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Abstract

were followed up for 6 months.

bleomycin and was more cost-effective.

Purpose: Cystic lymphangioma is a common congenital lymphatic malformation. The aim of the study was to com-
pare the safety and efficacy of doxycycline and bleomycin in the treatment of cystic hygroma.

Methods: A total of 60 children with cystic hygroma were included in the study after fulfillment of inclusion and
exclusion criteria from July 2016 to June 2018. They were randomly assigned to the doxycycline group (group A = 30
children) or the bleomycin group (group B = 30 children). The comparative parameters between the two groups were
the reduction of size of the lesion, adverse effects of both drugs, and treatment cost between groups. All patients

Results: Median age was 10.00 months in group A and 8.50 months in group B (p=0.841) Male to female ratio was
1.76:1. There was a significant reduction in the median size of the lesion in both groups after treatment (p<0.001).
86.7% of patients had an excellent response in group A whereas 60% in group B had an excellent response (P=0.049).
There was more adverse effect in group B than group A (63.3% vs 36.7%, P=0.04).

Conclusion: Doxycycline monotherapy had a higher rate of excellent clinical outcomes with fewer side effects than
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Introduction

Cystic hygroma, also known as macro cystic lymphatic
malformation, is a common congenital lymphatic malfor-
mation with an incidence of cystic hygroma is 1.2-2.8 per
1000 births [1]. In about half of the patients, the disease
is already obvious at the time of birth, and in 80% to 90%
of cases, it is diagnosed within the first or second year of
life [2]. Surgery had been the mainstay of treatment of
lymphangioma and respiratory distress, recurrent infec-
tions, or cosmetic reasons are the main indications [3].
However, due to the property of the lymphangioma to
infiltrate adjacent structures, incomplete resection or
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inadvertent nerve injury may occur during surgery. Even
in the most expert hands, it still carries a complication
rate of 12-33% and a recurrence rate of 15-53% [4]. For
these reasons, multiple non-surgical strategies have been
attempted in order to cure the lesion with minimal com-
plications. These include radiotherapy, combined radio-
chemotherapeutic approach, and lasers. However, none
of these treatments are sufficiently effective.

Bleomycin has been used as a sclerosing agent for
the treatment of cystic hygroma since 1977 [5]. Studies
have reported success in up to 88% of cases. However,
there were several complications such as discoloration
of the injection site, sudden increase in the size of cystic
hygroma, fever, vomiting, cellulitis, interstitial pneu-
monia, and pulmonary fibrosis [16]. On the other hand,
Doxycycline, a derivate of tetracycline, is a widely
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available and relatively inexpensive broad-spectrum anti-
biotic. Several authors have effectively used doxycycline
for the treatment of cystic hygroma [6, 7]. The aim of the
study was to compare the effectiveness and complica-
tions of bleomycin and doxycycline in the treatment of
cystic hygroma.

Materials and method

Study design and settings

A hospital based prospective comparative study was
conducted from July 2016 to June 2018 (24 months), in
the Division of Pediatric Surgery, Bangladesh Institute
of Child Health and Dhaka Shishu (Children) Hospital,
Dhaka among children with cystic hygroma. All patients,
aged below 5 years, with cystic hygroma who had clini-
cal and ultrasonic evidence of cystic hygroma attending
in the Surgical Out Patient Department (SOPD) in Dhaka
Shishu (Children) Hospital within the study period were
included in the study. The patients were very poor, so they
could not afford CT or MRI as these procedures involve
out-of-pocket expenditure. Patients who were previously
treated for cystic hygroma, had lesion more than 10 cm
diameter, had infected lesions, had intra-thoracic or
intra-abdominal lesion confirmed by chest X-ray or ultra-
sonography respectively, and patients with immediate
life-threatening lesions and any comorbidity or associated
diseases were excluded. Patients whose guardians had
refused to participate in this study were also excluded.

Group allocation

After selection of the subjects, detailed procedure and
benefit of the study was explained to the legal guardian.
They were encouraged to participate voluntarily and were
allowed to withdraw from the study freely. Informed
written consent was taken from the enrolled patients. A
total of 60 patients were divided into 2 groups. Patients
in whom doxycycline was used were included in group A
(n=30) and patients in whom bleomycin was used were
included in group B (#=30). The first case was selected
by lottery and subsequent cases were selected alterna-
tively as odd and even number cases.

Variables

Data were recorded in a predesigned case record form.
Age (in months), sex, weight (in kg), location of the
lesion, rate of size regression, and adverse effects of drugs
such as skin pigmentation, pain, fever, and treatment cost
were recorded and analyzed.

Procedure
The treatment procedure was performed as outpatient
basis without local or regional anesthesia. In group
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A, doxycycline solution was prepared by dissolving
100 mg of doxycycline in 10 ml of normal saline. The
amount of fluid aspirated from each pocket of cystic
hygroma was replaced with equal amount of doxycy-
cline solution through percutaneous injection without
removing the aspirating needle. Up to 200mg of doxy-
cycline was given. In group B, bleomycin hydrochol-
oride solution was prepared by dissolving 1 mg with
1 ml normal saline. Bleomycin solution was injected
at a dose of 0.2-0.6 mg/kg body weight. After aspi-
ration of as much fluid as possible, the solution was
injected through the same needle of aspiration in the
same place. After injecting the drugs, the patients were
observed for 2 hours to assess for the development of
any anaphylactic reaction. The second and subsequent
procedure was performed at 4 weeks interval in nec-
essary cases. Out of 30 patients who received doxycy-
cline, cystic hygroma resolved 20 patients in 1st dose,
6 required 2nd dose, and 3 patients required 3rd dose.
On the other hand out of 30 patients who received
bleomycin cystic hygroma resolved 18 patients in 1
dose, 4 patients required 2nd dose, 4 patients required
3rd dose, 2 patients required 4th dose, and swelling of
2 patients did not resolve who showed poor response
underwent surgery.

Data analysis

After completion of data collection, to maintain con-
sistency, the data were checked and edited manually
and verified before tabulation. The statistical analyses
were conducted using SPSS version 22. Results were
presented as frequency and percentage. Continuous
variables were presented as mean and standard devia-
tion or median and compared with Student’s ¢ test or
Mann-Whitney U test. Categorical variables were pre-
sented as frequency distributions and compared with
Pearson’s chi-square test or Fisher’s exact test as appro-
priate. The difference between pretreatment and post
treatment size was analyzes by Wilcoxon signed-rank
test. A P value of <0.05 was considered significant.

Table 1 Location of cystic hygroma in two groups

Location Group A (n=30) Group B (n=30)
Posterior triangle 15 (50.0%) 15 (50.0%)

Axilla 5(16.7%) 5(16.7%)

Cheek 4(13.3%) 7(23.3%)

Trunk 4(13.3%) 2 (6.7%)

Buttock 1(3.3%) 0 (0.0%)

Forearm 1(3.3%) 1(3.3%)
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Table 2 Comparison of pre-treatment and post-treatment size
in group A and group B

Group Pretreatment size Post treatment P value
(incm3) (n=30)  size (in cm?)
(n=30)
Group A [median 12.00(9.21,16.19)  0.75(0.00, 1.50) <0.001
(IQR)]
Group B [median 16.75(11.63,22.87) 1.50(0.69, 2.06) <0.001
(IQR)]

P value derived from Wilcoxon signed-rank test

Ethical consideration

Ethical clearance was taken from ethical review com-
mittee of Bangladesh Institute of Child Health and
Dhaka Shishu (Children) Hospital (Memo no:BICH-
ERC-8/2/2017, Dated-19/06/2017). Informed written
consent was taken from all parents or legal guardians
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of patients after adequate explanation of the purpose of
the study. They were assured of protection of patient’s
autonomy, privacy, and confidentiality.

Results
Among a total of 60 patients, 37 patients were male and
23 patients were female (ratio 1.76:1). Median age of the
participants werel0 months in group A and 8.5 months
in group B. The most common site of occurrence was the
posterior triangle of the neck (30, 50%). The other sites
were axilla, cheek, trunk (four of them intra-thoracic and
two intra-abdominal) buttock, and forearm (Table 1).
There were no significant differences between groups
with regards to age, sex, and site of involvement (p value
of age 0.841, p value of sex = 0.426),

There was a significant reduction in the median
size of the lesion in both groups (Table 2) and poor
response means response category <25% [6] (Figs. 1

Fig. 1 Pre and post treatment photographs in Group A (Doxycycline)

12—wMg1ér infection




Nabi et al. Annals of Pediatric Surgery (2022) 18:22

Page 4 of 6

Fig. 2 Pre and post treatment photographs in Group B (Bleomycin)

" Weeks after injection

and 2). In group A, 86.7% of participants showed excel-
lent responses, whereas in group B, 60.0% of participants
showed an excellent response. The degree of response
was measured clinically by measuring tape. These differ-
ences in response between groups were marginally statis-
tically significant as p=0.049 (chi-square test) (Table 3).

Doxycycline was more cost-effective than bleomycin.
The cost of doxycycline was 2.00 taka per capsule and the
overall cost in four sessions in 4 weeks was 20 taka (0.25
USD). On the other hand, the total cost of bleomycin in
four sessions was 125 USD.

Adverse effect of treatment was noticed in 11 patients
in group A and 19 patients in group B. A total of 18 (30%)
patients developed fever (38.5-39 °C) that lasted between
24 and 48 h; 16 (26.7%) patients presented with redness
which disappeared within 1-2 weeks post treatment.
Mild anti-inflammatory analgesic was sufficient to con-
trol the symptoms. Nine (15%) patients developed pain
and only two (3.3%) patients developed skin pigmenta-
tion. Fever and redness of the lesion developed more in
group B and pain and skin pigmentation was more in
group A (Fig. 3).

Table 3 Regression of size between groups

Size regression Group A Group B Pvalue
N (%) N (%)

Excellent response 26 (86.7%) 18 (60.0%) 0.049

Good response 4 (13.3%) 10 (33.3%)

Fair 0 (0.0%) 0 (0.0%)

Poor response 0 (0.0%) 2 (6.7%)

Discussion

This study compared the effectiveness of doxycycline and
bleomycin in the treatment of cystic hygroma and it was
found that both were equally effective. Fever and redness
were noticed in fewer patients with Doxycycline whereas
pain and skin pigmentation were noticed in respectively
6 and 2 patients treated with Doxycycline. There were no
significant differences with regards to age, sex, weight,
location of anomaly, and pretreatment between these
two groups. However, a slight male predominance was
found in the current study, which is consistent with other
studies [6-9]. In the current study, in both groups, half
of the lesions were found in the posterior triangle of the
neck which is similar to other reports. Hygromas usu-
ally reside in close proximity to large veins and lymphatic
ducts, in the neck (75%), axilla (20%), and others (5%)
such as mediastinum, retroperitoneum, pelvis, and groin
[10]. Rawat et al. found 57.9% of lesions were in the neck
region [8].

Bleomycin acts by two ways first through cytotoxic
effect and second by sclerosis. It is a DNA synthesis
inhibitor and its exact mechanism of action in cystic
hygroma is not known; however, it is believed that it
may produce a non-specific inflammatory process that
results in the fibrosis of the cysts. Intralesional Bleomy-
cin microsphere in oil emulsion has been reported to
have a good response as it is retained for a long period
of time. Pulmonary fibrosis is associated with treatment
with a high dosage of bleomycin. The safe upper limit for
the dosage of bleomycin in a single session is 30 mg/m?
In most published studies, where small doses of bleomy-
cin were used, there was no pulmonary fibrosis in any of
their patients [4]. Nonetheless, bleomycin is expensive
and is not easily available in many countries.
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Doxycycline is an inexpensive and easily available anti-
biotic. The exact mechanism by which doxycycline is
effective as a sclerosant is unknown, but an inflamma-
tory process that results in fibrosis and involution of cysts
is speculated [14]. It also functions as an angiogenesis
inhibitor by interfering with cell proliferation and migra-
tion via inhibition of matrix metalloproteinase (MMP)
and suppression of vascular endothelial growth factor
(VEGF)-induced angiogenesis and lymphangiogenesis [6].
The injectable form of doxycycline is also readily available
with compounding capability and requires reconstitution
in a normal saline solution at a concentration of 10 mg/
ml. In addition, doxycycline theoretically may prevent
infectious complications. Doxycycline has an established
safety profile. Adverse effects associated with doxycy-
cline are reported as local erythema, edema at the injec-
tion site, and pain [7, 14]. Mild swelling occurs following
injection and typically improves after 24—48 h [6]. Burrow
et al. reported that doxycycline caused severe discom-
fort on injection, requiring general anesthesia in most
patients. Pain requiring narcotic analgesia is common for
1 to 3 h post procedure [6]. In this study, the procedure
was performed on outpatient basis with local anesthesia
(Injection 2% lignocaine) after taking consent from the
parent. Local anesthesia was given as patient’s guardian
did not give consent for general anesthesia and in other
study procedures were done by local anesthesia [11].

Doxycycline showed excellent response in 86.7%
of participants in contrast to 60% with Bleomycin in
this study. Several studies evaluated the efficacy of
sclerotherapy with doxycycline for the treatment of

macrocystic lymphatic malformations. They reported
that 85-93% of patients had excellent to moderate
responses with doxycycline [6, 7, 12, 14]. There was
no patient with a poor response in this study which
is similar to some other studies [6, 7, 14]. Here excel-
lent response means response category >90%, good
response means response category 60-90%, fair
25-50%, and poor <25 %[6]. Rawat and Saxena found
42-57% complete resolution of cystic hygroma treated
with intralesional bleomycin, which is also similar to
our study [8, 13]. Partial response with bleomycin was
in 33% in this study, which was similar with Saxena and
Hajela (36%). However, but Saxena and Hajela noted
22% with no response after repeated injection of bleo-
mycin for 4 times, while in this study, no response was
found in 6.7% of patients which was later treated by
surgery. Saddal also reported that 6% of patients had no
response in his study [15].

Adverse effects of doxycycline and bleomycin were
compared in the current study. In group A, one third of
the respondents (33.3%) had fever and redness whereas in
broup B, the majority of the respondents (43%) had fever
and 33% of respondents had redness. Moreover, doxycy-
cline was found very cost-effective as the overall cost of
doxycycline was almost 20 taka (0.25 UD$) in 4 weeks of
treatment whereas the overall cost of bleomycin in four
sessions was 125 US$. Bleomycin is also rarely available
in our market nowadays. For these reasons, doxycycline
may be considered as a safe, effective, and cheaper alter-
native for bleomycin in the treatment of cystic hygroma
in low- and middle-income countries.
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Limitation

A limitation of the study is that it had a short-term fol-
low-up of 6 months. For this reason, long time follow side
effects could not be evaluated. Further long-term follow-
up studies are needed to assess these.

Conclusion

Doxycycline monotherapy resulted in a higher rate of excel-
lent clinical outcomes compared to Bleomycin in the treat-
ment of cystic hygroma. It was very cost-effective also.

Acknowledgements
None.

Authors’ contributions

Conceptualization, methodology, and investigation: AN; Format analysis: NAK
and MNH; Writing the original draft and preparation: AN and KMNF; Review
and supervision: MKI. The authors read and approved the final manuscript.

Funding
None

Availability of data and materials
Data and materials are available upon reasonable request from the following
orchid id: 0000000280399722

Declarations

Ethics approval and consent to participate
Obtained from institution and parents of the children.

Consent for publication
Obtained from the parents of the children.

Competing interests
The authors declare that they have no competing interests.

Author details

'Dhaka Medical College Hospital, Dhaka, Bangladesh. 2Bangladesh Institute

of Child Health and Dhaka Shishu Hospital, Dhaka, Bangladesh. *Bangabandhu
Sheikh Mujib Medical University, Dhaka, Bangladesh. “Comilla Medical College
Hospital, Comilla, Bangladesh.

Received: 1 July 2021 Accepted: 3 November 2021
Published online: 10 March 2022

References

1. Phookan J, Chatterjee P. Cystic hygromas - our experience. IOSR Journal
of Dental and Medical Sciences. 2016;15(3):42-6.

2. Werner, JA, Du'nne, A.A, Folz, B.J, Rochel, R, Bein, S, Ramaswamy, A.
etal, 2001. Current concepts in the classification, diagnosis and treat-
ment of hemangiomas and vascular malformations of the head and neck.
Eur Arch Otorhinolaryngol, 258(3), pp.141-149.

3. Mirza B, ljaz L, Saleem M, Sharif M, Sheikh A. Cystic Hygroma: An Over-
view. J Cutan Aesthet Surg. 2010;3(3):139-44.

4. Mahajan JK, BharathiV, Chowdhary SK, Samujh R, Menon P, Rao KL. Bleo-
mycin as intralesional sclerosant for cystic hygromas. Journal of Indian
Association of Pediatric Surgeon. 2004;9(1):3-7.

5. YuraJ, Hashimoto T, Tsuruga N. Bleomycin treatment for cystic hygroma
in children. Archiv flr japanische Chirurgie. 1977;46(5):607-14.

6. Burrows PE, Mitri RK, Alomari A, Mulliken JB. Percutaneous sclerotherapy
of lymphatic malformations with doxycycline. Lymphat Res Biol.
2008,;6(3-4):209-16.

Page 6 of 6

7. Nehra D, Jacobson L, Barnes P, Mallory B, Albanese CT, Sylvester KG. Doxy-
cycline sclerotherapy as primary treatment of head and neck lymphatic
malformations in children. J Pediatr Surg. 2008;43(3):451-60.

8. Rawat JD, Sinha SK, Kanojia RP, Wakhlu A, Kureel SN, Tandon RK. Nonsurgi-
cal management of cystic lymphangioma. Indian Journal of Otolaryngol-
ogy and Head and Neck Surgery. 2006;58(4):355-7.

9. Saha AK, Haque SS, Islam KMS. Effect of intralesional bleomycin as an
alternative therapy for cystic hygroma. Bangladesh Medical Journal
Khulna. 2013;46(1-2):12-5.

10. Kennedy TL, Whitaker M, Pellitteri P, Wood WE. Cystic hygroma/lymphang-
ioma: a rational approach to management. Laryngoscope. 2001;111(11
Pt1):1929-37.

11. Das BK. Sclerotherapy with ethanolamine oleate for the treatement of
venous malformation: MS thesis, BSMMU; 2004.

12. Thomas DM, Wieck MM, Grant CN, Dossa A, Nowicki D, Stanley P, et al.
Doxycycline sclerotherapy is superior in the treatment of pediatric lym-
phatic malformations. J Vasc Interv Radiol. 2016;27(12):1846-56.

13. Saxena S, Hajela S. Role of Bleomycin in Treatment of Cystic Hygroma. Int
J Med Res Rev. 2014;2(4):344-8.

14. Cordes BM, Seidel FG, Sulek M, Giannoni CM, Friedman EM. Doxycycline
sclerotherapy as the primary treatment for head and neck lymphatic
malformations. Otolaryngol Head Neck Surg. 2007;137(6):962-4.

15. Saddal N, Sharif A, Ahmad S, Mirza F, Akhtar N, Hag A, et al. Intralesional
bleomycin injection a primary therapy for peripheral lymphangiomas.
Pakistan J Med Sci. 2007,23(2):220-2.

16. Sanlialp, I, Karnak, I, Tanyel, F,C, Senacak, M, E. and Buyukparmukcu, N.,
2003. Sclerotherapy for lymphangioma in children. international Journal
of Pediatric Otorhinolaryngology, 67(7),pp. 795-800.

17. Wiegand S, Eivazi B, Zimmermann AP, Sesterhenn AM, Jammm A.
Sclerotherapy of lymphangiomas of the head and neck. Head Neck.
2010;33(11):1649-55.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com




	Intralesional doxycycline and bleomycin hydrochloride in the treatment of cystic hygroma
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Materials and method
	Study design and settings
	Group allocation
	Variables
	Procedure
	Data analysis
	Ethical consideration

	Results
	Discussion
	Limitation
	Conclusion
	Acknowledgements
	References


