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ABSTRACT
Introduction: Vascular anomalies are considered the most common form of congenital and neonatal
dysmorphogenesis. They are classified into hemangiomas and vascular malformations (VMs) which
are divided into high and low flow VMs which include venous, lymphatic, and combined lympha-
tico-venous malformations. Different treatment modalities for vascular anomalies including sclero-
therapy, vessel embolization, surgical excision and a conjunction of these. Bleomycin developed as
a cytotoxic antitumor agent Which has an antiproliferative effect. It has been become widely used
for treatment of vascular anomalies because of its high sclerosing effect on vascular endothelium.
Objective: to evaluate clinical and radiological effect of bleomycin injection for the treat-
ment of head & neck hemangioma & different types of low flow vascular malformation.
Materials and Methods: a retrospective study was done on 25 patients with different types
of vascular anomalies and were treated by intralesional bleomycin injection at the Depart-
ment craniomaxillofacial & plastic surgery at Alexandria university & Nile of hope hospital.
Results: The clinical, radiographical and patient satisfaction outcomes were markedly improved.
Conclusions: bleomycin injection into vascular lesion is a noninvasive mo-

dality for vascular malformations treatment with excellent results and low cost.
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INTRODUCTION

Head and neck vascular anomalies are
a complex group of lesions that chal-
lenge the maxillofacial physicians starting
from understanding of the difference be-
tween its 2 main forms to its management.
Based on the International Society for the
Study of Vascular Anomalies (ISSVA) Mulliken
and Glowacki" classified vascular anomalies
into two categories as hemangiomas and vas-
cular malformations (VMs)"which are further
divided based on their flow into low flow VMs
(LFVMs) including venous, lymphatic,com-
bined i.e., venolymphatic and capillary mal-
formation, or high flow including arterial mal-
formation, arteriovenous malformation and
arteriovenous fistula.>*Venous and lymphatic
malformations among other vascular lesions
having incidence of 1:5000-10,000 and main-
ly occurs in head and neck regions by 40%.
“IMost of evidenced based studies confirmed
that infantile hemangiomas have an incidence
of 4-5%, but in the literature have an over-
all incidence of 3-10%.8'Risk factors which
concluded by a multicentric prospective study
on infantile hemangiomas are Caucasian eth-
nicity, multiple gestations, prematurity, female
gender, advanced maternal age and low birth
weight.®lHemangiomas mainly present at
birth and most diagnosed at 1 year old" while
venous malformations usually present at birth
which Slowly grow throughout life till diag-
nosed at second decade. Clinically, lesions of
hemangioma presented as pink or violaceous
oval or round plaques or exophytic masses
associated with peripheral veins or surface
telangiectasia ,®® while venous malforma-
tion lesions presented as easily compressed
pale-to-dark blue ill-defined masses!® which
have high response to infection, trauma or
hormonal fluctuation.”'Lymphatic malforma-
tions (LMs) develop at the onset of puberty
during childhood although the presence of
dysplastic vessels from birth, predominantly
affecting females suggests a hormonal influ-
ence as estrogenic.®! Occur usually in lym-
phatic-rich regions such as the axilla, groin,
mediastinum, oral cavity and head and neck
but it also can occur throughout the body. LMs
sub divided into macrocystic, microcystic, or
mixed, where Macrocystic LMs are large,cys-
tic smooth lesions, lying either mostly super-
ficially under subcutaneous tissue or normal
skin or rarely at deep spaces as aerodigestive
tract, retroperitoneum,'™ while microcystic
LMs affecting usually mucosal surfaces or
the skin,appear as firm, small,hemorrhagic
or translucent vesicles that may appear like
brawny edema.l'!'There are many reported
treatment modalities for VMs including cop-
per needle treatment,sclerotherapy, vessel

embolization, laser therapy, electrochemi-
cal therapy, surgical resection or conjugated
treatment of these.Regarding percutaneous
sclerotherapy is a safe and effective treat-
ment to minimize bleeding during surgery and
reduce the size of the lesion.l"” Sclerosing
agents have been including bleomycin, so-
dium tetradecyl sulphate, absolute ethanol,
sodium morrhuate, ethibloc and OK 432.13-14
In 1966, Umezawa developed bleomycin as a
antitumor cytotoxic drug.!"® Recently, bleomy-
cin injection into the lesion has been shown to
be an efficient noninvasive treatment for vas-
cular lesions because of its apoptotic effect
on immature cells that grow rapidly inducing
degradation of DNA.!"4'®! |t has been become
used widely because of its affordable price,
availability, low side effects and elevated scle-
rosing effect on endothelium of blood vessels.
The aim of this article is to evaluate the ef-
fect of bleomycin injection for the treatment
of head & neck hemangioma & different
types of low flow vascular malformation.

Subjects and Methods

This was a clinical observational study includ-
ing all available children diagnosed clinical-
ly and radiographically with hemangioma &
low flow vascular malformations (lymphatic,
venous and combined lympho-venous). This
Cohort retrospective study of bleomycin in-
jection was conducted in the interval between
January 2022 till January 2025. Patients at
this study were selected from the craniomax-
illofacial & plastic surgery department at Alex-
andria university & Nile of hope hospital. Pa-
tients approval was obtained through a written
consent for the use of intralesional bleomycin
injection after explaining the possible side
effects and detailed risks of the injection.
Ethical approval was obtained from Commit-
tee of Alexandria University Faculty of Den-
tistry (IRB No. 001056 — IORG 0008839) prior
to any research-related activities. All proce-
dures performed in the study were conduct-
ed in accordance with the ethical standards
given in the 1964 Declaration of Helsinki, as
revised in 2013 and other ethical guidelines
adopted by the Research Ethics Committee
of Alexandria University Faculty of Dentistry.
Total number of patients was 25 patients
between 1m to 12 years old having heman-
gioma & low flow vascular malformations
(lymphatic, venous and combined lympho-ve-
nous) on the basis of history and physical
examination were included in this study.['”®!
Duplex ultrasound (DUS) was requested
to assure diagnosis and exclude high flow

99



VMs from the study. Also exclude immuno-
compromised patients, patients with drug
hypersensitivity to bleomycin & those with lo-
calized lesions that are accessible surgically,
or with total vessel thrombosis or marked soft
tissue component.l'JA standardized detailed
sheet of case history recording the specific
data of the patient including name, age, gen-
der, weight, site of the lesion, size of the lesion,
special investigations, allergy to any drug and
past intervention for this lesion. The patients
with hemangioma & low flow vascular malfor-
mations (lymphatic, venous, combined lym-
pho-venous) were selected for bleomycin in-
jection into the lesion. Serial photography and
measurements taken before, during and after
completion therapeutic session were record-
ed to document the response to treatment.
The intervetion was performed in operating
room under sedation anesthesia. Bleomycin
powder (15 mg) was diluted in10 cm of normal
saline. A dose of 1ml/kg was injected intrale-
sional percutaneous or intra-oral puncture by
3 cm disposable sterilized plastic syringe in a
radial fashion at each session (Figure 1). 2% At
each session, a dose of 15 mg never exceed-
ed. Well distributed injection was checked
by blanching of the overlying skin during in-
jection.?" Injection, then application of pres-
sure gauze for about 5-10 min, then appli-
cation of pressure dressing. Patients were
kept under observation for about 1 h to 2h
then discharged and mild analgesia was pre-
scribed. At least 3-4 weeks were maintained
between each time of injection if needed.

E T

der in vial. (B, C) powder diluted by 10 cm
of saline. (D) 3 years old girl with low flow
venous malformation at left preauricular
area underwent sedation anesthesia. (E)
field was disinfected by betadine. (F) in-
jection was started of diluted bleomycin by

dose 1mg/1kg/session in depth and radial
fashion into the lesion after aspiration was
done to avoid injection into blood vessels.
Clinically, patient’s follow-up was done every
week as an outpatient, and parameters such
as color, size and texture of the lesion were
monitored after treatment at every week. Pre
and post-injection serial photographs were tak-
en for the evaluation of aesthetic appearance.
Patients were followed for a period of 6-12
months. The results were documented based
on a 4-point scale that was modified by Achau-
er et al.(22) and Hassan et al.(23) This scale
took volume, colour and texture of the lesion
after treatment into consideration, includes:
1. No response, where the size of the

lesion not changed or enlarged.
2. Mild improvement, where Iless than

50% of lesions size decreased and

appearance with mild improvement.
3. Marked improvement, where more

than 51% of lesions size decreased

and appearance with remark-

able improvement less than 100%.
4. Cured, where complete disappear-

ance of the lesions without recurrence

for at least 6 months after last injection.
Also, the patient or the parents filled in ques-
tionnaire based on their satisfaction related
to pain, over all symptoms and self-confi-
dence which is similar to PRO questionnaire
of Abdelaty et al (17) but it was more simpli-
fied by measuring satisfaction on only 3 do-
mains and not 6 domains excluded daily ac-
tivities, movement and health perception as
they were not affected at the present studied
patients. Each domain is measured before
and after 12 weeks the procedure by given a
grade from 1 to 5, corresponds to reference

 d,very dissatisfied

+ d, refers to dissatisfied
 d, refers to neutral

+ d, refers to satisfied

 d, refers to very satisfied
Radiographically,?42%  After 12 weeks of
the procedure Duplex US was done and
compared with the preoperative one in
the same region to estimate the improve-
ment. The outcome was classified as:
1-Gradel: total or near total obliteration of
the vascular space.

2-Grade II: decrease of the size of the lesion,
the number of vascular spaces, or partial
obliteration (increased echogenicity).
3-Grade llI: nothing is changed
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Statistical Analysis

Data was analyzed using IBM SPSS version
23 for Windows, Armonk, NY,USA. Qualita-
tive variables were summarized using fre-
quency and percentage while quantitative
variables were presented using mean, me-
dina, standard deviation,minimum and maxi-
mum. Pearson Chi Square test and the Wil-
coxon Signed Rank test were used for data
comparisons.All tests were two tailed and the
significance level was set at p value<0.05.

Results

This retrospective study was conducted in the
interval between January 2022 till January
2025 on all available patients (25) at the De-
partment craniomaxillofacial & plastic surgery
at Alexandria university (by 15 patient) & Nile
of hope hospital (by 10 patient), included 16
females and 9 males. Their ages ranged from
6 months to 12 years (mean, 5.44 years). They
were diagnosed by vascularlesiontypes where
10 patients (mean, 40%) with hemangiomas,
6 patients with low flow venous malformation
(mean, 24%), 4 with lymphatic malformation
(mean, 16%) and 5 patients with veno-lym-
phatic malformation (mean, 20%). Table 1
Diagnosis was based on clinical presentation
and radiographically where all 25 patients
(mean, 100%) provided basically doppler ul-
trasound (DUS) on affected area used as
reference to original size of lesion to be com-
pared with post operative DUS to detect any
improvement in the lesion size, 4 patients
(mean, 16%) with CT, 12 patients (mean,
48%) with MRI, 5 patients (mean, 20%) with
CTA, only 1 patient (mean, 4%) with FNAC
and 2 patients (mean, 8%) with MRA. Table 1.
There were a wide variety of the lesion site
where 5 patients (mean, 20%) affected at fore-
head area, 2 patients (mean, 8%) at temporal
area, 5 patients (mean, 20%) at parotid area,
1 patient (mean, 4%) at Eyebrow, 1 patient
(mean, 4%) at eyelid, 4 patients (mean, 16%)
at nose, 1 patient (mean, 4%) at orbital area,
6 patients (mean, 24%) at cheeks, 4 patients
(mean, 16%) at nose, 8 patients (mean, 32 %)
at lip, 1 patient (mean, 4%) at commissure, 2
patients (mean, 8%) at preauricular area, , 1 pa-
tient (mean, 4%) at chin, 1 patient (mean, 4%)
at periorbital, 1 patient (mean, 4%) at subman-
dibular area, 1 patient (mean, 4%) at tongue
and 1 patient (mean, 4%) at palate. Table 1

Table 1: Demographic data and characteristics of
the study sample

Variables N= 25 ptients
Age in years Mean £SD 5.44 +3.53
Gender: n (%) Males 9 (36%)
Females 16 (64%)
Pre-operative us 25 (100%)
radiograph: n (%) cT 4 (16%)
MRI 12 (48%)
CTA 5 (20%)
FNAC 1 (4%)
MRA 2 (8%)
Lesion type: n (%) | Hemangioma 10 (40%)
Low flow venous | 6 (24%)
malformation
Lymphatic mal- | 4 (16%)
formation
Veno-lymphatic | 5 (20%)
malformation
Site: n (%) Forehead 5 (20%)
Parotid 5 (20%)
Eyebrow 1 (4%)
Eyelid 1 (4%)
Nose 4 (16%)
Orbital 1 (4%)
Cheek 6 (24%)
Lip 8 (32%)
Commissure 1 (4%)
Preauricular 2 (8%)
Parapharyngeal | 1 (4%)
Chin 1 (4%)
Temporal 2 (8%)
Periorbital 1 (4%)
Sub-mandibular | 1 (4%)
Tongue 1 (4%)
Palatal 14)%

They were treated as inpatient and analyzed
prospectively with percutaneous bleomycin
injection ranging between 1 — 15 times (mean,
5.36) under sedation anesthesia with a peri-
od between each time ranging from 1 month
to 12 months (mean, 3.38) for needed cases.
Table 2. Patients’ follow up was done for 12 months.

Variables N= 25 patients
Number of injec- | Mean +SD 5.36 +3.62
tions Min — Max 1-15

Time between Mean +SD 3.38 £3.52
each injection Min — Max 1-12
(months)

Clinical outcome based on pre & post photos of
the lesion revealed that one patient (mean, 4%)
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provement,3 patients (mean, 12%) had
marked improvement, and 13 patients
(mean, 52%) were totally cured. Table 3

Table 3: Clinical improvement and postoperative
DUS

Clinical improvement: | No response 1 (4%)
n (%) Mild improve- | 3 (12%)
ment
Marked im- 13 (52%)
provement
Cured 13 (52%)
Postoperative DUS: Grade | 16 (64%)
n (%) Grade |l 9 (36%)

Clinical outcomes in relation with each type
of vascular lesions, showed that 6 patients
(mean, 60%) with hemangiomas had im-
proved outcome, 3 patients (mean, 30%)
were totally cured and only 1 patient (mean,
10%) had no change, while patients with low
flow venous malformation were totally cured
except for only 1 case showed mild improve-
ment, 2 patients with lymphatic malformation
(50%) were improved and the other 2 cases
(50%) were totally cured, and 2 patients with
veno-lymphatic malformation (40%) were im-
proved while other 3 cases (60%) were totally
cured. Table 4

Table 4: Association between clinical improvement
and lesion type

Lesion type Clinical improvement
No rsponse | Im- Cured

proved
Hemangioma 1 (10%) 6 (60%) | 3(30%)
Low flow ve- 0 (0%) 1 5 (83.3%)
nous malforma- (16.7%)
tion
Lymphatic mal- | 0 (0%) 2 (50%) | 2 (50%)
formation
Veno-lymphatic | 0 (0%) 2 (40%) | 3 (60%)
malformation
p value' 0.508

p value’: Pearson Chi Square test

Clinical marked improvements and complete
cure showing in the following (Figures 2-7)

-j e o -
Figure (2): (A, B, C, D) Showing 7 years old
girl presented with a left, periorbital, cheek,
upper lip, commissure and intra-oral buccal
low flow venous malformation. (E, F, G, H)
showing marked clinical improvement after
13 bleomycin injections during 12 months
with check heamangioma has no change,
while 8 patients (mean, 32%) had mild im
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Figure (4): (A) Showing 2 years old girl pre-
sented with hemangioma at right temporal,
right side of forehead, right eyebrow, upper
eyelid & nose. (B) showing complete cure af-

ter 9 bleomycin injections through 10 months.

Figure(5): (A)Showing 4 years old girl
presented with hemangioma at upper lip.(B)
showing complete cure after 3 bleomycin

injections through 3 months

Figure (6): (A) Showing 9 years old girl
presented with veno-lymphatic malforma-
tion at the left parotid area. (B) showing
complete cure after 3 bleomycin injec-

tions through 3 months

G 1 H

Figure (3): (A, B, C, D) Showing 3 years old

girl presented with bilateral Parotid, cheeks &
lower lip hemangioma. (E, F, G, H) showing
marked clinical improvement after 15 bleo-

mycin injections during 12 months

Figure (7): (A) Showing 2 years old girl pre-
sented with hemangioma at the right-side
forehead. (B) showing clinical improvement
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after 4 bleomycin injections through 5 months.
Radiographical outcomes based on post
DUS compared with pre injection, re-
vealed complete obliteration in 16 pa-
tients (mean, 64%) and reduction in lesion
size in 9 patients (mean, 36%). Table 3
Subjective  outcome  filled in  sur-
vey based on patient and parent
satisfaction related to pain, over all symptoms
and self-confidence filled in questionnaire.
Results revealed that mean pain score be-
fore injection was 1.80 with SD +0.76 that
markedly decreased after injection to mean
4.44 with SD +0.71 and this was statistical-
ly significant as p value=<0.001*. Table 5

Table 5: Comparison of satisfaction of patients
regarding subjective improvement domains

Pain Overall symp- Self Confi-
toms dence
Before | After Before After | Be- After
fore
Mean +SD | 1.80 4.44 1.80 4.44 1.60 4.48
+0.76 +0.71 +0.76 +0.71 | £0.71 | +0.71
Median 2.00 5.00 2.00 5.00 1.00 5.00
Min —Max | 1.00- | 3.00- 1.00 - 3.00 1.00- | 3.00-
3.00 5.00 3.00 - 3.00 5.00
5.00
p value' <0.001* <0.001* <0.001*

*Statistically significant at p value<0.05,
p valuel: Wilcoxon Signed Rank test
Regarding over all symptoms, mean value
before treatment was 1.80 with SD +0.76
that markedly decreased after treatment with
mean value 4.44 with SD +0.71. and this was
statistically significant as p value=<0.001*.
self-confidence mean value before treat-
ment was 1.60 with SD +0.71 that markedly
decreased after treatment with mean value
4.48 with SD +0.71. and this was statistical-
ly significant as p value=<0.001*. Table 5

Discussion

Head and neck vascular anomalies are chal-
lenging in their management. They have
different types including hemangiomas,
LVMFs (including venous, lymphatic and ve-
no-lymphatic) and HVMFs and have high
rate of incidence such as the Venous and
lymphatic malformations with incidence of
1:5000-10,000(4) and the infantile hemangi-
omas with an overall incidence of 3-10%.(5)
Mostly they present at birth either diagnosed
at 1 year old as hemangioma(7) or diagnosed
at second decade as venous malforma-
tions, while lymphatic malformations devel-

op during childhood at the onset of puberty.
Patients usually complaining of pain if lesions
causing pressure on nearby nerve or super-
imposed by infection, facial deformity affect-
ing child self-confidence and complaints relat-
ed to the site of lesion as difficult in swallowing
associated with LFVM at oropharyngeal area.
Treatment modalities for VMs including la-
ser therapy, vessel embolization, electro-
chemical therapy, copper needle treatment,
surgical excision, sclerotherapy by bleomy-
cin, sodium morrhuate, sodium tetradecyl
sulphate, ethibloc, OK 432, absolute eth-
anol or combined treatment of these.['3-
Bleomycin was developed by Umezawa
in 1966 as a cytotoxic antitumor drug. (15)
Recently, used as sclerosing agent inject-
ed into the hemangiomas and LFVMs as
shown to be an effective nonsurgical treat-
ment because of its apoptotic effect.['41€!
It has been become used widely be-
cause of its affordable price, high avail-
ability, low side effects and high scleros-
ing effect on endothelium of blood vessels.
In the literature, there is deficiency in stud-
ies clarifying bleomycin objective (clin-
ical and radiographical) and subjective
outcomes on different types vascular
malformations including hemangiomas, ve-
nous, lymphatic and venolymphatic malforma-
tions. So, in our study we tend to show bleo-
mycin effect on each type of vascular lesions
clinically, radiographically and subjectively.
The patients in the this study were chil-
dren with vascular malformations (n =
25), out of which 9 males and 16 females
In this study Lips and cheeks were the most
common affected sites. This was with agree-
mentofthe study of Janetal*®!thathad the com-
monest sites were oral cavity, lips and tongue.
The number of injections of bleomycin
rquired in this study ranged from 1 - 15
which was in contrast to the study of Has-
san et al that had a maximum number
of 6 injections, 3 As in our study 15 pa-
tients out of 25 had vascular lesions at
multiple sites at head region and as we
should not exceed 1mg / 1kg / session
so rquired more sessions of injection.
The present study reported complete cureand
marked improvement in 64% of patients who
did not need any surgery. This is in agreement
with the study published by Hassan et al.®!
which recorded complete cure and marked
improvement in 71% of cases that did not
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need any surgery with accepted appearance.
In the present study mild improvement was re-
corded in 8 patients (32%) where residual le-
sions that are seen during clinical follow up or
at duplex US not treated as no painor function
limitation were reported. This is in contrast
to Jan et al 281 where only 2 patients (6.66%)
with mild improvement that underwent for
surgery after reduction in the size of the lesion
and vascularity done by the bleomycininjection,
this allowed aesthetic closure at a later date.
Vascular malformations are considered a
chronic disease with low rate of improvement
in long term the procedure with patients and
know their expectations and the achievable
improvement.?”1Bleomycin injection percu-
taneously causes vascular endothelium de-
struction, causing sclerosing effect. In this
study, the injection was repeated every 1 to
3 months as this duration was found to be
consistent with the expected changes in the
hemangiomas, low flow VM, lymphatic and
venolymphatic malformation. Only in 4 cas-
es, time between injections was exceeded
the previous period due to poor follow up from
parents. Bleomycin injection has been used to
treat hemangiomas, lymphatic venous and ve-
nolymphatic malformation with a success rate
of 90%, 100%, 100% and 100% respective-
ly,"2'9 Hyperpigmentation was only complica-
tion encountered in present study in 4 patients
(16%) that layer referred to dermatologist to
deal with it. Although systemic bleomycin treat-
ment has the potential to cause pulmonary
fibrosis, there are no cases in the literature
have been reported when bleomycin was used
as a sclerosing agent as this complication can
be avoided or reduced, if the dose / session
is maintained under 1 mg/kg per session.®
In present study, the dosage per session was
maintained at 1 mg/kg and the interval between
injections was ranged between 1-3 months
except for 4 cases time between injection was
exceeded due to poor follow up from parents.
The recommended dose for bleomycin injec-
tion into the lesion is 1 mg/kg/dose and a dose
of 15 mg at each session is never exceeded.
In this study Duplex US was the basic ra-
diology with all the patients, either re-
quested upon examination or found with
them already done before they came for
examination, used in confirming diagno-
sis, differentiating low-flow from high-flow
lesions and post operative assessment of
lesion size. Despite Some authors have de-
scribed the MRI is the most accurate radiol-

ogy in the assessment of the reduction
in the size of lesion however it is high cost,
needs contrast, and general anesthesia
in children. (29) Beside DUS, some pa-
tients had another radiological investigation
who was requested by physicians before
they came for examination as MRI, CT-an-
gio, MRA, FNAC and conventional CT.
Radiographic outcome showed, in this study
by comparing between pre and post change
in lesion size with DUS, 16 patients (64%)
showed complete obliteration of lesion, and
9 patients (36%) showed marked decrease
in lesion size where all cases of VMs were
completely cured, while patients with heman-
giomas showed 50% complete recovery and
50% marked improvement. LMFs showed bet-
ter response to bleomycin than VLMs where 3
patients out of 4 (75%) with LMFs were com-
pletely cured while only 3 patients out of 5 with
VLMFs (60%) were completely cured. This is
in agreement with the study of Nevesny et al,
where the MRI-detected size reduction was
50% or more for 64% of the VMs and 87% of
the LMs. ?"IThere are 2 options for treatment
of lymphatic malformation either sclerothera-
py or surgical excision. The treatment choice
depends on the physician, preference of the
child’s family, the lesion type and site. The
definitive treatment for LMs is surgical exci-
sion, however it may be not easy as the le-
sion has thin-walled and infiltrative nature that
often do not respect tissue planes leading to
a high possibility of complications (12%—-23%)
like injury of vital organs and nerves, bleed-
ing, infection, scar formation, and recurrence
rate ranging from 15 to 53%.B%%!This study
showed a significant statistical difference in
patients and parent satisfaction filled in ques-
tionnaire in all cases before and after bleomy-
cin injection regarding pain, over all symptoms
and self-confidence. This is contrast with Hor-
bach et al retrospectively who assessed the
long-term PRO in 77 patients who had bleo-
mycin injection where only about 49% of the
involved patients reported a degree of im-
provement in their satisfaction and life quali-
ty. B2 A possible explanation for this could be
that the patients’ expectations exceeded the
outcomes that could realistically be achieved.
Subjective outcome based on patient and
parent satisfaction related to pain, over all
symptoms and self-confidence filled in ques-
tionnaire which is similar to PRO question-
naire of Abdelaty et al® but it was more
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simplified by measuring satisfaction on only 3
parameters and not 6 parameters excluded dai-
ly activities, movement and health perception
as they were not affected at the present studied
patients. There is no standardized PRO survey
for vascular malformations. In Abdelatyet al
study, A more simple form of Short Form 36-item
Health Survey (SF-36) questionnaire was used,
which is a universal tool validated previously
to evaluate the health status in multiple med-
ical conditions.®® There are 2 limitations of
this study, first, the effect of bleomycin sclero-
therapy was more in the LM group than in
the VM group so further research is needed
to understand why. Second limitation is that
postintervention MRI was not the standard
radiology done before and after injection to
asses the lesion changes; but, duplex US
showed satisfying results with affordable price.

Conclusion

Objective  (clinical, radiographical) and
subjective satisfactory results were achieved
after intralesional bleomycin injection for
hemangiomas, and different types of low flow
vascular malformations with no complication.
It is a non-surgical modality for treatment
of vascular malformations with excellent
results and low cost that should be taken
into consideration before thinking about
surgery to avoid scar formation especially
in lesions present at esthetic areas and
decrease the risk of massive bleeding.
Although it is simple to administer, however
does require multiple sedation anesthesia, and
completion of treatment may take a few months.
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