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KNUHUYKN UCTPAXYBAHA

Abstract

Venous malformations (VMs) are a type of vascular malformations that result in abnormal
development of veins that become extensible over time due to an error in vascular morphogenesis.
They usually appear in newborns or in early adulthood as a bluish, soft, swollen and eventually
painful skin formation. Treatment includes conservative therapy, sclerotherapy, and surgical
excision. Aim of the paper is to evaluate the therapeutic effect of sclerotherapy in pediatric
patients with venous malformations. Material and methods: In a three-year period, from 2019
to 2021, venous malformations were found in 33 patients aged 4 to 14 years (average age: 8
years). Pain as a symptom occurred in 8 patients. Two patients had lesions measuring up to 5
cm and 5 cm, respectively, while in the remaining subjects the lesion was over 5 cm. Ultrasound
was performed routinely in all subjects, and MRI in two patients. Conservative treatment was
instituted in 13 patients with venous malformations of the extremities; surgical excision with
local reconstruction was performed in 11 patients, and sclerotherapy with bleomycin under
general anesthesia was performed in 8 patients. Combined treatment was used in one patient
that presented with venous malformation of the upper arm that underwent partial sclerotherapy
with subsequent operative excision due to a phlebolith. Follow-up examinations revealed
regression of the change not only from functional but from aesthetic aspect as well. Conclusion:
Sclerotherapy is the established golden standard, first-line treatment for venous malformations.
Excellent results were achieved as the reduction of the lesions was below 50% of the initial size.
However, the modality of treatment should be individualized to each patient as it can sometimes
require a combination of more than one treatment option. Venous malformations are best treated
early, but they usually recur over time. Treatment helps relieve symptoms and control the growth
of vascular malformations.
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NsBagok

Betrckure Mashopmaiy ce TUI Ha BaCKylapHu MajihopMaidid ITo pesyiTipaar co MaToNoKK
pa3Boj Ha BeHUTe, KOM CTaHyBaaT MPOMMPEHH O TeK Ha BpeMe Kako pesy/iTaT Ha HapyllyBare BO
mopdorenesata. ObnyHo ce MaHu(ecTHpaaT Bo HOBOPOJEHEUKA MM PaHa afly/lTHa BO3PACT KaKko
CHHU, MeKHM, OTeueH! ¥ OOJIHM Ha Mamaliuja KOKHM dopMari. TpeTMaHoT BKIyUyBa: KOH3ep-
BATMBHA Tepanuja, CKJIepoTepanuja u XMpypuika ekciusuja. Len Ha TPyaoT e Ja ce eBajyupaar
TeparieBTCKUTe eheKTH 0l CKIepoTeparnujaTa Kaj neanjaTpucky MalueHT| co BeHCKH Mandopma-
1. Marepujama u Metogu: Bo 3-rouien nepuog (2019-2021), Benckure mandopmariyu Oea jijar-
HOCTUIIMPAHN Kaj 33 MalMeHT! Ha Bo3pacT ofi 4 o 14 roamHn (cpefHa Bospact: 8 rojuhu). borka
KAaKO CHMITTOM ce jaBu Kaj 8 matenTy. Kaj [iBajija matueHTy Jiesujata Oetue morosema off 5 1M 1
eJIHAKBa Ha 5 I[M COOJIBETHO, JI07IeKa Kaj OCTaHaTUTe MAIlMeHTH Jie3unTe Oea mojy 5 M. YNTpacoHo-
rpaduja Oerle opMHAPaHA PYTUHCKY Kaj cute manuent u MPU kaj aBajia nauyentn. Konsepsa-
TUBHMOT TPETMaH Oellle OpJIMHMPaH Kaj 13 marmeHTH co BeHCKY MaihopMAIM Ha eKCTPeMUTeTHTe,
XMPYPIIKA eKCIU3Mja cO JIOKaHA PeKOHCTPYKIMja Kaj 11 matueHTy, fojieka Kaj 8 nanuenTu betie
13BeJIeHa CKJIepoTepariiija co 0JIe0OMUIMH BO YCTIOBY Ha OIIITa aHecTe31ja. KoMOMHMpaHa Teparmja
ce ynorpeby Kaj efieH MalueHT co KAMHUUKA CJIMKA Ha BeHCKa MaidopMalyja Ha HaylaKkThIa, Kaj
KOTO TPeTMAHOT BKJIyuyBalle MaplijasHa cKiepoTeparnuja co mocjeoBaTesHa ornepaTnBHa eKc-
1msuja 3apagu gaebomut. KoHTponHuTe nperieau nokaxaa perpecyja Ha NpoMeHata, He camo of
(YHKIIMOHAJIEH TYKY M O] €CTETCKH acTeKT. 3akiyuok: CKiepoTeparnijara € BOCIOCTaBeH ,3/1aTeH
CTaHIap/" ¥ NPBa JIMHK}a HA TPETMaH Ha BeHcKuUTe Majihopmaliy. bea MoCTUrHATH OJJIMYHY pe-
3YJITATH, CO OrJIe]] Ha pefiyKimja Ha ne3ujata 1oy 50% o uHulLMjanHaTa rofemuta. Cemnak 0Boj TUIT
Ha TpeTMaH MoTpebHo e fla ce MHAMBUYaM3Mpa 3a CeKoj MaLMeHT, co Orjle]l Ha Toa IITo rodapysa
KOMOMHaIIWja Ha TIoBeKe Ol efleH TepParucKi MojlauTeT. BeHckuTe MandopMalii HajornTuMaIHO
ce JIeKyBaaT paHo 3apajy TeHzeHImjaTa 3a pekypeHTHocT. Co oMol Ha TPeTMAaHOT ce NofjobpyBa-
aT CHMITOMMUTE 1 cé KOHTPOJIMPA PACTOT Ha BeHCKUTE MaahopMariii.



Introduction

Vascular anomalies account for 5%
of pathological conditions in the
pediatric population. The presence
of a vascular anomaly means ab-
normal growth and development of
capillaries, veins, arteries, and/or
lymphatic vessels.

Venous malformations (VMs) are a
type of vascular malformations that
result in abnormal development of
veins that become extensible over
time due to an error in vascular
morphogenesis. They belong to the
group of slow-flow or low-flow mal-
formations with lesions composed
of capillaries, veins and/or lymphat-
ic blood vessels. Venous malforma-
tions usually appear in newborns
or in early adulthood as a bluish
formation of the skin that is soft on
palpation, swollen and eventually
painful’3. They are characterized
by irregular blood flow and an in-
creased risk of intralesional and/or
systemic thrombosis. The presence
of thrombosis is manifested by epi-
sodes of pain and small palpable su-
perficial thrombi. The very presence
of thrombi leads to a loss of elastic-
ity of the vessel wall. The walls of
the veins that make up the venous
malformation lack smooth muscle
compared to normal veins. The
cause of this type of malformation
is unknown, but research shows the
involvement of certain genetic mu-
tations®.

VMs can be quite sensitive and ac-
companied by pain. These types of
malformations appear as bluish
skin discoloration and can express
as a simple or multiple lesions. In
terms of depth, the lesions can be
deep or superficial. VMs can cover
one or more areas of the body with
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focal, multifocal or diffuse distribu-
tion. The most common occurrence
is on the extremities (40%), followed
by the neck, mouth, part of the face,
scalp etc. Superficial VMs range
from small dots to more extensive
changes®. The grading is based on
the findings of MR with VMs less
than 5 cm, equal to 5 cm and those
larger than 5 cm.

The symptoms of venous malforma-
tions depend on their location. By
growing larger they can exert com-
pressive effect on the surrounding
tissues and organs.

The International Society for the
Study of Vascular Anomalies (ISSVA)
is used as a standard nomenclature
for diagnosis and treatment of vas-
cular anomalies®. According to this
classification vascular anomalies
are divided into vascular tumors
and vascular malformations. It was
approved in 2014 and further updat-
ed in 2018 with the incorporation of
new anomalies and causal genes.

The diagnosis is made by clini-
cal examination, ultrasonography,
magnetic resonance imaging or
magnetic resonance imaging with
venography. Ultrasonography can
help if the VM is superficial. It is
a useful non-invasive technique.
Color Doppler is recommended for
a more accurate diagnosis. MRI or
MR venography as a method for fur-
ther evaluation shows the relation-
ship of surrounding tissues with the
pathological change, depth of le-
sion, blood flow, presence of phlebo-
liths etc.

Positive clinical signs include bluish
discoloration of skin, soft and com-
pressible formation, pain, swelling
and the involvement of superficial
or deeper structures. Negative clini-



cal signs include pulsation, thrill
and hyperemia.

Asymptomatic venous malforma-
tions do not require treatment.

The basic non-surgical treatment
consists of appropriate elastic com-
pression with socks or gloves, de-
pending on whether the VM is lo-
cated on the leg or arm, so as to
alleviate the symptoms of swelling
and pain. Minimal doses of aspirin
are administered to prevent phlebo-
liths. Other modalities of treatment
include sclerotherapy, laser thera-
py, embolization and surgical inter-
vention.

Sclerotheapy is a minimally invasive
method that is used as monothera-
py or in combination with surgical
treatment. Ethanol and bleomy-
cin are commonly used sclerosing
agents. Direct percutaneous punc-
ture (DPP) is a method of injecting
a fluid under fluoroscopic control.
The volume of ethanol injected is
0.15-1mL/kg of body weight every 10
minutes. General anesthesia is re-
quired due to the pain and the treat-
ment is repeated as needed after 3
to 4 weeks. Bleomycin as a scleros-
ing agent is administered at 1 mL/kg
of body weight with no more than 15
mlL per sclerosing intervention’. It is
performed under ultrasonographic
control and general anesthesia. The
treatment can be repeated after 3
to 4 months. Sclerotherapy with
sodium decyl sulfate. Several treat-
ments are usually needed for com-
plete withdrawal. Extensive lesions
are usually treated with 95% etha-
nol, whereas smaller lesions could
be treated with sodium tetradecyl
sulfate. Sclerotherapy is usually
performed by an experienced pedi-
atric surgeon.

Aim of the paper is to evaluate the
therapeutic effect of scleraotherapy
in pediatric patients with venous
malformations.

Material and methods

During a 3-year period, from 2019
to 2021, at the Clinic for Pediatric
surgery - Skopje, 33 patients with
venous malformation were treated.
The patients were initially presented
to the outpatient department with a
diagnosis of hemangioma. A history
carefully taken revealed that the le-
sion had been present since birth in
all patients. It increased with cry-
ing and exertion with no signs of
regression over time. The diagnosis
was reached by ultrasonography ex-
amination, and MRI was performed
in two children. The latter imag-
ing modality was used to rule out
the presence of arteriovenous mal-
formation. Our series included 17
males and 16 female patients, in the
age range from 4 to 14 years, with
mean age of 8.6 years. The venous
malformation was located on the
extremities in 24 patients (12 pa-
tients with lesions on the upper and
lower extremity respectively), on
the back in 3 patients and the neck
region was affected in 2 patients. In
the remaining 4 patients the lesion
was noticed in other areas (face,
inguinal region etc.). Predominant
symptom was pain and swelling in
the affected area reported by al-
most all subjects. In terms of size,
two patients had lesions measuring
up to 5 cm and 5 cm, while in the
remaining subjects the lesion was
over 5 cm. Conservative treatment
was instituted in 13 patients.



Results

In 8 patients sclerotherapy with
bleomycin was performed due to the
presentation with pain (Fig.1,2). Side
effects included local skin rash and
swelling that were alleviated by top-
ically applied dressings with boric
acid solution and oral analgesics.
Sclerotherapy was also performed
in a child with venous malforma-

Fig 1. VM on the arm before sclerotherapy

Fig 3. VM on the neck before sclerosing
intervention

+

tion on the neck due to an intermit-
tent pain that limited mobility of
the neck (Fig.3). The procedure with
bleomycin as sclerosing agent was
performed in the operative theater
under general anesthesia. Follow-up
examinations revealed regression of
the change not only from functional
but from aesthetic aspect as well
(Fig.4).

Fig 2. Outcome after one session of sclerot
herapy

B TSM

Fig 4. VM after two sessions of sclerotherapy
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Surgical treatment was indicated
in 11 patients as a result of palpable
phleboliths and painful local lesion.
Surgical excision with local recon-
struction was performed (Fig.5,6). In
two of the surgically treated children
the lesion was located on the back
and limb respectively. Intraopera-

tive phlebolithswere found in all chil-
dren. No postoperative complications
were reported with normal findings
at the follow-up ultrasonographic
studies. The histopathologicfindings
described: “benign formation of wid-
ened venous vessels with no signs of
malignancy”.

Fig 5. VM of left axillar region, preoperative

Combined treatment was used in
one patient that presented with
venous malformation of the upper
arm that underwent partial sclero-
therapy with subsequent operative

Table 1. Types of treatment in all patients

Fig 6. VM of left axillar region, intraoperative
finding

excision due to a phlebolith.

Klippel-Trenaunay syndrome was di-
agnosed in 3 patients that were pre-
sented to us.

Treatment Conservative | Sclerotherapy | Operative Combined
Number of 13 8 1 1
patients

In children with venous malforma-
tions of the extremities, a conserva-
tive treatment was initiated by ap-
plying an elastic bandage (sock or
glove) in 6 patients, heparin-sodium
ointment topical-ly in 6 patients and
application of minimal doses of anti-
coagulant therapy in 1 patient. The
conservative treatment was institut-

ed in 13 patients. They all achieved
good results at the 2-month follow-
up examination (Table 1).

Eight patients were treated with
sclerosing agent bleomycin. In VMs
less than 5 cm in size, sclerotherapy
in one session in 3 patients yielded
excellent results at the 2 month fol-
low-up. The remaining 5 patients



had VMs more than 5 cm. In 2 of
them sclerotherapy was performed
in one session and in 3 patients
in more than one session. They
achieved good and excellent results
respectively at the 2-month follow-
up. Small lesions required only one
sclerotherapy treatment, while
widespread bulky lesions required
second treatment after 3 months

(Table 2).

Table 2. Patients treated with sclerotherapy

Surgical treatment was used in 11 pa-
tients. In 7 of them the lesion was less
than 5 cm and in the remaining 4 pa-
tients the lesion was more than 5 cm.
Both groups showed good results in
the reduction of the venous malfor-
mations and the combined treatment
was used in one patient that present-
ed with venous malformation of the
upper arm that underwent partial
sclerotherapy with subsequent oper-
ative excision due to a phlebolith.

Category Treatment Patients Results
Group I
Venous malformations Islfcl)iq(?ttﬁ::;py as 3 Excellent
(less than 5 cm in size) by
Group II
Venous malformations ISTf(l)eI;“(;)tt}lllee:;py as 2 Good
(more than 5 cm in size) by
Sclerotherapy as
Group III monotherapy - repetitive 3 Good
after 3 to 4 months

Excellent results can be considered
having in regard that the reduction of
the lesion is below 50% of the initial
size. Good results can be considered
having in regard that the reduction
of lesion is up to 50%, with unsatis-
factory result meaning less than 20%
of the initial size. In terms of long-
term outcomes, further research and
follow-up is required to investigate
the durability of the amelioration of
pain and the rates of recurrence fol-
lowing treatment after 2-month fol-
low up.

Discussion

Venous malformations occur with
an incidence of 1-5 in 10.000 births
and prevalence of 1% and constitute
two thirds of all congenital vascular

malformations. They arise at differ-
ent body regions including the head
and neck (40%), extremities (40%)
and trunk (20%), and their size var-
ies from superficial asymptomatic
to extensive and disfiguring lesion8.
VMs are soft-tissue formations, char-
acterized by slow blood circulation,
which can cause blood clots to form
calcifications. These are the so-called
phleboliths or venous stones, they
tend to grow without spontaneous
regression. One of the features of VM
is that it becomes larger during effort
when the child cries. The symptoms
of venous malformations depend on
their location. By growing larger, they
can exert compressive effect on the
surrounding tissues and organs. Ex-
tremely large venous malformations
can cause inflammation with activa-



tion of endothelial cells, intravascu-
lar coagulation with many blood clots
of proteins resulting in the so-called
local intravascular coagulation char-
acterized by disturbance of plasma
fibrinogen, factor V, factor VII and
factor VIII levels of coagulation and
elevation of D-dimers. They present
mostly as sporadic cases, although
familial inheritance is possible. Com-
plex combined vascular malforma-
tions include several syndromes such
as Klippel-Trenaunay syndrome,
Parkes Weber Syndrome, extensive
diffuse low-flow venous malforma-
tions, Bannayan-Riley syndrome,
Maffuci’s syndrome, cutis marmorata
teleangiectatica congenita, CLOVES
syndrome, Proteus sydrome etc®',

The ISSVA classification system first
distinguishes CVMs between vascular
tumors and vascular malformations.
This is especially important as vas-
cular malformations are frequently
missdiagnosed as hemangiomas. The
Hamburg Classification classifies vas-
cular malformations into five main
categories: arterial, venous, arterio-
venous, lymphatic, and combined
vascular malformations. Further-
more, it divides these categories into
two embryological based subcatego-
ries, extratruncular or truncular le-
sions. Extratruncular malformations
occur in earlier embryonic stages,
while truncular anomalies form dur-
ing the later stages of embryonic de-
velopment!.

According to their vascular hemo-
dynamics, vascular malformations
are divided into high-flow malforma-
tions witch include arteriovenous
malformations, and low-flow mal-
formations that include lymphatic
malformations, capillary-venulous
malformations, venous malforma-

tions, glomovenous malformations,
and non-shunting mixed lesions™.
The most common type of low-flow
vascular lesions are VMs, subdivided
into sporadic VMs (94%), dominantly
inherited cutaneomucosal VMs (1%)
and, dominantly inherited and non-
inherited glomuvenous malforma-
tions (5%) first described by Vikkula
et al®.

Accurate diagnosis has been a limit-
ing factor in vascular malformation
management. Non-invasive imaging
methods are preferred. Doppler ul-
trasound and magnetic resonance
imaging are key imaging methods
used todiagnose vascular malforma-
tions. Contrast-enhanced MRI and
MRA are the preferred imaging mo-
dalities for pre-procedure diagnosis
and interventional planning as well
as post-procedure evaluation of the
vascular malformation. Convention-
al MRI has 100% sensitivity and 24%
to 33% specificity in differentiating
VMs from non-VMs 14. Dynamic con-
trast MR angiography increases spec-
ificity to 95%. Direct percutaneous
puncture with contrast injection or
phlebography (DPP) is the fine-needle
puncture of the VM with subsequent
contrast injection under fluoroscopy.
It is the gold standard diagnostic tool
for specificity when confirmation of a
VM is required after alternative imag-
ing approaches have not yielded de-
finitive results, in cases when treat-
ment planning is required or when a
neoplasm must be ruled out.

Prior to treatment, the surgeon
should consider lesion’s pathophysi-
ology, etiology, and consequences
of the procedure. There may be in-
stances when it is prudent to delay
intervention in favor of observation,
or to avoid intervention if there are



no significant symptoms and risks.
Lesions with severe symptoms and/
or potential complications should be
treated. Extratruncular subtype of
venous malformation is more likely
to require treatment, as they display
worse symptoms and higher recur-
rence rate than truncular forms.

Treatment includes conservative
therapy, sclerotherapy and surgical
excision. Surgical intervention was
traditionally considered to be the ini-
tial form of treatment if the lesion
could be completely resected and had
minimal anatomic and functional
consequences. However, the emer-
gence of sclerotherapy as a viable
yet cost-effective and minimally in-
vasive technique has spurred its use
as mono-therapy or in conjunction
with surgery®. As excision of complex
lesions remains difficult due to sec-
ondary intraoperative bleeding, the
favored approach is now sclerothera-
py. Therefore, sclerotherapy is the es-
tablished golden standard, first-line
treatment for VMs'®. Bleomycin is
derived from Streptomyces verticil-
lus as antibiotic with cytotoxic and
antineoplastic features and induces
both single- and double-stranded
DNA break down in endothelial scle-
rosants. It has also been found that
it elicits the least inflammatory re-
sponse’. It shows similar efficacy as
alcohol in superficial venous malfor-
mations but with fewer side effects.
The overall response of bleomycin
treatment is reported in range from
70-100% with a complication rate of
6%. Mucositis, alopecia, pulmonary
toxicity and hyperpigmentation have
been mentioned as adverse effects 8.
The reported effectiveness of bleomy-
cin is between 43-82.7% 1820, However,
the modality of treatment should be
individualized to each patient asit can
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sometimes require a combination of
more than one treatment option and
the application of appropriate ses-
sions. Ahmad et al. in his case series
of seven patients with venous malfor-
mations in the orbital and paraorbit-
al region treated with percutaneous
sclerotherapy with bleomycin report-
ed higher efficacy of bleomycin than
other sclerosing agents, no major
systemic adverse effects and empha-
sised the safeness of this procedure.
In the reported 2 female children of
5 and 7 years of age, he noticed im-
provement in the outcome at 9 and
12 months of follow-up respectively.
Shigematsu et al. in his retrospective
review of 18 patients with VM of the
evelid reported more than 80% reduc-
tion and 50-80% reduction in seven
and eight patients respectively by us-
ing bleomycin sclerotherapy. Recur-
rence was reported in one patients,
with no complication related to the
procedure. He concluded that the use
of bleomycin appeared to be a simple,
safe and effective treatment for VM
affecting the eyelid and that it avoided
the more complex procedures of sur-
gery and laser interventions?'. Mohan
et al. came to the similar conclusion
in their retrospective study of the
outcome of 32 children with proven
VM treated with intralesional bleo-
mycin injection?. Although Zhang et
al. in their large randomised study
involving 138 children demonstrated
superior curative effects of absolute
ethanol in comparison to bleomycin,
ethanol therapy showed greater inci-
dence of adverse effects compared to
bleomycin, in first place skin necro-
sis, localized swelling, muscle fibro-
sis and even brain embolism?. Some
studies demonstrated more success-
ful results of a combined sclerother-
apy with laser or surgical therapy in



the cervicofacial venous malforma-
tions42>,

Post therapy follow up assessment
is vital in a clinical setting. A signifi-
cant percentage of patients will suffer
from their VMs again after treatment.
In particular female patients who un-
dergo pregnancy or younger patients
undergoing puberty as hormonal
changes trigger recurrence or prolif-
eration. MRI is most suited to evalu-
ate clinical outcomes after successful
sclerotherapy. There is not enough
evidence to the superior effect of one
treatment over the other in terms of
obtaining favorable results.

Conclusion

Our series showed that there are dif-
ferent treatment approaches in the
management of venous malforma-
tions in children. The modality of
treatment depends on the location of
lesion, accompanying symptoms, size
of formation, presence of phlebolith
etc. The study determines the preva-
lence of this pathology by sex, age
and associated syndromes if pres-
ent. It emphasizes the importance of
monitoring these children for a cer-
tain period of time for possible addi-
tional treatment. A multidisciplinary
approach is important for the man-
agement of pediatric vascular abnor-
malities especially for venous mal-
formations. For proper treatment it
is recommended to include a team of
pediatric hematologist, intervention-
al radiologist, surgeon and anesthe-
tist. US and MRI are the two central
imaging techniques in the work-up of
VMs. DPP is a golden standard diag-
nostic tool utilized when other imag-
ing is equivocal. It also plays a central
role in aiding decisions during sclero-
therapy.

In our series almost all of the patients
in the sclerotherapy group achieved
excellent results i.e. reduction for
more than 50% of the initial size ei-
ther by monotherapy or repetitive
therapy in comparison to the con-
servative and surgical therapy group.
Sclerotherapy is the gold standard for
treating these malformations and is
the first line of treatment. The usage
of preoperative sclerosing therapy
with N-butyl cyanoacrylate (n-BCA)
has been described in literature 24 to
48 hours before the surgical excision.
Combined therapy is sometimes nec-
essary in order to achieve satisfactory
results.

Venous malformations are best treat-
ed early; however, they usually recur
over time. It is important to note that
treatment helps relieve symptoms
and control the growth of VMs.
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