseptic conditions, 0.4-0.6 mg per kg bodyweight of bleomycin was injected under
ultrasonography guidance. The response was graded as “excellent response” (>90% reduction), “good response” (>50% re-
duction in size) and “poor response” (<50% reduction or no change in size).

Results: The 20 cases comprised eleven female and nine male patients with a mean age of 3.1 years. The lymphangioma was
located on the neck in eight cases, on the trunk in seven cases, on the axillary region in two cases, the mass extended from
the neck to the mediastinum and retropharynx in one case. Also, it was on the anterior surface of the thigh in one case and
on the anterior surface of the leg in one patient. Excellent response was seen in 50% of the patients, a good response in 40%
and a poor response in one patient.

Discussion and Conclusion: Bleomycin injection is very effective for the treatment for macrocystic and mixed type lym-
phangioma of the neck and on any other surface area of the body. It is an appropriate treatment choice for cases that have

previously undergone surgery and then show recurrence or incomplete resection.
Keywords: Bleomycin; childhood; lymphangioma; sclerotherapy.

Lymphangioma is defined as the congenital malforma-
tion of the lymphatic system. Defective connections of
lymphatic ducts to the venous system, abnormal budding
of lymphatic tissue and lymphatic sequestration that main-
tains the potential for regrowth are theories that have been
proposed as potential causes of the disease ['-4], Although
lymphangioma may occur in any part of the body, it is most
often seen in the neck and head. Lymphangioma usually
develops at birth, but it can be seen at any age or even pre-
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natally by ultrasonography %), In patients with swelling and
cosmetic deformity and suspected lymphangioma, ultra-
sonography is usually sufficient for diagnosis in experienced
hands. Treatments vary from one clinic to another given that
there are no commonly accepted guidelines. After the pub-
lication of successful results from many centres, the use of
bleomycin treatment has increased. The present study aims
to present the results of ultrasonography-guided intrale-
sional bleomycin treatment of lymphangioma.

[=]

[=]

[®) L
:H


https://orcid.org/0000-0002-6978-7222
https://orcid.org/0000-0003-2856-3449
https://orcid.org/0000-0002-1010-3324
https://orcid.org/0000-0002-0033-8672
https://orcid.org/0000-0002-4522-6885

316 Bilici et al., The Treatment of Lymphangiomas with Bleomycin in Childhood / doi: 10.14744/hnh;j.2019.22590

Materials and Methods

A retrospective evaluation was carried out on 20 patients
with lymphangioma who were treated with intralesional
bleomycin between January 2012-July 2018. The diagno-
sis was reached on USG during a physical examination of
the patients with suspected lymphangioma. Patients diag-
nosed with microcystic lymphangiomas (<1cm) were ex-
cluded from this study. Lymphangiomas with mediastinal
and retropharyngeal components were visualized using
Magnetic Resonance Imaging. The age, gender, weight,
symptomes, lesion location and size, number of injections
and dose were recorded for all patients.

Before each application, photographs were taken for ease
of follow-up comparison. Under local anesthetic and aseptic
conditions, 0.4-0.6 mg per kg body weight (depending on
the size of the swelling) of bleomycin was injected with a 22
gauge intravenous cannula under USG guidance. The cyst
fluid was not aspirated before or during bleomycin injection.
When more than one cyst ore septation was present, the cal-
culated dose was divided according to the septae, and the
divided dose was injected into these septae. This procedure
was performed again after 2-4 weeks, if necessary.

Bleomycin injection was not applied to patients with lesions
<1 cm in diameter or patients who completely recovered
after the treatment. If intralesional bleomycin injections

Table 1. Patients’ data and treatment outcome

were not successful after two injections, the treatment was
terminated. The maximum cumulative dose of bleomycin
was accepted as 5 mg/kg of body weight. The injection was
performed by two pediatric surgeons, without the support
of a radiologist, in the pediatric surgery clinic. Bleomycin
injection was applied to the neck components only in
patients with lesions extending to the mediastinum and
retropharyngeal area.

Patients were observed for at least six hours following the
procedure for possible acute complications of the treat-
ment. The response was graded as “excellent response”
(>90% reduction), “good response” (>50% reduction in
size) and “poor response” (<50% reduction or no change in
size). In one patient with a poor response to the procedure,
Sirolimus was applied, and then, with no response to the
medical treatment, this patient underwent surgery.

Results

The 20 cases comprised eleven female and nine male pa-
tients with a mean age of 3.1 years. The lymphangioma was
located on the neck in eight cases, on the trunk in seven
cases, on the axillary region in two cases, the mass extended
from the neck to the mediastinum and retropharynx in one
case, and was on the anterior surface of the thigh in one
case and in the front of the leg in one patient (Table 1).

n Age Gender Location Number of Response
application
1 10 months Male Left chest wall 4 Excellent
2 2 months Male Left chest wall 2 Excellent
3 Newborn Male Left cervical region, extending 2 bleomycin Poor
mediastinum to the hypopharynx 2 sirolimus (Surgery underwent)
4 1 month Male Posterior cervical 3 Good
5 1 month Female Left cervical 1 Excellent
6 6 years Male Right cervical 3 Excellent
7 2 months Male Left cervical and submandibular 4 Good
8 2 months Female Right axilla 3 Good
9 3 months Female Right submandibular 3 Good
10 2 months Male Left chest side wall 3 Good
1 3 months Female Right upper abdominal wall 3 Good
12 14 years Female Right supraclavicular 1 Excellent
13 4 months Male Left chest and abdominal wall 3 Excellent
14 3years Female Right axilla 2 Excellent
15 7 years Female Right supraclavicular 3 Excellent
16 2 months Female Right cervical 1 Excellent
17 3 years Female Right chest side wall 3 Good
18 16 years Female Anterior surface of the right leg. 4 Good
19 5 years Male Right breast 3 Excellent
20 5 years Female Anterior surface of the right thigh 2 Excellent
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The patients received a minimum dose of 0.4 mg/kg; maxi-
mum dose of 2 mg/kg bleomycin. The total follow-up period
ranged from four months to six years. Excellent response (Fig.
1) was seen in 50% (10/20) of the patients, a good response
in 40% (8/20) (Fig. 2), a poor response in one patient (Fig. 3),
and one patient did not attend follow-up appointments. A
new-born patient who presented with a huge neck mass
and had respiratory distress in the postnatal period was intu-
bated in the Intensive Care Unit. USG examination of this pa-

Figure 1. Excellent response after bleomycin injection in two patients.

(@) A-6-year-old boy. Three injections were administered. (b) A-2-
month-old girl. Single injections were administered.

Figure 2. Good response after bleomycin injection in two patients.

(a) A-2-month-old boy. Four injections were administered. (b) A-2-
month-old boy. Three injections were administered.

Figure 3. Poor response after bleomycin injection in a new-born
baby. Stiffness and intralesional hemorrhage were detected after the
second injection. She underwent surgery.

tient revealed macrocystic and microcystic components of
lymphangioma, which extended to the mediastinum. Mag-
netic Resonance Imaging revealed that the cyst extended
from the anterior superior mediastinum to the hypopharynx.
Two doses of bleomycin were administered to this patient at
2-week intervals. The bleomycin injection was unsuccessful.
Stiffness and intralesional hemorrhage were detected after
the second injection. Sirolimus was administered to this pa-
tient by the pediatric oncologist for one month, at a dose of
0.4 to 0.8mg/m? twice a day, adjusted to maintain sirolimus
blood levels between 10 and 15 ng/mL. This treatment was
unsuccessful, and the patient was transferred to another
center on the family's request and underwent surgery there
atage 1.5 months.

Surgical treatment had been previously applied to two
patients in another center, and they were admitted to our
center after recurrence. The first patient, aged eight years
female, had a single cyst in the cervical, supraclavicular re-
gion and recovered after a single dose of bleomycin. The
second patient, a 16-year old female, had scattered cysts
on the anterior surface of the leg. A good response was ob-
tained after three doses at 1-month intervals. Discoloration
was seen in one patient and induration was observed in
another patient.

Discussion

In addition to surgical treatment, sclerotherapy, radiother-
apy, laser ablation, and cauterization therapy have been
applied as interventional treatment of lymphangioma.
Sildenafil, Propranolol, and Sirolimus treatment have been
reported as oral medication therapy (6-8l,

Due to the contiguity of the lesion with nerves and other
important vessels, surgical excision of lymphangioma is
usually difficult. Complete excision of the lymphangioma
is difficult with high morbidity and mortality rates. Recur-
rence rates of large lymphangioma after surgical excision
have been reported to be as high as 40%1. Wound infec-
tion, hemorrhage, unsightly scar, serious postoperative
fluid accumulations, facial nerve palsies, hypoglossal nerve
paresis and lymphorrhea can also be seen. While lymphan-
gioma has been treated with surgical methods in the past,
intralesional sclerotherapy and oral medication therapy
have become more common in recent years.

The first case of lymphangioma treated with sclerother-
apy was reported in 1933, using sodium morrhuate. Since
then, Ok432, iodine, ethanolamine oleate, ethylbloc, tetra-
cycline, cyclophosphamide. bleomycin, boiling water, qui-
nine, pingyangmycin, urethane, pure alcohol, sotradecol,
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doxycycline, ethanol, sodium tetradecyl sulfate, acetic acid,
and hypertonic saline have been used [ 9-11, Successful
results have been published of the most commonly used
treatments of Ok432 and bleomycin. After the first success-
ful results of Ok432 injection treatment by Ogita et al.['Z]
further successful results have been reported in many se-
ries. However, as Ok432 is generally not available outside
of Japan, it has not come into widespread use.

Bleomycin is an antineoplastic antibiotic with a sclerosing
property, which was found during the treatment of malig-
nant pleural effusion, and thereafter, inspired the treatment
of lymphangioma. Intralesional injection of bleomycin in
the treatment of lymphangioma was first used in 1977 by
Yura et al.l"3! Good results of bleomycin injection were re-
ported in patients who had undergone previous surgery
with incomplete resection and in patients with postoper-
ative recurrence. Since then, many studies have been re-
ported, and success rates have been reported varying from
35.7% to 91% for‘excellent response’and from 82% to 100%
for'good response’ 4171 |n the current study, an‘excellent
response’to treatment was found in 55% of the cases and a
‘good response’in 95% of the cases. These results were sim-
ilar to other published series. Only one patient did not re-
spond to treatment and surgical treatment was performed.
Since intralesional bleomycin injection treatment was
started in our clinic in 2011, bleomycin was applied to all
patients with macrocytic and mixed type. Favorable results
from the first treatments encouraged a continuation of the
practice. The application was determined to be highly ef-
fective, with family and physician satisfaction. No serious
life-threatening complications developed. In one patient,
redness around the mass developed within 24 hours of the
application and in one other patient, hardness in the mass.
These symptoms recovered in 1-2 days with anti-inflamma-
tory treatment. In another patient where the mass disap-
peared completely, discoloration of the skin was seen. This
patient had a large mass in the cervical, supraclavicular re-
gion (Fig. 1). and partial improvement of the discoloration
was seen at the 1-year follow-up examination. A notewor-
thy aspect of this study was that in two patients who had
been treated surgically in other centers but had incomplete
resection or recurrence, the lesion completely disappeared
after the bleomycin treatment. This result was very pleas-
ing for the families who had given up hope of treatment
for their children. No major complications were observed
in this study, demonstrating that bleomycin is safe for use
in the pediatric population.

There is no clear textbook information about the dose to be
administered. In many studies of bleomycin injection, it has

been administered at a dose of 0.3-0.6 mg/kg, which is far
below the dose administered for chemotherapy [2 % 1417,
18] |n the present study, successful results were obtained
at the dose of 0.4-0.6 mg/kg depending on the size of the
mass. However, there is still a lack of clarity as to whether
lower dose bleomycin would be successful in smaller lym-
phangiomas, and if so, at how small a volume. There is a
need for further studies to investigate this subject.

Conclusions

In conclusion, bleomycin injection is very effective for
treatment for macrocystic and mixed type lymphangioma
of the neck and on any other surface area of the body. It is
an appropriate choice for cases who have previously un-
dergone surgery and then show recurrence or incomplete
resection. Intralesional bleomycin can be considered for
use as the primary modality until a better sclerosing agent
or different treatment methods are found.

Ethics Committee Approval: The study was conducted in ac-
cordance with the 1964 Helsinki Declaration and was approved
by the local ethics committee (Protocol No: 26/10/2018-164).
Also, in the study, informed consent was obtained from the legal
guardians of all individual participants.

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study re-
ceived no financial support.

Authorship Contributions: Concept: S.B, V.A, T.0,; Design: M.A,,
K.Q.; Data Collection or Processing: S.B., V.A., M.A.; Analysis or In-
terpretation: S.B., V.A,, T.0O., MA,, K.C.; Literature Search: S.B., V.A,,
K.C.; Writing: S.B., V.A,, T.O.

References

1. Kulungowski A, Fishman S. Vascular Anomalies. In: Coran AG,
Adzick NS, Krummel TM, Laberge JM, Shamberger RC, Calda-
mone A, editors. Pediatr Surg. 7th ed. Philadelphia. Saunders
Elsevier; 2012. p. 1621-4.

2. Mirza B, ljaz L, Saleem M, Sharif M, Sheikh A. Cystic hygroma:
an overview. J Cutan Aesthet Surg 2010;3:139-44. [CrossRef]

3. Pan P. Ultrasound guided intralesional bleomycin therapy for
cystic lymphangioma in childhood. Int J Contemp Pediatr
2017;4:1496-500. [CrossRef]

4. Wiegand S, Eivazi B, Barth PJ, von Rautenfeld DB, Folz BJ,
Mandic R, et al. Pathogenesis of lymphangiomas. Virchows
Arch 2008;453:1-8. [CrossRef]

5. Chen YN, Chen CP, Lin CJ, Chen SW. Prenatal Ultrasound Eval-
uation and Outcome of Pregnancy with Fetal Cystic Hygromas
and Lymphangiomas. J Med Ultrasound 2017;25:12-5. [CrossRef]

6. Ozeki M, Kanda K, Kawamoto N, Ohnishi H, Fujino A, Hi-
rayama M, et al. Propranolol as an alternative treatment op-


https://doi.org/10.4103/0974-2077.74488
https://doi.org/10.18203/2349-3291.ijcp20172693
https://doi.org/10.1007/s00428-008-0611-z
https://doi.org/10.1016/j.jmu.2017.02.001

Bilici et al.,, The Treatment of Lymphangiomas with Bleomycin in Childhood / doi: 10.14744/hnh;j.2019.22590

10.

11.

12.

13.

tion for pediatric lymphatic malformation. Tohoku J Exp Med
2013;229:61-6. [CrossRef]

Swetman GL, Berk DR, Vasanawala SS, Feinstein JA, Lane AT,
Bruckner AL. Sildenafil for Severe Lymphatic Malformations. N
Engl J Med 2012;366:384—6. [CrossRef]

Wiegand S, Wichmann G, Dietz A. Treatment of Lymphatic
Malformations with the mTOR Inhibitor Sirolimus: A System-
atic Review. Lymphat Res Biol 2018;16:330-9. [CrossRef]
Rozman Z, Thambidorai CR, Zaleha AM, Zakaria Z, Zulfigar
MA. Lymphangioma: Is intralesional bleomycin sclerotherapy
effective? Biomed Imaging Interv J 2011;7:1-8.

Bagrodia N, Defnet AM, Kandel JJ. Management of lymphatic
malformations. Curr Opin pediatr 2015;27:356—63. [CrossRef]
Cheng J. Doxycycline sclerotherapy in children with head and
neck lymphatic malformations. J Pediatr Surg 2015;50:2143-
6. [CrossRef]

Ogita S, Tsuto T, Tokiwa K, Takahashi T. Intracystic injection of
OK-432: a new sclerosing therapy for cystic hygroma in chil-
dren. Br J Surg 1987;74:690-1. [CrossRef]

Okada A, Kubota A, Fukuzawa M, Imura K, Kamata S. Injection

14.

15.

16.

17.

319

of bleomycin as a primary therapy of cystic lymphangioma. J
Pediatr Surg 1992;27:440-3. [CrossRef]

Erikci V, Hosgér M, Yildiz M, Ornek Y, Aksoy N, Okur O, et al.
Intralesional bleomycin sclerotherapy in childhood lymphan-
gioma. Turk J Pediatr 2013;55:396-400.

Jain V, Mohta A, Sengar M, Bansal K, Valvi K. Use of intrale-
sional bleomycin as primary therapy in macrocystic lymphan-
giomas. Indian J Dermatology Venereol Leprol 2013;79:524-5.
Upadhyaya VD, Bhatnagar A, Kumar B, Neyaz Z, Kishore JS
SE, Sthapak E. Is multiple session of intralesional bleomycin
mandatory for complete resolution of macrocystic lymphatic
malformation? Indian J Plast Surg 2018;51:60-5. [CrossRef]
Niramis R, Watanatittan S, Rattanasuwan T. Treatment of Cys-
tic Hygroma by Intralesional Belomycin Injection: Experience
in 70 patients. Eur J Pediatr Surg 2010;20:178-82. [CrossRef]

. KumarV, Kumar P, Pandey A, Gupta DK, Shukla RC, Sharma SP,

et al. Intralesional bleomycin in lymphangioma: an effective
and safe non-operative modality of treatment. J Cutan Aes-
thet Surg 2012;5:133-6. [CrossRef]


https://doi.org/10.1620/tjem.229.61
https://doi.org/10.1056/NEJMc1112482
https://doi.org/10.1089/lrb.2017.0062
https://doi.org/10.1097/MOP.0000000000000209
https://doi.org/10.1016/j.jpedsurg.2015.08.051
https://doi.org/10.1002/bjs.1800740812
https://doi.org/10.1016/0022-3468(92)90331-Z
https://doi.org/10.4103/0378-6323.113089
https://doi.org/10.4103/ijps.IJPS_154_17
https://doi.org/10.1055/s-0030-1247548
https://doi.org/10.4103/0974-2077.99456

