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Bleomycin sclerotherapy for eyelid venous
malformations as an alternative to surgery or

laser therapy

Tomoyoshi Shigematsu, Michelle Sorscher, Evelyn C Dier, Alejandro Berenstein

ABSTRACT

Purpose To evaluate the clinical outcome of patients
with venous malformation (VM) involving the eyelid
treated with bleomycin sclerotherapy.

Methods A retrospective review was performed of

18 consecutive patients with VM involving the eyelid
who underwent bleomycin sclerotherapy. Patients’
clinical presentation, details of sclerotherapy, and post-
sclerotherapy resolution of the lesion as well as any
procedure-related complications were evaluated.
Results Twelve women and six men of mean age
34.3+20.4 years underwent sclerotherapy with
bleomycin. Chief complaints were cosmetic disfigurations
with or without hemifacial deformity (n=2), pain in
engorgement area (n=2), pain and swelling from venous
thrombosis (n=2), swelling or engorgement obstructing
their eyesight (n=2), or eyelid dysfunction (n=1).

The lesions were only in the eyelid in three patients;
otherwise they were extended out of the eyelid either
superiorly (n=3), laterally (n=8), inferiorly (n=8), and/

or posteriorly to the orbit (n=8) to various extents.
Conjunctival involvement was present in 13 patients. 14
patients had received prior treatments including surgery,
laser therapy, or non-bleomycin sclerotherapy. With

an average three sessions of bleomycin sclerotherapy
(average total dose 34.5mg), more than 80%

shrinkage was observed in seven patients (38.9%),
50-80% shrinkage in eight patients (44.4%), and
30-50% shrinkage in two patients (11.1%). One patient
had recurrence, which was successfully treated again
with bleomycin. No procedure-related complications
were noted.

Conclusions The use of bleomycin appears to be

a simple, safe, and effective treatment for venous
malformations involving the eyelid, avoiding more
elaborate and challenging surgical or laser interventions,
and is even effective in full thickness lesions.

BACKGROUND
Venous malformations (VMs) are developmental
morphological anomalies of veins and have been
classified as one of the slow flow vascular malforma-
tions along with lymphatic malformations (LMs)."
As opposed to a hemangioma, these lesions never
proliferate and normally do not involute. They can
increase in size, but they will grow commensurate
with the growth of the patient and will remain in
the same geographical area.”

Although VMs can develop in any part of the
body, the eyelids are relatively rare sites for head

and neck VM, isolated or as part of a larger facial
malformation. Because this area provides such a
delicate interplay between anatomy, aesthetics, and
function, surgical excision is quite challenging.’
Laser treatment seems to be a good option, but
is limited to superficial VMs.* There have been
previous reports of the effectiveness of bleomycin
in orbital lesions,” ® which has been shown to
result in less inflammation and swelling than other
agents.” We report the results of sclerotherapy using
bleomycin in mucosal and dermal surfaces of the
eyelids; previous reports have not focused on the
eyelid.

MATERIALS AND METHODS

This retrospective study was approved by our
institutional review board. In the period between
October 2007 and October 2016, a series of 20
consecutive patients with VMs involving the eyelid
were evaluated and treated at our institute. From
the medical records, patients' clinical courses
from presentation to end of follow-up, details
of treatments, radiological images, and clinical
photographs were reviewed. The location of the
lesion was confirmed by reviewing the clinical
photographs, radiological imaging, and proce-
dural records. Radiological imaging of the VMs
was performed by Doppler ultrasonography and/
or MRI with and without intravenous gadolinium
(Gd) contrast. All patients had clinical photo-
graphs taken before starting bleomycin treatment
and at least 7 weeks after the completion of treat-
ment. All VMs were treated by percutaneous and/
or transmucosal sclerotherapy with bleomycin in
various preparations. The number of sclerotherapy
sessions, type of bleomycin used, and total amount
of bleomycin including treatment of lesions in
other locations were recorded. Patients’ follow-up
periods ranged between 2 months and 7 years. The
response of the eyelid lesion to the treatment was
graded as: no response (no change in size or appear-
ance after injection); mild response representing
some improvement (30-50% estimated decrease
in size after injection); good response repre-
senting a noticeable improvement (50-80% esti-
mated decrease in size after injection); significant
response representing a near or total disappearance
of the lesion (80-100% shrinkage of the lesion with
normal appearing skin and/or mucosa); and recur-
rence. The grading was developed by the compre-
hensive vascular malformation group consisting of
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an interventional neuroradiology team, surgical team, pediatric
hematologist, and dedicated nurse practitioners. The evaluation
was done by at least two members of the VM group, comparing
the pretreatment clinical photographs and/or imaging with the
final ones obtained at least 7 weeks after the final treatment.
Complications were reviewed from the medical record.

Endovascular technique

Each patient received at least one intralesional injection of bleo-
mycin under aseptic technique and under general anesthesia
with special precautions to prevent skin markings and hyper-
pigmentation, seen when removing adhesive tape, EKG leads,
or any adhesive products. Otherwise, if needed, the tapes were
left for at least 48 hours in order to avoid hyperpigmentation on
removal. Any scratches on the skin were also avoided. Under
direct visual guidance, a 24 gauge angiocatheter or a 26 gauge
needle was used to access the eyelid lesion. Once blood flow
was obtained, the bleomycin was injected as either or both of
two preparations: (1) non-radiopaque undiluted bleomycin at a
concentration of 3 mg/mL; and (2) a foam at 1 mg/mL. The foam
was prepared by mixing equal amounts of bleomycin (3 mg/mL),
25% albumin, and air. Only in relatively large lesions, and if the
stability of the needle allowed, was a venogram obtained with
cautious contrast injection (cases 1 and 2), where the venogram
shows a very slow flow lesion and, in view of the risk of extrav-
asation, we have discontinued performing venography in this
specific location. The 21 gauge EchoTip needle (Cook Medical,
Bloomington, Indiana, USA) was used to access the lesion when
the lesion was larger and extending out of the eyelids. In our
institute, bleomycin powder (15 mg) is reconstituted with 5 mL
of normal saline (dilution 3 mg/mL). The amount of bleomycin
per procedure did not exceed 0.5 mg/kg body weight or a total
of 15mg per session, whichever was smaller, and a lifetime
cumulative dosage of no more than 400 mg, which is not the
case for this anatomical location. The procedure was repeated at
intervals of 6-9 weeks if needed.

RESULTS
Data were collected from 18 patients. Their characteristics and
treatment summary are shown in table 1.

Interestingly, in three patients the lesion was noticed in adult-
hood at the age of 19, 27 and 48 years, respectively, despite the
eyelid being a superficial and cosmetically obvious structure. The
other 15 patients reported that the VM was present at birth or
early infancy. All the patients complained of cosmetic disfigura-
tion. Their chief complaints included massive hemifacial defor-
mity (n=2), pain in engorgement area (n=2), pain and swelling
from venous thrombosis (n=2), swelling or engorgement
obstructing their eyesight (n=2), and eyelid dysfunction (n=1).
Five patients had had no previous treatment and 15 patients had
received prior treatments which included surgery (n=10), laser
therapy (n=4), and non-bleomycin sclerotherapy (n=3).

The VM was on the right side in 11 patients and on the left
side in seven patients. The lesion was localized in the upper
eyelid in four patients, in the lower eyelid in 11 patients, and
in both upper and lower eyelids in three patients. The lesions
were limited to the eyelid exclusively in four patients. In the
other patients, the lesions extended either superiorly to the fore-
head (n=3), laterally to the temporal area (n=8), inferiorly to
the hemifacial area including cheek, nose, lips, and mandible
(n=8), and/or posteriorly to the orbit (n=8), to various extents.
Conjunctival involvement was present in 13 patients. Multifocal
lesions obviously remote from the lesion including the eyelid
were found in four patients (in the neck, back, oral cavity and

Table 1 Patient characteristics and outcomes
Total case number 18
Age 34.3+20.4years
Gender
Women 12
Men 6
Side
Right 1
Left 7
Location
Upper 4
Lower 1"
Both 3
Extended lesion
Focal in eyelid 3
Frontal area 3
Temporal area 8
Hemifacial area 8
Orbit 8
Remote lesion 4
Conjunctiva involvement 13
No of procedures per patient 1-5
Average 3.0
Total amount of bleomycin per patient 1.9-96.95mg
Average 34.5+23.0mg
Bleomycin preparation
Undiluted (3 mg/mL) 23
Diluted (1 mg/mL) 33
Foam (1 mg/mL) 14
Results
Significant response 7 (38.9%)
Good response 8 (44.4%)
Mild response 2 (11.1%)
Recurrence (followed by significant response) 1 (5.56%)

deep maxillae, respectively). Of eight patients who had an intra-
orbital lesion, four patients had treatment at the same time.

The total number of bleomycin sclerotherapy sessions ranged
from one to five. The extended lesions were treated in the same
procedure using bleomycin. The total amount of bleomycin used
during all the sessions to complete the treatment ranged from
1.9mg to 96.95 mg (average 34.5 mg). In the total of 56 sessions
of bleomycin sclerotherapy, undiluted bleomycin (3 mg/mL) was
used in 23 sessions, diluted (1 mg/mL) bleomycin in 33 sessions,
and bleomycin foam in 14 sessions, alone or in combination.

Among the 18 patients, the response to treatment was a signif-
icant to complete response in seven patients (figure 1) (38.9%),
good response in eight (figure 2) (44.4%), mild response in
two (11.1%), and there was no patient with no response. One
woman had recurrence during pregnancy, which was treated
again with bleomycin after her pregnancy and ended in a signifi-
cant response (figure 3). An overall good response was achieved
in 88.9% (16/18 patients). Each patient experienced minimal
swelling just after the bleomycin injection, which resolved in
a few days. No ulcerations, hyperpigmentation, dysfunction of
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Figure 1 Case 1. A 58-year-old woman with venous malformation in the right lower eyelid and infraorbital area. The bulging lesion (A) with
mucosal discoloration (B) shown in the MRI T2-weighted image (C) coronal section (yellow arrow), in addition to a separate maxillary lesion with
some phlebolith (sky blue arrow), almost completely disappeared after one session of bleomycin sclerotherapy, except for a small discoloration in the
middle of the right lower eyelid (E). The venogram in the treatment is shown in (D). The mucosal lesion also regressed without mucosal damage (F).
MRI T2-weighted image coronal section (G) shows more than 75% shrinkage of the infraorbital lesion (yellow arrow). The lesion in the maxillary area
which had not received the bleomycin injection was unchanged.

Figure 2 Case 2. A 6-year-old girl with a left lower eyelid venous malformation (VM). Full thickness VM lesion involving the left lower eyelid (A) and
the mucosal area (B), shown in the MRI T2-weighted images (C, D) coronal section indicating the hyperintense lesion with some phlebolith (yellow
arrow), shrank significantly after three sessions of sclerotherapy with bleomycin (F). Intraprocedural venogram is shown in (E).
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Figure 3 Case 3. A 27-year-old women with a left lower eyelid
venous malformation. The lesion with discoloration and disfiguration
of the left lower eyelid, the nasal area (A), and the mucosal area (B)
had almost disappeared after three sessions of sclerotherapy with
bleomycin (C, D). After pregnancy there was significant recurrence of
the eyelid lesion (E), especially in the mucosal area (F), which regressed
after two additional intralesional bleomycin injections without any scar
formation (G, H).

ocular motion, or visual impairment was observed. No patients
reported symptoms consistent with pulmonary fibrosis and,
other than recurrence of one venous malformation, no late
complications including adverse scarring or dermal fibrosis
occurred during the clinical follow-up.

ILLUSTRATIVE CASES

Case 1

A 58-year-old woman presented with a rightside eyelid VM with
infraorbital engorgement which worsened following surgical
treatment performed elsewhere. The lesion extended from the
right lower eyelid to the infraorbital area, and some discol-
oration in the palpebral conjunctiva was seen (figure 1A,B).
T2-weighted MRI showed a right infraorbital lesion and a
remote maxillary lesion with some phleboliths (figure 1C).
Just one session of an intralesional 15 mg bleomycin injection
to the eyelid lesion was performed (figure 1D), and a signifi-
cant response was observed. The patient was pleased with the
outcome and deferred any additional treatment (figure 1D,E).
Follow-up MRI demonstrated good shrinkage of the infraor-
bital lesion, which has been stable for 7 years (figure 1F).

Case 2

A 6-year-old girl presented with a left side lower eyelid VM
that had proved resistant to sclerotherapy with an unknown
substance performed elsewhere. She complained that the lesion
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had ‘ballooned up’, obstructing the eye field and causing pain,
especially when she cried. The lesion occupied the full thick-
ness of the eyelid and the palpebral conjunctiva (figure 2A,B).
T2-weighted MRI showed a typical high intensity lesion with
a phlebolith (figure 2C,D). A good response was observed
following three sessions of intralesional bleomycin injection
(total bleomycin 14 mg), with a dramatic improvement in pain
and engorgement. The patient is to undergo additional bleo-
mycin sclerotherapy.

Case 3

A 27-year-old woman presented with a left side lower eyelid
VM. We also found bluish discoloration in the region of the
nasal labial fold upper lip, lateral aspect of the nose, and malar
area on the left side. The lesion was misdiagnosed as heman-
gioma at birth and had remained stable until a few weeks before
presentation when she noticed worsening engorgement. The
lesion occupied the full thickness of the eyelid and the palpe-
bral conjunctiva (figure 3A,B). After three sessions of bleo-
mycin injections (total 16.6 mg), the VM in the eyelid almost
completely regressed (significant response) (figure 3C,D).
However, 3 years later, after having another baby, she came
back with some recurrence which became more prominent
prior to her menstrual cycle (figure 3E,F). She underwent
two additional sessions of bleomycin injection and a signifi-
cant response was obtained (figure 3G,H). She received a total
of 34.6 mg bleomycin without any complications.

DISCUSSION

VMs are congenital, with a propensity to expand without
regression, and can have significant functional and aesthetic
morbidity. They can change with hormonal shifts® and during
a Valsalva maneuver.’

For asymptomatic VMs with only minimal deformity, obser-
vation is the most appropriate treatment.'’ However, in the
eyelid, even a small lesion can cause malfunction of the eyelid
and the area is cosmetically so distinct that the patient can
be easily distracted. Furthermore, in some cases, episodic
engorgement can result in obstructing the visual field.

Multiple treatment options exist for VMs, including laser
therapy, sclerotherapy, and surgery. Decisions regarding which
treatment courses to follow vary widely with available exper-
tise of various specialties and institutions.'' Besides clinical
examination, image evaluation is crucial to decide which treat-
ment should be chosen. MRI is the gold standard in VM as it
provides the most detailed assessment of size and extent as well
as the relationship with adjacent normal tissue'? and multifo-
cality. As shown in figures 1 and 2, the best visualization of
VMs is on T2-weighted imaging with fat saturation, and MRI
information is useful to exclude extension to the orbit.

Surface non-contact Nd:YAG laser has shown efficacy and
safety for superficial skin VM treatment,* * but still seems to
be limited to localized thin surface lesions.

Surgical excision is useful for localized VMs, often after
sclerotherapy.’* As the surgical anatomy of the eyelid is one
of the most complex in the head and neck, direct surgery
for eyelid VMs is challenging without loss of normal func-
tion to protect the eyes and to obtain an appearance that is
satisfactory to the patient.’ * Amniotic membrane grafting
is a good option in the management of conjunctival vascular
malformations.'®

Over the past decades, percutaneous sclerotherapy has
emerged as the first modality in the treatment of VMs.'? Ping-
yamycin, which is bleomycin, has been used in orbital and
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periorbital VM sclerotherapy with good outcomes.® ® To our
knowledge, its use in the mucosal and dermal surfaces of the
eyelids has not been reported before. Lee and Chen reported
three patients with eyelid VMs who were treated with absolute
alcohol injection which resulted in good clinical outcomes.'” In
our study, the overall good response rate was 88.9%, which is
comparable to the results of previous case series of bleomycin
therapy for VMs.” 2! We had one recurrence after bleomycin
injection sclerotherapy, but the patient was successfully treated
again with bleomycin. In the two patients with a poor response,
additional sclerotherapy injections might have improved the
outcome. Local lesions responded slightly better, but as long as
the eyelid lesions are directly treated, the results are as shown
in the report. It is not dependent on the extensiveness.

Eyelid VMs usually do not drain into the cavernous sinus.
In intraorbital lesions, it is important to look for cavernous
sinus drainage when injecting contrast. If present, it may be
dealt with in various ways including using foam or, in specific
circumstances, a small amount of glue or coils to block such
drainage may be used. In one case in this series, an intraor-
birtal lesion with cavernous sinus drainage was treated with
bleomycin using the foam preparation.

Bleomycin is a cytotoxic glycopeptide antibiotic produced
by the bacterium Streptomyces verticillus, which was devel-
oped as an antineoplastic antibiotic in 1966* and its sclerosing
effect was discovered later. Its mechanism of action is inhi-
bition of DNA synthesis and involves damage to endothelial
cells with a non-specific inflammatory reaction and occlusion
of vessels. It was initially reported in 1977 for the treatment
of cystic LMs by Yura et al,”> and has successfully been used
in LM.*

The risk of pulmonary fibrosis in patients receiving more
than 450 mg bleomycin systemically is three times higher than
with doses below this level.”* This complication has not been
described following percutaneous sclerotherapy. In the present
study the maximum dose of bleomycin was 96.95mg in an
extensive VM involving the eyelid, and no pulmonary problem
was seen. Another avoidable complication of bleomycin is
bleomycin-induced flagellate erythema.*® Our protocol is to
avoid tape in anesthesia management and to educate patients
to avoid scratching. If tape is needed, we leave it for 48 hours
after bleomycin injection.

In many cases the size of the veins in the eyelids is very
small. It is easy to rupture the vessel in trying to obtain a veno-
gram, and extravasation is often observed. If this happens it is
not possible to inject bleomycin. Therefore, once blood flow is
obtained, bleomycin should be injected with minimal manip-
ulation. Blood return is often checked to ensure the needle
or angiocatheter is intravascular. We used three types of bleo-
mycin preparation: undiluted bleomycin (3 mg/mL), diluted
bleomycin (1 mg/mL), and bleomycin foam (1mg/mL with
equal parts of 25% albumin and air). The foam preparation of
bleomycin has been reported to be a good option in VMs,*” as
it maximizes the surface contact of the sclerosant with the walls
of the VM and allows for excellent visualization by ultrasound
or fluoroscopy like STS foam. Instead of manual compression
of superficial veins or vein embolization with coils or cyano-
acrylates, the foam preparation of bleomycin produces stagna-
tion and it stays in the lesion, permitting longer contact with
the abnormal endothelium.

CONCLUSIONS
We report a series of VMs involving the eyelid treated with
bleomycin injection. The use of bleomycin in various forms

appears to be a simple, safe, and very effective treatment for
VMs involving the mucosa of the eyelid and periorbital area,
avoiding more elaborate and challenging surgical or laser
interventions, and is effective in full thickness lesions.
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