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ABSTRACT

Purpose: To report the outcomes of intralesional bleomycin injections for orbital venous malformations (OVMs)
in a tertiary care setting.

Study Design: Interventional case series.
Place and Duration of Study: Jinnah postgraduate medical Centre Karachi from January 2020 to April 2022.

Methods: This case series included 24 consecutive cases presenting with orbital vascular malformations,
including orbital capillary hemangiomas, lymphangiomas, and orbital varices. The location, dimensions, extent of
involvement, signal characteristics, and enhancement pattern following contrast administration of the lesion were
determined. Intralesional bleomycin injections were given at a dose of 0.5 mg/kg body weight diluted in lidocaine.
Retreatment, if needed was done at an interval of 4 weeks. Follow up included measurement of proptosis and
radiological measurements of tumor volume.

Results: Proptosis and lid swelling were the most common presentations. An average of 2.27+1.3 injections of
bleomycin were given. The mean pretreatment volume was 3.61+1.14 cmd3and the post-treatment volume
was1.41£1.06 cm® with a mean reduction in tumour volume of 2.20£1.13 cm? (t=9.52, p<0.001). There was
marked improvement in clinical symptoms and the proptosis reduction averaged 7.22+2.80 mm (t= 10.95,
p<0.001). Side-effects included conjunctival swelling, skin hyperpigmentation around the lesion, and madarosis.

Conclusion: Intralesional bleomycin injection proved to be an effective and minimally invasive treatment
modality for orbital venous malformations, resulting in significant reduction in lesion volume and proptosis, along
with marked symptomatic improvement. It is a valuable therapeutic option for orbital vascular malformations,
particularly in cases where surgical excision is challenging.
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motility dysfunction, pain, and visual impairment.!
The International Society for the Study of Vascular
Anomalies classification system has categorized these
vascular malformations into fast-flow and slow-flow.?
Arterial and arteriovenous malformations are
categorized as fast flow and venous or lymphatic
malformations are  slow  flow.>  Lymphatic
malformations can be found in any part of the human
body. However, it has been estimated that up to 45%
of the lymphatic malformations are present in the head
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INTRODUCTION

Orbital vascular malformations (OVMs) are a common
diverse spectrum of orbital lesions causing proptosis,

and neck region and 4% of all orbital masses are
lymphatic malformations.*?
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Most of these lesions are benign and localized,
however, a few can be locally aggressive and
recurrent. Rarely, these can be malignant with a risk of
metastasis and poor prognosis. Non-invasive imaging
with MRI and CT scans and Doppler ultrasound aids
in delineating the size and the extent of the lesions and
any bony involvement.’

Surgical debulking is not an option for most of
these lesions as it has been associated with lesion
expansion, retrobulbar hemorrhage, iatrogenic damage
to adherent orbital structures, and a risk of recurrence
due to the friable and infiltrative behavior of the
lesions. Recently, orbital vascular malformations have
been treated using an interdisciplinary approach,
which  includes  surgical excision, selective
embolization, CO? laser therapy, and sclerotherapy.”®
The therapeutic choice for each patient depends upon
the site and size of lesions, hemodynamics, type of
abnormality, and surgeon preference.

Bleomycin is an anti-neoplastic, antibiotic
cytotoxin. It has a sclerosing effect on venous
malformations in several areas, including the orbital
and periorbital regions. Bleomycin sclerotherapy
works by damaging endothelial cells, triggering
inflammation, and promoting thrombus and fibrotic
tissue development, which ultimately obstructs the
affected vessels.’

With  encouraging outcomes, percutaneous
sclerotherapy is being utilized more frequently as a
less invasive option for the treatment of OVMs.
Bleomycin has shown to be a well-tolerated and
efficient therapy for vascular malformations of the
head and neck among the sclerosing drugs now on the
market.'” In this study, we report the outcomes of
treating OVMs with intralesional bleomycin injections
at a tertiary care center.

METHODS

This was an interventional case series conducted at the
Jinnah postgraduate medical Centre Karachi, from
January 2020to April 2022. This study included a total
of 24 patients with orbital vascular malformations,
including orbital capillary hemangiomas,
lymphangiomas, and orbital varices, who were given
an intralesional bleomycin injection. Of the cohort, 15
were female (62.5%) with ages ranging from 2 to 77
years, while 9 were male (37.5%), aged 11 to 25 years.
Exclusion criteria comprised of  known
hypersensitivity to bleomycin, impaired renal or

pulmonary function, and failure to complete follow-
up. The study was conducted after obtaining consent
from the patients or their legal guardians and approval
from the local institutional review board (IRB
number F.2-81/2019/GENL/35480/JPMC).

The preprocedural evaluation included a full
ophthalmic assessment including refraction, fundus
examination, intraocular pressure, extraocular motility,
degree of proptosis, and dystopia. Adjunctive contrast-
enhanced computed tomography (CT) or magnetic
resonance imaging (MRI) scans were performed in all
cases and were evaluated by experienced radiologists.
The location, dimensions, extent of involvement,
signal characteristics, and enhancement pattern
following contrast administration of the lesion were
recorded. Sclerotherapy with bleomycin  was
performed by an experienced ophthalmologist under
general or local anesthesia. The periocular region was
prepared using a 5% povidone-iodine solution and
partial aspiration of the cyst was performed using a 23-
gauge needle.

General anesthesia was administered in children
under 7-8 years, and a dose of 0.5 mg/kg (range 0.2—
0.9 mg/kg per injection) was injected after diluting 15
IU in 15 ml of normal saline and 1% lignocaine. A
multi-puncture technique was used, and the injection
volume did not go above the predicted volume of the
tumor. After the injection, pressure was administered
for ten minutes. Oral analgesics were prescribed, with
retreatments and reviews scheduled every four weeks.

Patients were observed for 24 hours and received
an ophthalmic evaluation prior to discharge. Patients
were followed every 4-6 weeks. Assessments included
quantification of proptosis, evaluation of dystopia, and
visual acuity. The patients were also monitored for any
complications. Repeat MRI scans were used to
determine the local response to therapy. Bleomycin
injections were repeated at 6-8 weeks based on the
clinical and radiological response to treatment.
Statistical analyses were performed using SPSS
version 23. Proptosis and tumor volume were
compared before and after therapy using the paired t-
test.

RESULTS

Twenty-four patients were given intralesional
bleomycin injection between January 2022 and April
2024. Their ages ranged between 2 and 77 years
(mean: 23.9+23.0 years). There were nine (37.5%)
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Table 1: [nitial and post treatment clinical and radiological results.

Clinical Feature Mean+SD Range p-value
Proptosis pretreatment (mm) 23.56+3.22 18.00 —29.00

Proptosis post-treatment(mm) 16.33+3.83 10.00 - 22.00 <0.001
Reduction in proptosis post-treatment (mm) 7.22+2.8 2.00 - 13.00

Volume of lesion pretreatment (cm?) 3.61+1.14 1.70 - 6.00

Volume of lesion post-treatment (cm?) 1.41+1.06 0.00 -3.20 <0.001
Reduction in volume post-treatment (cm?) 2.20+1.13 0.50 - 5.00

Number of bleomycin injections 2.17£1.3 1.00 — 6.00

Figure 1: Orbital giant intraconal venous malformation in an 11-
year-old boy (top preoperative images and bottom postoperative
images).

Figure 2: Upper lid venous malformation in a 77-year-old female
(above) and four weeks after one dose of intralesional bleomycin
(below).

males and 15 (62.5%) females. Venous malformations
were confined to the periorbital or orbital region in all
patients, with 11 lesions (45.8%) on the right and 13
(54.2%) on the left. Lid swelling was noted in 6 (25%)

and proptosis in 18 (75%) patients. The mean number
of injections administered were 2.27+1.30 (range: 1.0—
6.0).

Post treatment conjunctival swelling was noted in
3 patients (12.5%) which was noted 1-2 days
following sclerotherapy which resolved spontaneously
over weeks. Hyperpigmentation of the perilesional
skin was noted in two patients (8.3%) with eventual
good cosmetic outcome. Two patients (8.3%) had
madarosis following the fourth dose of bleomycin.
Few patients with larger lesions experienced mild to
moderate pain during the injection which was resolved
with oral acetaminophen. None of the patients
experienced systemic or ocular functional adverse
effects such as visual loss, neural damage, scarring,
tissue necrosis, pulmonary fibrosis, hematologic
cytopenia, or anaphylactic reaction.

All the cases showed decrease in volume of the
lesions. The average preoperative tumour volume was
3.61£1.14 cm?® (1.70-6.00 c¢m’) and the average
postoperative tumour volume was 1.41+1.06 cm?®
(0.00-3.20 cm®). The mean reduction in tumour
volume was 2.20+1.13 cm? (t=9.52, p<0.001). Table 1
summarises the  post-treatment clinical and
radiological results.

DISCUSSION

Benign congenital abnormalities known as orbital
vascular malformations account for 1-3 percent of all
orbital masses that present to tertiary orbital centres.'!
OVMs can either be localized or extensive and due to
their cosmetic or functional ocular morbidities they
often necessitate an intervention. Because of the
decreased blood flow, there 1s also a risk of
debilitating pain, thrombosis, or hemorrhage.'?

Several treatment modalities such as carbon
dioxide laser ablation, intralesional /oral steroids,
intralesional sclerosing therapy, surgical excision, or a
combination of these are available to treat OVMs with
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variable results.'*!* However, laser therapy and
surgical excision are only beneficial for superficial
lesions. Complete removal is sometimes not feasible
without causing major structural damage, or it carries a
high risk of serious morbidity. Sclerotherapy,
therefore, could be a desirable substitute for treating
complicated and refractory OVMs.

Bleomycin is a sclerosing agent that is less likely
to result in side effects such as subcutaneous atrophy,
venous blockage, and inflammation-related pain. Prior
research has demonstrated that bleomycin is effective
in treating vascular abnormalities in the maxillary
region.!s It has been seen that bleomycin administered
as a single agent can considerably reduce the amount
of orbital cavernous hemangiomas.! More importantly,
using bleomycin combined with fibrin glue or lipiodol
emulsion can virtually eliminate the pain and swelling
associated with proptosis in high-flow OVMs. These
substances might lengthen bleomycin’s local effect,
improving the effectiveness of the treatment.'®

Intralesional administration of bleomycin has
achieved a success rate of 72.3%, while adverse
effects such as erythema, localized swelling, and
injection-site discomfort have been documented.'” In
another study by Gooding C., et al, four patients with
orbital ~ lymphangioma  received  intralesional
bleomycin therapy, resulting in encouraging clinical
responses and no observed systemic or ocular adverse
effects.!®

We observed a significant reduction in proptosis,
lid or conjunctival swelling, and pain after bleomycin
injection without any long-term complications. Figure
1 shows an example of a giant intraconal venous
malformation in an 11-year-old boy that led to a
proptosis of 22 mm on Hertel’s exophthalmometer in
the right eye. An eighty percent reduction in volume
was shown by magnetic resonance imaging, and the
proptosis resolved after two doses of intralesional
injection of bleomycin. Figure 2 shows an upper lid
venous malformation in a 77-year-old woman that
showed a significant reduction in the volume of the
lesion after a single dose of bleomycin. The
complications included eyelid muscle atrophy or
deformation resulting in ptosis, occlusion of the visual
axis, and, in certain patients, eyelid retraction.

Pain, erythema, and edema are the adverse effects
of intralesional bleomycin that are most frequently
noted and documented. With analgesics, the pain is
normally alleviated within 48 to 72 hours. Reports of

patients developing pigmentation of the skin after
treatment with bleomycin in our study were 8.3%,
which resolved spontaneously over a few weeks. A
similar percentage of patients developed madarosis
which has not been reported in other studies. Twelve
percent of patients also developed conjunctival
swelling that also resolved spontaneously. None of our
cases developed fever, gastrointestinal symptoms,
symptoms of pulmonary fibrosis, or any other
systemic complications. MacIntosh PW et al, have
reported transient fever as the most common systemic
adverse effect in patients receiving large doses of
intralesional bleomycin. They also reported diarrhea,
local infection, and vomiting in descending order."

Although there have been rare, reported cases of
pulmonary injury observed in children after bleomycin
intralesional administration, our series no such
complication was noted.?

The small sample size, usage of a single centre,
and varied patient population are our study’s
limitations. Even though three separate investigators
completed the scoring, measurement bias could have
been an issue. Furthermore, due mostly to their poor
adherence, we could notretrieve follow-up outcomes
from part of the cohort for longer than 3 months.
Although the possibility of recurrence was stressed
and patients were urged to return to the clinic, some
did not believe that recurrence was likely. Lastly, the
lack of detrimental side effects in this trial involving a
small number of participants does not indicate safety,
and a risk of optic nerve damage and central retinal
artery occlusion remains.

CONCLUSION

Intralesional bleomycin injections could be taken into
consideration as an alternative therapy option for
refractory cases or as a first-line drug in situations of

untreated deep and superficial orbital venous
malformations.
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