VILNIUS UNIVERSITY

——— BIRUTE VAISNYTE, MD ——

ENDOVASCULAR
AND SURGICAL TREATMENT
RESULTS OF CONGENITAL
ARTERIOVENOUS
MALFORMATIONS

Summary of Doctoral Thesis

Biomedical Sciences, Medicine (06 B)

Vilnius, 2012



The study was carried out at Vilnius University during 2008-2012.

Scientific Advisor:
Prof. habil. dr. Vytautas Jonas Triponis (Vilnius University, Biomedical
Sciences, Medicine - 06 B)

Scientific Consultant
Assoc. prof. dr. Gintaris Lionginas Vilkevicius (Vilnius University, Biomedical
Sciences, Medicine — 06 B)

Doctorate Committee:

Chairman:

Prof. habil. dr. Kestutis Strupas (Vilnius University, Biomedical Sciences,
Medicine - 06 B)

Members:

Prof. habil. dr. Vytautas Jonas Sirvydis (Vilnius University, Biomedical
sciences, Medicine — 06 B)

Prof. dr. Sariinas Kinduris (Lithuanian University of Health Sciences,
Biomedical Sciences, Medicine — 06 B)

Prof. dr. Edgaras Stankevic¢ius (Lithuanian University of Health Sciences,
Biomedical Sciences, Medicine — 06 B)

Dr. Gintaras Kalinauskas (Vilnius University, Biomedical Sciences,
Medicine - 06 B)

Opponents:

Prof. habil. dr. Aleksandras Antu$evas (Lithuanian University of Health
Sciences, Biomedical Sciences, Medicine - 06 B)

Assoc. prof. Arimantas Grebelis (Vilnius University, Biomedical Sciences,
Medicine - 06 B)

Maintaining of the dissertation is scheduled at the open Doctorate Committee Meeting
on October 19, 2012 at 2 p.m. at the Conference Hall of Vilnius University Hospital
Santarigkiy Klinikos.

Address: Santariskiy Str. 2, LT-08406 Vilnius, Lithuania

Tel.: (+370 5) 2365 000

Fax: (+3705) 2365 111

The summary of the Doctorial Dissertation was mailed on September 19, 2012.

One can get acquainted with the Dissertation at Vilnius University Library.



VILNIAUS UNIVERSITETAS

BIRUTE VAISNYTE

JGIMTU ARTERIOVENINIU
MALFORMACIJU
ENDOVASKULINIO IR
CHIRURGINIO GYDYMO
REZULTATAI

Daktaro disertacijos santrauka

Biomedicinos mokslai, medicina (06 B)

Vilnius, 2012




Disertacija rengta 2008 — 2012 metais Vilniaus universitete

Mokslinis vadovas:
Prof. habil. dr. Vytautas Jonas Triponis (Vilniaus universitetas, biomedicinos
mokslai, medicina — 06 B)

Konsultantas:
Doc. dr. Gintaris Lionginas Vilkevicius (Vilniaus universitetas, biomedicinos
mokslai, medicina — 06 B)

Disertacija ginama Vilniaus universiteto
medicinos mokslo krypties taryboje:

Pirmininkas:
Prof. habil. dr. Kestutis Strupas (Vilniaus universitetas, biomedicinos mokslai,
medicina - 06 B)

Nariai:

Prof. habil. dr. Vytautas Jonas Sirvydis (Vilniaus universitetas, biomedicinos
mokslai, medicina- 06 B)

Prof. dr. Sariinas Kinduris (Lietuvos sveikatos moksly universitetas,
biomedicinos mokslai, medicina — 06 B)

Prof. dr. Edgaras Stankevicius (Lietuvos sveikatos moksly universitetas,
biomedicinos mokslai, medicina — 06 B)

Dr. Gintaras Kalinauskas (Vilniaus universitetas, biomedicinos mokslai,
medicina - 06 B)

Oponentai:

Prof. habil. dr. Aleksandras Antusevas (Lietuvos sveikatos moksly universitetas,
biomedicinos mokslai, medicina — 06 B)

Doc. dr. Arimantas Grebelis (Vilniaus universitetas, biomedicinos mokslai,
medicina - 06 B)

Disertacijos gynimas numatomas vieSame disertacijos gynimo tarybos posédyje, kuris
jvyks 2012 m. spalio mén. 19 d. 14 val, Vilniaus universiteto ligoninés Santariskiy
kliniky Konferencijy saléje.

Adresas: Santariskiy g. 2, 08661 Vilnius, Lietuva

Tel. (8 5) 236 5000, faks. (8 5) 236 5111

Disertacijos santrauka i$siysta 2012 m. rugséjo 19 d.
Disertacija galima perziaréti Vilniaus Universiteto bibliotekoje.



CONTENTS

Abbreviations .. ........ ... 6
I. Introduction .............cciiiiiiiiieennniiinnn... 7
2. General aim of thethesis............................. 9
3. Specificaims ... 9
4.  Work originality and significance .................... 10
5. Materialand methods .............. ... .. ... .. ... 10
6. Results ...... .o 17
7. Conclusions. ...... ...t 43
8. Practical recommendations ........... ... ... ... ... 44
9. Dissertation summary in Lithuanian language . ........ 46
10. List of publications........... ... ..., 62
11. Brief information about the author................... 63



ABBREVIATIONS

ANG - angiography

AVM - arteriovenous malformation

A-V - arteriovenous

ISSVA - International Society for the Study of Vascular Anomalies
CVM - congenital vascular malformation

CT - computer tomography

MRI - magnetic resonance imaging

MRIA - magnetic resonance imaging angiography
CI - confidence interval

OR - odds ratio

TLPS - transarterial lung perfusion scintigraphy
Us — ultrasonography

VM - venous malformation



1. INTRODUCTION

Congenital vascular malformations (CVMs), including arteriovenous
malformations (AVMs) are a less common pathology that remains one of
the most diagnostically and therapeutically challenging diseases to treat
(Kim JY 2006, Mulliken JB 1988, Lee BB 2004, Mulliken JB 1993, Do YS
2005). Congenital vascular anomalies occur in about 1 - 2.6% of neonates
(Kunze B 2009). In contrast to hemangiomas, which are benign vascular
endothelial tumors, CVMs are developmental abnormalities of the vas-
cular system (Kunze B 2009, Behnia H 2008, Gloviczki P 2005). Clinical
presentations range from asymptomatic birthmarks to extensive high-
flow arteriovenous (A-V) shunts that can be life threatening (Lee BB 2004,
Mulliken JB 1993, Behnia H 2008, Gloviczki P 2005). While present at
birth, CVMs can be clinically latent, only manifest later in life and do not
undergo spontaneous involution, as their growth is usually commensurate
with the body’s growth (Kunze B 2009, Behnia H 2008, Gloviczki P 2005).
Hemodynamic features such as A-V-shunting, venous stasis, ischemia, as
well as iatrogenic factors of trauma, biopsies, inappropriate interventions
and hormonal changes can accelerate progression and morbidity of CVMs
(Belov S 1989, Behnia H 2008, Gloviczki P 2005).

Based on 1988 Hamburg classification system, CVMs are grouped by
predominant vessel type and include arterial, venous, arteriovenous, lym-
phatic and combined vascular defects, that are further subdivided into
truncular and extratruncular forms (Kim JY 2006, Lee BB 2004, Belov S
1989, 1997, Mattassi R 2009). Another classification system suggested by
J.B. Mulliken and ]. Glowacki and adopted by the The International Socie-
ty for the Study of Vascular Anomalies (ISSVA) in 1996 takes into account
vascular flow characteristics. It defines CVMs as slow flow (capillary, lym-
phatic, venous) or fast flow (arterial, arteriovenous fistulas, arteriovenous
malformations) lesions, as well as complex combined syndromes of CVMs
(Mulliken JB 1988, Lee BB 2004, Mattassi R 2009, Mulliken JB 1982).
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AVMs including fast flow arteriovenous malformations and arteri-
ovenous fistulas are congenital vascular lesions that form between the
4th and 6th weeks of gestation as developmental errors of the vascular
system (Kohout M 1998). AVMs are characterized by direct blood flow
from an artery to a vein, therefore lack normal capillary bed (Liu AS
2010, Greene AK 2011, Young AE 1988, Flye MW 1983). A central core
or nidus of abnormal connections between tortuous enlarged feeding
arteries and draining veins is found in majority of AVMs (Liu AS 2010,
Greene AK 2011, Young AE 1988). While AVMs are rare, they exhibit
more aggressive, unpredictable and dangerous clinical behavior than ve-
nous malformations (VM) or other forms of CVMs. Initially AVMs can
compress surrounding tissues and cause cosmetic defects, but as they
progress to invade vital structures, patients often experience significant
pain and functional impairment (Lee BB 2004, Liu AS 2010, Malan E
1974, Weber ] 1989). Eventually abnormal hemodynamics can lead to
steal phenomenon and venous hypertension, with ischemic ulcers, ve-
nous stasis dermatitis and gradually progress to gangrene, life threaten-
ing hemorrhages and even high-output cardiac failure (Lee BB 2004, Liu
AS 2010, Malan E 1974, Weber ] 1989). The fast turbulent flow created
between the high pressure arterial and low pressure, low resistance ve-
nous system is responsible destructive hemodynamic effects that deter-
mine clinical symptoms, challenging treatment, frequent expansion and
high recurrence rates (Lee BB 2004, Mulliken JB 1993, Kohout M 1998,
Liu AS 2010, Lee BB 2002, 2004, 2005).

Already back in 1964 - 1965 clinicians E. Malan and A. Puglionisi ac-
curately recognized AVMs as fast flow vascular anomalies (Burrows PE
2009, Malan E 1964,1965). However despite new developments in AVM
treatment, results are often unsatisfactory (Lee BB 2004, Liu AS 2010,
Belov S 1997). Congenital AVMs remain a rare and puzzling pathology
that is not adequately understood or researched worldwide. To this date
literature debates the influence of age, gender, stage, location, form and
type of arteriovenous malformations on treatment strategies and out-
comes (Lee BB 2004, Liu AS 2010, Greene AK 2011).
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2. GENERAL AIMS OF THE THESIS

The general aim of this thesis was to retrospectively evaluate our
AVM diagnostic capabilities and assess the influence of gender, lesion
location, form, stage, first treatment attempt and modalities on treat-
ment outcomes. We also review our follow-up assessment abilities and
correlate them to further treatment plans. For the first time in Lithuania
we report modified transarterial perfusion scintigraphy (TLPS) method
that was used to evaluate and follow AVMs. Our goal was to assess the
utility of TLPS data in regards to AVM diagnosis, treatment planning
and potential to control this difficult pathology.

3. SPECIFIC AIMS

a. To determine gender influence on AVM treatment outcomes.

b. To assess treatment results based on AVM localization.

c. Based on Hamburg classification system to assess the influence of le-
sion form and distribution on therapeutic outcomes.

d. To emphasize the time of AVM diagnosis and to investigate outcomes
in various age groups in correlation to treatment timing.

e. To elucidate relationship between AVM stage and treatment out-
comes.

f. To retrospectively evaluate and compare endovascular, surgical and
combined (endovascular and surgical) AVM treatment modalities
and results based on clinical improvement, angiography, MRI and
TLPS studies.

g. To apply modified TLPS method in order to quantitatively evaluate
A-V shunting volume at the AVM nidus and to use this data in choos-
ing appropriate treatment strategies and follow up.



4. WORK ORIGINALITY AND SIGNIFICANCE

a. For the first time in Lithuania we performed a study that investigates
congenital AVMs, evaluates our diagnostic abilities and presents
treatment outcomes.

b. Due to a relatively rare nature of AVM pathology, this clinical entity is
not comprehensively researched and limited data exist on treatment
approaches and outcomes worldwide. Therefore our work addresses
the influence of gender, lesion location, form, stage, first treatment
attempt and modalities on treatment outcomes expanding the knowl-
edge of AVM pathology and aiming to achieve better treatment out-
comes.

c. For the first time in Lithuania we applied a novel TLPS method to
diagnose, study and follow AVMs. This method provides with quan-
titative information about A-V shunting volume at the pathological
AVM nidus, helps to diagnose hidden AVMs and rule out insignifi-
cant diffuse A-V fistulas. Accurate information on AVM hemody-
namic activity helps to guide treatment choices, follow treatment ef-
fectiveness, as well as predict disease progression and potential ability
to control this pathology. Modification of the previously described
TLPS method provided with a possibility to obtain more precise A-V
shunting volume percentage not only in extremities, but also in glu-
teal, pelvic and truncal regions. These AVM locations are extremely
challenging to treat and difficult to predict, therefore additional in-
formation is a valuable asset in treatment planning and follow up.

5. MATERIAL AND METHODS
This study was conducted at the Clinic of Heart and Vascular Medi-

cine in Vilnius, Lithuania (Faculty of Medicine, Vilnius University).
Among a total of 324 patients with extracranial CVMs, 129 (39.8%)
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presented with AVMs. 66 (51.2%) patients were treated (endovascular,
surgical or combined approach), 10 were excluded from this study, as
they were lost to follow-up. Data for 56 patients are included in this ret-
rospective analysis that was conducted from years 2000 to 2012. Patients
were followed from 7 months to 12 years with mean follow up period of
3.9 £ 1.2 years

Gender, anatomical location, the age at symptom onset, clinical
manifestations, the first treatment attempt, lesion stage and treatment
modalities were documented and analyzed in correlation to treatment
results. AVM locations were divided into 5 groups: head and neck, upper
extremities, trunk, gluteal and pelvic region and lower extremities. Age
categories were defined as childhood (birth to 7 years), adolescence (7
to 21 years) and adulthood (older than 21 years). Presenting pathology
was categorized using Hamburg classification (Table 1) and Schobinger
staging for symptom severity (Table 2).

Table 1. Modified 1988 Hamburg classification of congenital vascular malformations.

Anatomical forms
Types
v Truncular Extratruncular
Predominantly arterial Aplasia or obstruction Infiltrating
defects Dilatation Limited
Predominantly venous Aplasia or obstruction Infiltrating
defects Dilatation Limited
Predominantly A-V shunting | Deep A-V fistulae Infiltrating
defects Superficial A-V fistulae Limited
Predominantly lymphatic Aplasia or obstruction Infiltrating
defects Dilatation Limited
Arterial and venous without . .
shunt Infiltrating hemolymphatic
un
Combined vascular defects .
Hemolymphatic with or . .
i Limited hemolymphatic
without shunt
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Table 2. Schobinger staging for AVM symptom severity.

Stage Clinical findings
| Quiescence Warmth, pink-bluish stain, shunting on Doppler. AVM can mimic
capillary malformation or involuting hemangiomas.
Il Expansion Enlargement, pulsation, thrill, bruit, tortuous tense veins.
Il Destruction Dystrophic skin changes, ulceration, bleeding, pain or tissue necrosis.

Bony lytic lesion can occur.
IV Decompensation | Cardiac failure.

In investigating patients with congenital AVMs we applied the fol-

lowing general AVM diagnostic principles:

a. predominant vascular pathology was defined;

b. distribution and extent of AVM was evaluated;

c. AVM involvement of vital structures, such as eyes, respiratory tract
and other organs was determined;

d. relationship of AVM to surrounding tissues and organs was charac-
terized;

e. local, regional and systemic hemodynamic effects of AVM were as-
sessed;

f. AVM hemodynamic qualitative and quantitative activity and effects
were determined.

AVMs were first diagnosed based on clinical manifestations (Fig-
ure 1) and Doppler ultrasound (US) data. Clinical assessment was also
used to follow treated lesions and included subjective and objective im-
provement of clinical signs and symptoms such as reduction of swelling
or pain, improved range of motion, ulcer healing, bleeding cessation,
improvement of cosmetic deformity, quality of life and change in Schob-
inger stage.

Magnetic resonance imaging (MRI) was used to verify diagnosis and
to assess outcomes based on anatomical changes after treatment (Fig-
ure 2). MRI was performed on a 1.5T scanner (Avanto, Siemens Medi-
cal Solutions, Erlangen, Germany) using dedicated coils. Comprehen-
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Figure 1. Clinical manifestations of CVMs in different locations.
Plates A, D - demonstrate head and neck; B, C - upper extremities; E, F, H, J - lower
extremities; G - gluteal and pelvic; | - truncal regions with CVMs.

Figure 2. Presentation of AVMs on MRI studies. Plates A, B - demonstrate head and neck;
C, D - upper extremities; E - lower extremity; F, G, H, |, J - gluteal and pelvic region AVMs
with foci of abnormal vasculature.
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sive routine imaging protocol was based on isotropic T2 and T1-vibe
sequences (both with and without fat suppression). Conventional time-
of-flight MR angiography and phase-contrast MR angiography (MRIA)
were used in some cases but limited by motion artifacts and the need
to demonstrate long segments of arteries in a short imaging time. For
contrast-enhanced images we performed time-resolved high-spatial-
resolution multi-phase 3D MR angiography with subsequent image sub-
tractions (flash-3D sequence, 0.15-0.2 mmol/kg Gadolinium based con-
trast medium at an injection rate of 1.2-2.0 mL/sec using an automated
injection system by Spectris, Medrad, Pittsburgh, PA).

Computer tomography (CT) was used to visualize bony involve-
ment.

Standard angiography (ANG) demonstrated areas of A-V shunting
with superselective catheterization used to visualize directly involved
feeding arteries and further guide therapeutic interventions (Figure 3).
After treatment angiography reflected changes in qualitative hemody-
namic activity at the nidus.

Figure 3. Presentation of AVMs on angiography. Plates A — demonstrate head; B - upper
extremity; C, D, E - lower extremity; F - foot; G - pelvic; H, |, J - gluteal region AVMs with
contrast in the feeding arteries, nidus and filling of the draining veins.
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AVM treatment is a traumatic event that generates local hypoxia and
can stimulate lesion enlargement. Inadequate treatment can cause more
problems than the natural disease progression. Therefore accurate di-
agnosis of hemodynamic activity extent is critical in therapy planning
and follow-up. For that purpose we focused our attention on early de-
scription of TLPS method described by B.B. Lee et al. 2005. As various
non-invasive and invasive tests were developed, this method was some-
what abandoned. While US, MRI and angiography tests offer adequate
information on other forms of CVMs, the same does not apply to AVMs.
These studies can evaluate AVM anatomy and provide with limited vis-
ual assessment of hemodynamic shunting activity that is very important
in AVM presentation. TLPS is the only method that can document quan-
titative information about the A-V shunting volume.

TLPS was used for the initial diagnosis and follow-up. For this pro-
cedure macroaggregated albumin radiolabeled with technecium-99m
(99mTc) was injected through an intra-arterial catheter, placed in the
afferent artery proximal to the AVM nidus, which was left after the intra-
arterial diagnostic or treatment procedure. A GE Infinia, dual head gam-
ma camera, fitted with low energy high resolution collimators was used
to acquire whole body (anterior and posterior) images. The quantitative
assessment of blood shunting through the AVM nidus to the lungs was
done on GE Xeleris workstation. TLPS provided with the quantitative
hemodynamic percentile of A-V shunting volume through the nidus in
extremities, gluteal, pelvic and truncal regions using the following for-
mula to calculate shunting percentage:

Shunting (%) = counts of lung / (counts of lung + counts of limb
with AVM shunt) x 100%

Clinical assessment, US, MRI, CT and angiography data were com-
bined with TLPS findings to classify patients based on shunting percent-
age into the following groups: 1) 0-10 % with insignificant, 2) 10-20%
with hypodynamic, 3) 21-50% with moderate, 4) 51-90% with hyperdy-
namic and 5) 90-100 % with extremely hyperdynamic A-V shunting.
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Patients were selected for treatment based on clinical symptoms, cur-
rent and future complication risks. The indications for treatment were
divided into absolute and relative as described in Table 3.

Table 3. The indications for AVM treatment in 56 patients. All patients had more than one
indication for treatment.

Absolute indications

Hemorrhage 8/56
Ischemia (arterial insufficiency, ulceration, gangrene) 10/56
Chronic venous insufficiency with venous hypertension 37/56
High-output cardiac failure 2/56
Lesions located in life threatening area 9/56
Relative indications
Various signs and symptoms affecting quality of life: 56/56
disabling or intractable pain 55/56
functional impairment 46/56
cosmetic deformity (with or without functional disability) 49/56
Vascular-bone syndrome with limb length discrepancy 26/56

Lesion with potentially high risk of complications (hemarthrosis, fracture or

4/56
limb threatening location)

Bone involvement (intraosseal lesion or bone destruction) 5/56

Treatment strategies consisted of embolization, surgical resection
and combined approach that included embolization and surgical resec-
tion. The outcomes were based on clinical assessment and data from the
above-described imaging studies. Cure was defined as complete resolu-
tion of clinical signs/symptoms with no evidence of AVM on MRI, dis-
solution of AVM on angiography and insignificant shunting through the
nidus on TLPS. Improvement was defined as noticeable improvement
of clinical signs/symptoms, with residual but distinct reduction of the
lesion on MRI, near complete cessation at the nidus with some suspicion
along the feeding artery and draining veins seen on angiography and
insignificant or hypodynamic shunting on TLPS. Remission was defined
as partial improvement or stabilization seen in clinical signs/symptoms
and MRI images, partial reduction or stabilization of residual nidus ac-
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tivity on angiography and reduction of shunting on TLPS by more than
10% as compared before and after treatment. No remission was defined
as no change in clinical presentation, MRI and angiography images and
less than 10% change in A-V shunting on TLPS. Deterioration was de-
fined as progression of clinical presentation, expansion of AVM on MRI
and angiography studies with more than 10% increase in A-V shunting
on TLPS study. Final treatment outcomes were categorized as good (cure
or improvement), positive (cure, improvement or remission) and nega-
tive (no remission or deterioration).

Statistical analysis was performed using SPSS (Statistical Package for
the Social Sciences) program, version 17. The relationships between two
categorical variables in 2x2 contingency tables were measured by Chi-
squared or Fisher’s exact test. For the tables with large counts, Chi-squared
test was used. For small counts when the expected values in any of contin-
gency table cells were below 5, Fisher’s exact test was applied. The level of
significance was set as p<0.05, odds ratio (OR) and 95% confidence inter-
val (CI) were calculated. Quantitative data was described using descriptive
statistics: the mean value and standard error of the mean.

6. RESULTS

Patient distribution and treatment
outcomes based on gender

Among the total of 324 patients with extracranial CVMs, 129 (39.8%)
presented with AVMs that were distributed as illustrated in Figure 4.

Between the 56 treated patients included in this study the male to
female ratio was of 22:34 with age ranging from 2 to 61 years (mean age
20.3 + 1.4 years). Based on gender, the outcomes in men and women
were good in 11 (50.0%) and 21 (61.8%), positive in 17 (77.3%) and 31
(91.2%) and negative in 5 (22.7%) and 3 (8.8%) patients respectively with
all values p>0.05 (Table 4). Overall, better treatment outcomes were seen
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Predominantly
Predominantly lymphatic; Combined;
arterial; 23, (7.1%) 13; (4.0%)
6; (1.9%

e

Predominantly Predominantly
arteriovenous; venous;
129; (39.8%) 153; (47.2%)

Figure 4. Distribution of various types of extracranial CMVs based on
Hamburg classifications in 324 patients.

in female as compared to male patients. However statistical significance
in these results was not achieved.

Table 4. Treatment outcomes based on gender.

Improve- L No Aggrava- Positive
Gender Cure Remission L .
ment remission tion result
Men 3(13.6%) 8(36.4%) 6(27.8%) 3(13.6%) 2(9.1%) 17(77.3%)
Women 5(14.7%) 16(47.1%) | 10(29.4%) | 1(2.9%) 2(5.9%) 31(91.2%)

Treatment outcomes based on AVM localization

Majority of the AVM lesions (80.4%) were found in extremities, glu-
teal and pelvic regions (Table 5 and Figure 5).

In the 9 AVMs of the head and neck region, the outcomes were good
in 5 (55.6%) and remission achieved in 4 (44.4%) cases, with the over-
all positive outcomes in all patients. In the 8 upper extremity lesions, the
treatment effect was good in 5 (62.5%), remission achieved in 3 (37.5%)
with the overall positive outcome in all lesions. Remission was seen in 2
(100%) truncal region AVMs. In the 11 AVMs of the gluteal/pelvic region,
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Table 5. Distribution of the 56 treated AVMs based on anatomical areas and types as
defined by Hamburg classification.

. Truncular type Extratruncular type
Lesion n (%) - ; .
Deep Superficial Infiltrating Limited
Head and neck 9(16.1%) 2 5 2
Upper extremity 8(14.3%) 1 6 1
Trunk 2 (3.6%) 1 1
Gluteal and pelvi
utealandpeVIC 141 (19.69%) 2 9
region
Lower extremity 26 (46.4%) 19 7
Total 56 5(8.9%) 40 (71.4%) 11(19.6%)

n-2

n-11

n-26

O Head and neck

B Upper extremity

OTrunk

O Gluteal and pelvic

region
W Lower extremity

Figure 5. Distribution of the 56 treated AVMs based on anatomical areas.

good effect was achieved in 6 (54.5%), remission in 1 (9.1%) and negative

outcome in 4 (36.4%), with the overall positive outcome in 7 (63.6%) cases.

In the 26 lower extremity AVMs, good effect was seen in 14 (53.8%), re-

mission in 8 (30.8%), negative outcome in 4 (15.4%) and the overall posi-

tive effect in 22 (84.6%) patients. Compared with other locations the worst

outcomes were seen in the gluteal and pelvic region (OR 5.8, 95% CI 1.1-

29, p=0.02) and the best outcomes were achieved in the upper extremities,
head and neck regions (p=0.04) (Table 6 and Figure 6).
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Table 6. Treatment outcomes for various AVM locations.

| - N A - Positi
Location Cure mprove Remission ,0, 99,'a osttive
ment remission | vation result
Head and neck 1(11.2%) | 4(44.4%) | 4(44.4%) 9(100%)
Upper extremity 1(12.5%) 4(50%) 3(37.5%) 8 (100%)
Trunk 2(100%) 2(100%)
Gluteal/pelvic 3(27.3%) | 3(27.3%) 1(9.1%) 3(27.3%) | 1(9.1%) 7(63.6%)
region
Lower extremity 3(11.5%) | 11(42.3%) | 8(30.8%) 13.9%) |[3(11.5%) | 22(84.6%)
120%
100% —&— Hed and neck
80%
. i
60% Upper extremity
40% \I\ Trunk
20%
l/\’ 5.4 : X
0% +— o Gluteal and pelvic
2 X o region
N O .0 o )
© 406& \‘5’\ 3 04'5"\ —%— Lower extremity
Q‘O ng o‘?/ v?&é
& D

Figure 6. Treatment results based on different AVM locations presented in a graph
format, where X-axis shows treatment outcomes.

Treatment outcomes for various AVM types

71.4 % of AVMs were of extratruncular infiltrating and 19.6% of lim-
ited type (Table 5 and Figure 7).

In the 5 patients with truncular forms of AVMs, remission was
achieved in 3 (60.0%) cases and 2 (40.0%) patients had negative out-
come. In the extratruncular infiltrating forms good outcomes were seen
in 21 (52.5%), remission in 13 (32.5%) and negative in 6 (15.0%) pa-
tients. Positive outcomes were achieved in all (100%) extratruncular lim-
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O Truncular deep

O Truncular superficial

B Extratruncular infiltrating

O Extratruncular limited

n-0 n-5 n-40 n-11

Figure 7. Distribution of patients with various types of AVMs.

ited forms of AVMs. However statistical significance was not reached
(p>0.05) due to low patient number, but cure in this group compared
to the other forms of AVMs was more likely and statistically significant
(OR 5.8, 95% CI 1.1-29, p =0.02). Table 7 and Figure 8 show treatment
outcomes for various types of AVMs.

Table 7. Treatment outcomes for various AVM forms.

Form Cure Improve- | Remission | No remis- Aggra- Positive
ment sion vation result.
Truncular 3 1 1 3
superficial 60.0% 20.0% 20.0% 60.0%
Extratruncular 4 17 13 3 3 34
infiltrative 10.0% 42.5% 32.5% 7.5% 7.5% 85.0%
Extratruncular 4 7 1
limited 36.7% 63.7% 100%
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Figure 8.Treatment outcomes for various AVM forms presented in a graph format, where
X-axis shows treatment results.

Treatment results based of AVM diagnosis
and treatment initiation time

45 (80.4%) AVMs were first detected during childhood, 8 (14.3%)
during adolescence and 3 (5.4%) in adulthood (Table 8).

Table 8. Time of AVM lesion manifestation in various anatomical areas.

Location n Childhood Adolescence Adulthood
Head and neck 9 6 2 1
Upper extremity 8 7 1
Trunk 2 2
Gluteal and pelvic region 11 9 2
Lower extremity 26 21 3 2
Total 56 45 (80.3%) 8(14.3%) 3 (5.4%)

The first attempt at treatment during childhood occurred in 7 (12.5%),
during adolescence in 27 (48.2%) and during adulthood in 22 (39.3%)
patients (Table 9).
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Table 9. Time of treatment initiation for AVMs in various anatomical areas.

Location n Childhood Adolescence Adulthood
Head and neck 9 1 3 5
Upper extremity 8 3 5
Trunk 2 2
Gluteal and pelvic region 1 1 4 6
Lower extremity 26 2 13 11
Total 56 7 (12.5%) 27 (48.2%) 22 (39.3%)

Figure 9 shows the percentage comparison between the initial diag-
nosis and treatment initiation in three patient age categories: childhood,
adolescence and adulthood.

O AVM detected
B AVM treated

0%
Childhood Adolescence Adulthood

Figure 9. The initial AVM diagnosis and treatment initiation in three patient age
categories: childhood, adolescence and adulthood. Y-axis demonstrates the
percentage of patients that were diagnosed and then subsequently treated
while in the same age group.

The 7 patients that were treated in childhood had the following out-
comes: good 4 (57.1%), remission 3 (42.9%), with the overall positive
outcome in all 7 patients. In adolescence, 27 patients had the follow-
ing outcomes: good 17 (63.0%), remission 6 (22.2%), negative 4 (14.8%)
with the overall positive results in 23 (85.2%) patients. In the 22 adult
patients, good results were achieved in 11 (50.0%), negative in 4 (18.2%)
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with the overall positive outcomes in 18 (81.8%) patients. The difference
in outcomes between these age groups were not statistically significant
(p>0.05) (Table 10 and Figure 10).

Table 10. AVM treatment results based on the patient age category.

o No . Positive
Age Cure | Improvement | Remission L. Aggravation
remission result
Childhood 1(14.8%) | 3(42.9%) 3(42.7%) 7(100%)
Adolescence | 4(14.8%) | 13(48.2%) 6(22.2%) | 1(3.7%) 3(11.1%) 23(85.2%)
Adulthood 3(13.6%) | 8(36.4%) 7(31.8%) |3(13.6%) | 1(4.6%) 18(81.8%)
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Figure 10. AVM treatment results based on the patient age category presented
in a graph format where X-axis demonstrates various treatment outcomes.

Clinical AVM pathology presentation,
disease stages and treatment outcomes

All treated patients were symptomatic as summarized Table 11 and
fell into the following Schobinger stages: II expansion 27 (48.2%), III
destruction 27 (48. 2%) and IV cardiac overload 2 (3.6%). Schobinger
stage I AVMs were not treated (Table 12 and Figure 11).
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Table 11. Distribution and frequency of different signs and symptoms in the 56 treated
patients with AVMs arranged from the most to least frequent presentation.

Signs and symptoms n=56 (%)
Pain 55 (98.2%)
Cosmetic deformity 49 (87.5%)
Functional impairment 46 (82.1%)
Cutaneous blush (Port-vine stain) 44 (78.6%)
Local tumor or soft tissue hypertrophy 34 (60.7%)
Phlebectasia and venous hypertension 33(58.9%)
Limb length discrepancy (> 1 cm) 26 (46.4%)

Thrill

18 (32.1%)

Pulsation

12 (21.4%)

Lesion with potentially high risk of complications 10 (17.9%)
Lesions located in life threatening area 9(16.1%)
Bleeding 8 (14.3%)
Tissue necrosis 6 (10.7%)
Bone involvement/destruction 5(8.9%)
Gangrene 3 (5.4%)
Cardiac overload 2 (3.6 %)

Table 12. Distribution of AVM lesions located in various anatomical areas based on

Schobinger stages.

Location n Stagelll Stage Il Stage IV
Head and neck 9 7 (77.8%) 2 (22.2%)
Upper extremity 8 2 (25.0%) 5(62.5%) 1(12.5%)
Trunk 2 2 (100%)
Gluteal and pelvic region 11 3(27.3%) 7 (63.6%) 1(9.1%)
Lower extremity 26 13 (50.0%) 13 (50.0%)
Total 56 27 (48.2%) 27 (48.2%) 2 (3.6%)
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Figure 11. Distribution of treated AVM lesions based on Schobinger
stages.

Treatment outcomes for various AVM stages were distributed as fol-
lows: stage II - good 21 (77.8%), remission 5 (18.5%), negative 1 (3.7%),
total positive 26 (96.3%); stage III - good 11 (40.7%), remission 10
(37.0%), negative 6 (22.2%), total positive 21 (77.8%); stage IV - remis-
sion 1 (50.0%), negative 1 (50.0%). The stage III and IV patients were
significantly more likely to have worse outcomes compared to the pa-
tients with stage II lesions (OR 8.2, 95% CI 1-72, p=0.03) (Table 13 and
Figure 12).

Table 13. Treatment outcomes for different AVM stages in the 56 treated patients.

Positi
Stage Cure Improvement | Remission | Noremission | Aggravation :):slzl\:e

I 4(14.8%) 17(63.0%) 5(18.5%) 1(3.7%) 0 26(96.3%)
11l 4(14.8%) 7(25.9%) 10(37.0%) 3(11.1%) 3(11.1%) 21(77.8%)
\% 0 0 1(50.0%) 0 1(50.0%) 1(50.0%)
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Figure 12. Treatment results for different AVM stages presented in a
graph format where X-axis demonstrates various outcomes.

Results based on treatment approach

Endovascular treatment was applied in 29 (51.8%), surgical in 15
(26.8%) and combined in 12 (21.4%) patients. Embolization procedures
were performed in the following anatomical regions: head and neck 7
(24.1%), upper extremities 3 (10.3%), gluteal and pelvic region 8 (27.6%)
and lower extremities 11 (37.9%). Embolotherapy was done in 5 (17.2%)
truncular and 24 (82.8%) extratruncular superficial lesions. Based on
Schobinger staging, 15 stage II (51.7 %), 12 stage III (41.4%) and 2 stage
IV (6.9%) AVMs were treated with the endovascular approach. 18 pa-
tients (62.1%) required more than one session.

Surgical resections were performed in the following anatomical re-
gions: head and neck 2 (13.3%), upper extremities 5 (33.3%) and lower
extremities 8 (53.3%). In this treatment category 8 (53.3%) patients had
extratruncular superficial and 7 (46.7%) extratruncular limited AVMs.
According to Schobinger staging, 7 (46.7%) surgical patients fell in stage
II and 8 (53.3%) into stage III. 6 (40.0 %) patients required more than
one operation.
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Combined surgical and endovascular treatment was performed in
the following regions: trunk 2 (16.7%), gluteal and pelvic 3 (25.0%) and
lower extremities 7 (58.3%). The extratruncular superficial forms made
up 8 (66.7%) and limited 4 (33.3%) lesions. According to Schobinger
staging, 5 (41.7%) were stage II and 7 (58.3%) were stage III lesions. 8
(66.7%) patients required more than one combined intervention.

The choice of treatment methods depended on lesion location, AVM
stage and form, as seen in Figures 13, 14 and 15.

r8 @ Endovascular
L6 M Surgical
OO0 Combined

H/N U/E Trunk G/P L/E

Figure 13. Distribution of endovascular, surgical and combined treatment
methods in various anatomical locations: head and neck (H/N), upper extremities
(U/E), trunk (T), gluteal and pelvic region (G/P) and lower extremities (L/E).

100%
80% O Endovascular
60%1 M Surgical
40%- O Combined
20%
0%-
Trunc.sup. Extr.inf.  Extr.lim.

Figure 14. Distribution of endovascular, surgical and combined treatment
methods based on AVM lesion form: truncular superficial (Trunc.sup.),
extratrucular infiltrative (Extr.inf.) and extratruncular limted (Extr.lim).
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Figure 15. Distribution of endovascular, surgical and combined treatment
methods for AVM stages |I, lll and IV.

Endovascular treatment results

29 patients were treated with endovascular approach with the follow-
ing outcomes: cure was achieved in 2 (6.9%), improvement in 11 (37.9%),
remission in 11 (37.9%), no remission in 2 (6.9%) and aggravation in 3
(10.3%) patients. The overall positive outcomes were seen in 24 (82.8%)
cases. The endovascular treatment results were analyzed separately for
various AVM locations, forms and stages. The best endovascular treat-
ment outcomes were achieved in the head/neck and upper extremities,
with 100% positive results (p<0.05). The outcomes were not as good in
the lower extremities (81.8% positive) and worst in the glueal and pelvic
region (62.5% positive, p<0.05). Detailed endovascular treatment results
for various AVM locations are shown in Table 14.

In comparing endovascular treatment results for different AVM
forms, better results were seen in the extratruncular infiltrative forms
than in the truncular lesions (87.5% vs. 60.0% positive, p>0.05). The
endovascular treatment results for different AVM forms are shown in
Table 15.
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Table 14. Endovascular treatment results for AVM lesions in various anatomical locations.

Location n | cure Improve- Remission No |temis— qurava— Positive
ment sion tion result
Head/neck 7 1 2 4 7
(100%)
Upper 3 1 2 3
extremities (100%)
Gluteal/ 8 1 3 1 2 1 5
pelvic (62.5%)
Lower 11 5 4 2 9
extremities (81.8%)
Table 15. Endovascular treatment results for different AVM forms: truncular and
extratruncular infiltrative.
Form n Cure Improve- Remission No remis— Aggrava— Positive
ment sion tion result
Truncular 5 3 1 1 3
(60.0%)
Extratruncular | 24 2 1 8 1 2 21
infiltrative (87.5%)

Endovascular treatment results for various AVM stages were also eval-
uated. The best outcomes were seen in stage II lesions — 93.3% positive.

For stage III and IV lesions the outcomes were less favorable with 75.0%

and 50.0% positive outcomes respectively (p<0.05) Detailed endovascular

treatment results for different AVM stages are provided in Table 16.

Table 16. Endovascular treatment results for AVM stages I, lll and IV.

Sepe n Cure Improve- Remission No remis- Aggrava- Positive
ment sion tion result
I 15 1 8 5 1 14
(93.3%)
1l 12 1 3 5 1 2 9
(75.0%)
\Y 2 1 1 1
(50.0%)
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Surgical treatment results

15 patients were treated surgically with the following outcomes: cure
was achieved in 4 (26.7%), improvement in 7 (46.7%), remission in 3
(20.0%), no remission in 1 (6.7%). No aggravation was seen in any of the
patients following treatment. In the surgical treatment group, the overall
positive outcomes were seen in 14 (93.3%) cases. The surgical treatment
results were analyzed separately for various AVM locations, forms and
stages.

The surgical treatment results were evaluated separately based on le-
sion location. The best outcomes were seen in the head-neck and up-
per extremity lesions with 100% positive results. The outcomes were less
favorable in the lower extremities with 87.5% (p>0.05) positive results.
Detailed surgical treatment results for various AVM locations are shown
in Table 17.

Table 17. Surgical treatment results for AVM lesions in various anatomical locations.

Location n Cure Improve- Remission No r.emis— Aggrava— Positive
ment sion tion result

Head/neck 2 2 2
(100%)

Upper 5 1 3 1 5
extremities (100%)

Lower 8 3 2 2 1 7
extremities (87.5%)

In surgically treated various AVM forms, the best results were ob-
served in the extratruncular limited and worse in the extratruncular in-
filtrative lesions, with 100% and 87.5% positive outcomes respectively
(p<0.05).) Surgical treatment results for different AVM forms are shown
in Table 18.

Table 19 demonstrates surgical treatment results for stage II and III
AVM lesions. Higher percentages of positive outcomes were achieved in
stage II (100%) than stage III (87.5%) lesions (p<0.05).
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Table 18. Surgical treatment results for different AVM forms: extratruncular infiltrative and
limited.

Form n Cure Improve- Remission No |temis— Aggrava— Positive
ment sion tion result
Extratruncular | 8 4 3 1 7
infiltrative (87.5%)
Extratruncular | 7 4 3 7
limited (100%)

Table 19. Surgical treatment results for AVM stages Il and Ill.

Improve- | Remis- | Noremis- | Aggrava- Positive
Stage n Cure . . .
ment sion sion tion result
Il 7 3 4 7
(100%)
1] 8 1 3 3 1 7
(87.5%)

Combined treatment results

12 patients were treated with combined approach and the outcomes
were as follows: cure was achieved in 2 (16.7%), improvement in 6
(50.0%), remission in 2 (16.7%), no remission in 1 (8.3%) and aggrava-
tion in 1 (8.3%) cases. In this treatment group, the overall positive out-
comes were seen in 10 (83.3%) patients. The combined treatment results
were analyzed separately for various AVM locations, forms and stages.

In comparing outcomes between various AVM locations, the best
combined treatment results were achieved in the head and neck region
with 100% positive outcomes. Treatment results were slightly worse
in the lower extremities — 85.7% positive and the worst outcomes in
this group were achieved in the pelvic/gluteal region — 66.7 % positive
(p<0.05). Detailed combined treatment data for various AVM locations
are shown in Table 20.
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Table 20. Combined treatment results for AVM lesions in various anatomical locations.

Location n Cure Improve- Remission No |temis— qurava— Positive
ment sion tion result

Trunk 2 2 2
(100%)

Gluteal/ 3 2 1 2
pelvic (66.7%)

Lower 7 4 2 1 6
extremities (85.7%)

The combined treatment of various AVM forms yielded 100% posi-
tive outcomes in the extratruncular limited lesions. Treatment outcomes
were worse with 75.0% positive results in the extratruncular infiltrative
AVM forms (p<0.05). Detailed treatment results for various AVM forms
are shown in Table 21.

Table 21. Combined treatment results for different AVM forms: extratruncular infiltrative
and extratruncular limited.

Improve- | Remis- | No remis- | Aggrava- | Positive
Form n Cure . . "
ment sion sion tion result
Extratruncular 8 2 2 2 1 1 7
infiltrative (75.0%)
Extratruncular 4 4 4
limited (100%)

Table 22 demonstrates the combined treatment data for different
AVM stages. The best outcomes were achieved in stage II lesions and
treatment results worse in stage III lesions (p<0.05).

Table 22. Combined treatment results for AVM stages Il and lIl.

Stage n Cure Improve- Re.mis- No r.emis- Aggrava- Positive
ment sion sion tion result
Il 5 5 5
(100%)
1l 7 2 1 2 1 1 5
(71.4%)
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Summary of all treatment outcomes

The detailed results of endovascular, surgical and combined treatment
outcomes are provided in Table 23 and Figure 16, 17. The complete AVM
cure was rarely achieved in all treatment modalities. However good out-
comes were achieved in 13 (44.8%) patients treated with embolization,
11 (73.3%) with resection and 8 (66.7%) with combined treatment. The
overall positive results were documented in the following treatment cat-
egories: 24 (82.8%) embolization, 14 (93.3%) surgical resection and 10
(83.3%) combined. In the 27 surgically treated patients with or without
embolization, good results were obtained in 19 (70.4%) and positive in
24 (88.9%) cases, but no statistical significance was reached (p>0.05).
But in extratruncular limited forms treated with surgical resection alone,
cure was significantly more likely (p<0.05).

Overall, cure was achieved in 8 (14.3%), improvement in 24 (42.9%),
remission in 16 (28.6%), no remission in 4 (7.1%) and deterioration in 4
(7.1%) patients. Good results were achieved in 32 (57.1%) lesions, posi-
tive in 48 (85.7%) and negative in 8 (14.3%) patients. In summary, 85.7%
of treated patients had positive outcome.

Table 23. Treatment outcomes in the 56 patients with AVMs according to various treatment
modalities: endovascular, surgical and combined (embolization with surgical resection).
Positive results include cure, improvement and remission.

Treatment Improve- . No remis- | Aggra- | Positive
. n Cure Remission . .
modalities ment sion vation result
2 11 11 2 3 24
Endovascular | 29
(6.9%) (37.9%) (37.9%) (6.9%) (10.3%) (82.8%)
Surgical 15 4 ’ 3 ! 0 14
9 (26.7%) (46.7%) (20%) (6.7%) (93.3%)
2 6 2 1 1 10
Combined 12
ombine (167%) | (50%) | (167%) | (83%) | 83%) | (833%)
Total 56 8 24 16 4 4 48
(14.3%) (42.9%) (28.6%) (7.1%) (7.1%) | (85.7%)
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Figure 16. Treatment outcomes in the 56 patients with AVMs according
to various treatment modalities: endovascular, surgical and combined
(embolization with surgical resection).
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B Surgical
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O Total

0%
Positive Negative

Figure 17. Comparison of the positive and negative treatment
outcomes for various treatment modalities: endovascular, surgical and
combined (embolization with surgical resection).

The main limitation of this study is small group of patients, there-
fore statistical significance was not always achieved. Clinical cases were
highly individual with diagnostic and treatment approaches that were
tailored to each patient and therefore comparison between treatment
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strategies was challenging. As AVM progression is unpredictable, only
retrospective data collection and analysis are possible.

Transarterial lung perfusion scintigraphy study results

TLPS study provides with quantitative information about the degree
of A-V shunting volume at the AVM nidus. This method has been ap-
plied to diagnose AVM pathology, evaluate treatment efficiency and fol-
low lesion progression. The TLPS method described in previous litera-
ture reports was modified allowing to obtain more accurate degree of
A-V shunting in the wider range of anatomical areas. The modified TLPS
method was used to evaluate A-V shunting not only in extremities, as
previously described, but also in truncular, gluteal and pelvic regions
(Figure 18).

NUOSRUVIS 82%

RELTREFRY . Shunt 88% Shunt 29% ERUTARIEY R— shunt 39% BRCTIEE]

Figure 18. TLPS presentation of AVMs. Plates A, D, E, F - show various degrees of A-V
shunting in lower extremities; B, G - in upper extremities; C — in gluteal regions with AVM:s.

25 TLPS studies were performed in a total of 23 patients (upper ex-
tremities — 4, lower extremities — 13, trunk - 1, gluteal/pelvic region - 7)
and A-V shunting ranging from 0 to 98.5% was documented, with the
highest degree of shunting seen in the upper extremities, as well as in
the pelvic/gluteal regions (Table 24). The average A-V shunting % in the
upper extremities was 54.3 % + 19.6, in the gluteal and pelvic region -
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41.8% = 16, the lower extremities — 13.8% =+ 7.1. The total average A-V
shunting % determined by the 25 TLPS studies was 27.6% + 7.2.

Table 24. Degree of A-V shunting determined by TLPS in various anatomical locations.

AVM location n A-V shunt % Average A-V shunt %
Upper extremity 4 7.0-388.0 54.3+19.6
Trunk 1 0 0
Gluteal/pelvic region 7 1.0-985 41.8+16.1
Lower extremity 13 0.9-92.0 13.8+7.1
Total 25(23) 0-98.5 27.6+7.2

Based on Hamburg classification system majority of the lesions stud-

ied by TLPS were of extratruncular superficial form. No extratruncular
limited forms of AVMs were studied (Table 25).

Table 25. Degree of A-V shunting determined by TLPS for various AVM forms.

Form N 0-10% 10-20% 20-50% 50-90% 90-100%
shunt shunt shunt shunt shunt
Truncular 1 1
superficial
Extratruncular 20 11 3 3 1
infiltrative
Total 21 11 3 3 2

Table 26 demonstrates the degree of A-V shunting according to the
AVM stage in which treatment was first initiated.

Table 26. The degree of A-V shunting according to the AVM stage in which treatment was
first initiated. TLPS data was obtained following treatment.

Stage | n | 0-10%shunt | | O20% 20-50% 50-90% | 90-100%
shunt shunt shunt shunt
Il 5 3 B
1] 15 8 2 3 5
I\ 1 1
Total 21
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15 patients underwent TLPS after endovascular treatment, 3 after
surgical resection, 3 after combined treatment and in 4 cases the study
was done during diagnostic stage (Table 27).

Table 27. The degree of A-V shunting determined by TLPS performed after various
treatment modalities and in the diagnostic stage.

0-10% 10-20% 20-50% 50-90% 90-100%
Treatment n

shunt shunt shunt shunt shunt
Endovascular 15 6 2 2 3 2
Surgical 3 2 1
Combined 3 1 1 1
Diagnostic 4 4
Total 25 13 2 3 4 3

The further treatment course depended on the AVM hemodynamic
information, as some patients need immediate treatment, while others
could wait longer or did not need any intervention at all as aggressive
treatment would only provoke dormant AVMs to progress rapidly. The
TLPS data combined with US, MRI and angiography studies helped to
determine that 3 patients would need further endovascular treatment, 3
surgical, 6 combined and 11 patients would need no additional interven-
tion. 2 patients were found to have predominantly venous malforma-
tions with no significant A-V shunting (Table 28 and Figure 19).

Table 28. Further treatment recommendations for the patients that underwent
endovascular, surgical and combined treatment. Suggestions were made based on all
studies and TLPS degree of the A-V shunting at the nidus.

Treatment n Endovascular Surgical | Combined | No treatment
After endovascular 15 3 1 3 8
After surgical 3 1 1 1
After combined 3 2 1
After 4 1 3
diagnostic
Total 25 4 2 6 15
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Figure 19. Further treatment recommendations for the patients that underwent
endovascular, surgical and combined treatments. X-axis shows prior treatment modality
and the bars on the graph indicate suggested future intervention. Suggestions were made
based on all studies and TLPS degree of the A-V shunting at the nidus.

These results present our first experiences with the TLPS method for
evaluating A-V shunting in AVMs. We improved our ability to assess
A-V shunting by performing this study not only in extremities, but also
in gluteal, pelvic and truncal regions. However, applicability of TLPS
is limited, if AVMs are located in the head and neck, thorax region or
visceral organs. When performed in the head and neck area or viscera,
TLPS can be dangerous due to possible microembolization to the brain
and visceral organs respectively. In the thorax it is challenging to quan-
tify AVM shunting due to superimposition of AVMs with the lungs.

Here we provide with two examples of the AVM lesions that were
treated with different methods and had distinct outcomes. The TLPS
data for each of these lesions was available and is provided below.

23-year-old woman underwent endovascular treatment for the glu-
teal area stage III AVM that was present at birth and progressed during
adulthood. The final treatment outcome was positive and clinical, angi-
ographic, MRI and TLPS data during the course of treatment and after
are presented in Figures 20, 21, 22, 23, 24.
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Figure 20. Clinical presentation of AVM in the gluteal region at different time points. A.
Ulceration, necrosis and hemorrhage before treatment. B. Healed lesion with remaining
scar and surrounding hyperpigmentation following multiple embolizations. C. 3 years after
treatment.

Figure 21. Angiogram of the gluteal area AVM before treatment. Plates A, B, C demonstrate
various degrees of A-V contrast filling, ranging from early arterial to early venous filling.

Figure 22. Angiogram of the gluteal area AVM following endovascular treatment. Plates A,
B show greatly diminished A-V shunt with no evidence of abnormal vessels shortly after
multiple endovascular interventions. Plate C demonstrates partial recurrence of the AVM
nidus 3 years after initial treatment.
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Figure 23. The gluteal area AVM seen on MRI 3 years after initial endovascular treatment.

Injekciios vieta anterior Injekcios vieta posterior

Figure 24. The gluteal area AVM seen on TLPS study 3 years after initial
endovascular treatment. Residual 25% A-V shunting was documented.
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21-year-old man underwent combined treatment in adulthood for
the lower extremity AVM that first manifested in puberty. The combined
treatment results were negative and the AVM continued to progress
from stage III to stage IV despite multiple interventions. The TLPS study
showed 92% A-V shunting. Due to the evidence of right heart volume
overload this patient will most likely need lower extremity amputation in
the future. The MRI and TLPS study data are shown in Figure 25.

o2 P AZO76S

NUOSRUVIS 92%

Figure 25. The lower extremity AVM lesion that has been resistant to combined treatment.
The right panel shows MRI data. The left panel demonstrates 92% A-V shunting on TLPS
study.
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7. CONCLUSIONS

. For the first time in Lithuania we described patients with congeni-
tal AVMs, investigated AVM diagnosis, treatment methods and out-
comes. In most of the patients (71.2%) the AVM diagnosis was offered
too late and therefore their treatment was delayed which negatively
influenced the overall treatment outcomes.

. Congenial AVM pathology occurs at similar rates in men and women.
Treatment results were more positive in women, however this result
lacked statistical significance.

. Better treatment results were achieved in the head and neck, truncal,
as well as upper extremity AVM lesions and statistically significant
worst treatment outcomes were documented in the glueal and pelvic
lesions.

. In comparing treatment outcomes for various AVMs forms, the most
positive results were seen in the extratruncular limited forms (these
results were statistically significant), while the outcomes were worse
in the extratruncular infiltrative lesions. The worst treatment results
occurred the truncular superficial AVMs.

. The comparison between time of AVM diagnosis and treatment in-
itiation revealed that the best results are achieved when the inter-
vention is performed in childhood and the worst when patients are
treated in adulthood. However due to low subject numbers, statistical
significance was not reached

. Treatment results also depend on the AVM stage. When treatment
was initiated in stage II, the patients had significantly higher percent-
age of positive outcomes when compared to stages III and IV. The
outcomes were progressively worse in stages III and IV respectively.
These results were statistically significant

. The comparison between different treatment methods revealed that
best outcomes were achieved in surgically treated lesions, slightly
worse in combined and the worst results were seen in endovascular
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treatment category. This data did not reach statistical significance,
however in terms of cure, positive results were statistically significant
for surgically treated extratruncular limited AVM forms.

. The overall outcomes for three treatment groups were 85.7% posi-
tive, suggesting that AVM pathology can be controlled and clinical
improvement is possible.

. In investigating the AVM diagnosis and treatment outcomes, for the
first time in Lithuania we applied the modified TLPS method that
provides additional data towards more accurate AVM diagnosis and
treatment. The quantitative information on A-V shunting allows to
objectively assess AVM hemodynamics, follow treatment outcomes
and disease progression. This helps to diagnose and control compli-
cated AVM lesions and choose appropriate treatment methods, as well
as timing. The precise hemodynamic data is also critical in determin-
ing lesion prognosis, possible complications and the overall systemic
lesion effects. Modifying the previously described TLPS method we
were able to obtain more accurate A-V shunting percentage at the
AVM nidus and evaluate the wider range of anatomical locations. In
addition to the clinical benefits, TLPS is a cost effective strategy, than
can sometimes substitute the other more costly studies such as MRI
or angiography.

8. PRACTICAL RECOMMENDATIONS

. Arteriovenous malformations are a rare vascular pathology that can
manifest in any part of the body. Therefore in order to achieve ear-
lier and more precise diagnosis, to avoid inappropriate and delayed
treatment more specialists from the other areas of medicine and sur-
gery should be involved in recognizing and treating AVMs. However
when AVM pathology is suspected or diagnosed, we recommend that
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these patients be referred to large centers that have a lot of experience
with such patients and specialize in AVM treatment.

. Based on our treatment data, we recommend to initiate AVM treat-
ment in late childhood or puberty, however treatment course should
be determined for each patient individually.

. Active treatment of asymptomatic lesions is generally not recom-
mended. The most appropriate time to initiate treatment appears to
be in stage II lesions.

. When lesion distribution and location permits, especially in cases of
extratruncular limited AVM forms, surgical treatment is preferred
and will likely yield better treatment outcomes. Surgical treatment
can be combined with endovascular interventions. We recommend
that endovascular treatment should be attempted only in lesions that
are not amendable to surgical resection.

. In choosing appropriate treatment strategy, timing and methods,
TLPS data supplements information obtained from other diagnostic
studies and provides with accurate AVM hemodynamic evaluation
that is necessary for effective treatment. Accurate knowledge on A-V
shunting and hemodynamics is especially important in complicated
and difficult to treat AVM forms.

. When AVM diagnosis is suspected but not readily evident, TLPS can
help to reveal the existence and degree of A-V shunting.

. TLPS data should be used to assess changes in hemodynamic A-V
shunting and follow AVM treatment outcomes, as well as disease pro-
gression.
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10. SANTRAUKA LIETUVIU KALBA

Ivadas

Igimtos kraujagysliy ligos yra reta, bet labai sudétinga patologija (Kim JY
2006, Mulliken JB 1988, Lee BB 2004, Mulliken JB 1993, Do YS 2005). Ji sukelia
daug diagnostikos ir gydymo problemy. Yra skiriamos dvi pagrindinés krauja-
gysliy anomalijy rasys: kraujagysliy augliai, apimantys hemangiomas bei kitus
retus tiek vaiky, tiek suaugusiyjy kraujagysliy auglius, ir kraujagysliy malfor-
macijos arba displazijos (Belov S 1989, 1997,Mattassi R 2009, Enjolras O 2007).
Sios dvi patologijos labai skiriasi ne tik savo klinikiniu pasireiskimu, patologi-
ne fiziologija, vystymusi per gyvenima, bet ir gydymo taktika (Kunze B 2009,
Gloviczki P 2005, Greene AK 2011, Enjolras O 2007). Kraujagysliy augliams
(hemangiomoms) budinga lasteliy (dazniausia endotelio) hiperplazija, o krau-
jagysliy malformacija yra lokalus kraujagysliy defektas, susidares dél embrio-
genezés ar vaskulogenezés sutrikimy ir turintis normaly endotelj. (Mulliken
JB 1988, Kunze B 2009, Gloviczki P 2005, Greene AK 2011, Enjolras O 2007).
Hemangiomos dazniausiai jau vaikystéje regresuoja, net ir negydomos. Krau-
jagysliy displazija yra besivystanti anomalija, kuri egzistuojanti nuo gimimo,
bet gali kurj laika likti be simptomy. Augdama kartu su vaiku, ji daznai pasi-
reiskia vélyvoje vaikystéje arba paauglystéje. Kartais $i patologija gali iSrysketi
tik suaugusiojo amziuje. Ji gali progresuoti visg gyvenimg ir niekada savaime
neregresuoja (Mulliken JB 1988, Kunze B 2009, Gloviczki P 2005, Greene AK
2011, Enjolras O 2007).

Igimtos kraujagysliy displazijos gali buti kapiliarinés, limfinés, veninés, ar-
terinés, arterioveninés ir misrios. Arterioveninés malformacijos (AVM) - tai
néstumo metu susidares kraujagysliy defektas, kuriam btidinga tiesioginis krau-
jo tekéjimas i arterijy i venas be kapiliary tinklo, batino normaliai kraujotakai
(Kohout M 1998, Liu AS 2010, Greene AK 2011, Young AE 1988). Fistulés cen-
triné dalis dazniausiai bina sudaryta i$ nenormaliai isivysciusio kraujagysliy
rezginio ir vadinama arterioveninés malformacijos zidiniu (nidus) (Kohout M
1998, Liu AS 2010, Greene AK 2011, Young AE 1988). Arterioveninés malfor-
macijos (jgimtos arterioveninés fistulés) dél savo patologinés kraujotakos yra
agresyviausia ir grésmingiausia kraujagysliy displazijy rasis, sutrikdanti audi-
niy mitybg ir nenuspéjamai progresuojanti iki gyvybei pavojingy komplikaciju
(Kim JY 2006, Mulliken JB 1988, Lee BB 2004, Mulliken JB 1993, Do YS 2005,
Behnia H 2008, Gloviczki P 2005).
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AVM, budamos reta patologija, néra pasaulyje iki galo istirtos ir aiskios.
Neziarint naujy besivystanciy diagnostikos ir gydymo metody, jy gydymo re-
zultatai lieka blogi. Iki Siol literatiroje diskutuojama dél lyties, amziaus, ligos
formos ir stadijos bei gydymo taktikos reik§mingumo gydymo rezultatams (Lee
BB 2004, Liu AS 2010, Greene AK 2011).

Darbo tikslas

1. Remiantis retrospektyvigja analize, jvertinti ir palyginti jgimty arterioveni-
niy malformacijy gydymo endovaskuliniu, chirurginiu ir mi$riu (kartu en-
dovaskuliniu ir chirurginiu) badu rezultatus.

2. Jvertinti miisy naujai jdiegto Lietuvoje transarterinés plauciy perfuzijos
scintigrafijos (TPPS) tyrimo reik§me arterioveniniy malformacijy diagnos-
tikai, gydymo taktikos parinkimui ir patologijos kontrolei.

Darbo uzdaviniai

1. [vertinti jgimty AVM turinciy pacienty lyties jtakg gydymo rezultatams.

2. Ivertinti jvairiy gydymo rezultaty priklausomybe nuo AVM lokalizacijos.

3. Remiantis Hamburgo klasifikacija, jvertinti AVM formos bei i$plitimo jtaka
gydymo rezultatams.

4. Atkreipti démesj j diagnozés nustatymo laika ir jvertinti gydymo rezultaty
priklausomuma nuo pradéto jvairiy amziaus grupiy gydymo.

5. Nustatyti ligos stadijos reik§mingumg gydymo rezultatams.

6. Ivertinti ir palyginti endovaskulinio, chirurginio ir miSraus (endovaskuli-
nio ir chirurginio) gydymo efektyvuma, remiantis klinikiniais poky¢iais,
magnetinio rezonanso tomografijos (MRT), angiografijos (ANG) ir TPPS
tyrimy duomeny retrospektyviaja analize.

7. Ivertinti tikslaus arterioveninio (A-V) nuosriivio matavimo per AVM zidinj
reik§minguma, pritaikius modifikuotg TPPS tyrima.

Darbo naujumas

1. Pirmg kartg Lietuvoje analizuotos jgimtos arterioveninés malformacijos,
jvertintos ju diagnostikos galimybés ir skelbiami gydymo rezultatai.

2. Dél patologijos retumo apibendrinamyjy duomeny, susijusiy su AVM gy-
dymo rezultatais, pasaulio literatiiroje néra daug. Todél misy gauty gydymo
rezultaty jvertinimas atsizvelgiant i lytj, patologijos lokalizacijg, i$plitima ir
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forma, paciento amziy, kai pradedamas gydymas, ligos stadija ir taikyta gy-
dymo biidg, jnesa papildoma indélj siekiant geresniy ligos baig¢iuy.

3. Atliekant jgimty arterioveniniy malformacijy diagnostiky ir tiriant jy gydy-
mo rezultatus, pirmg kartg Lietuvoje jdiegta transarteriné perfuziné plauciy
scintigrafija (TPPS), modifikavus pasaulyje naudojama jos metodika. Mi-
nétas tyrimas leidzia labai tiksliai kiekybiskai jvertinti arterioveninio nuos-
ruvio kiekj procentais per patologijos pazeista srit. Tai padeda diagnozuoti
neaiskias AVM formas, atmesti nereik§mingas difuzines arteriovenines fis-
tules, jvertinti AVM hemodinamikos aktyvuma ir pagal tai pasirinkti tin-
kama gydymo taktikg. Galima kokybiskai kontroliuoti gydymo efektyvu-
ma, prognozuoti ligos eiga ir pagerinti patologijos kontrole bei stebéseng.
Modifikavus $io tyrimo metodika, atsirado papildoma galimybé jvertinti
arterioveninj nuosrtvj ne tik galinése, bet ir klubinéje — dubens srityje, kur
AVM vyra labai sunkiai gydomos ir prognozuojamos, bei kai kuriose liemens
vietose.

Darbo metodika

Tyrimas buvo atliktas Vilniaus universiteto Medicinos fakulteto Sirdies ir
kraujagysliy ligy klinikos Kraujagysliy rekonstrukcijos ir endovaskulinés chi-
rurgijos centre. Tyrimo laikotarpis nuo - 2008 m. spalio 1 iki 2012 m. birzelio
1 dienos.

Nuo 2000 m. iki 2012 m. Vilniaus universiteto Sirdies ir kraujagysliy ligy
klinikoje (Vilniaus miesto universitetinéje ligoninéje ir Vilniaus universiteto
ligoninéje Santariskiy klinikose) buvo stebéti ir gydyti 324 pacientai, turintys
jgimtas ekstrakranijines kraujagysliy malformacijas. AVM buvo diagnozuotos
129 (39,8 %) pacientams. I$ juy 66 (51,2 %) buvo gydyti endovaskuliniu ar chi-
rurginiu budu. Tyrimui buvo atrinkti 56 pacientai, kuriy stebéjimas ir gydymas
buvo tesiamas nuo 2008 m. spalio 1 d. iki 2012 m. birZelio 1 d. Vilniaus univer-
siteto ligoninéje Santariskiy klinikose, ir atlikta jy retrospektyvi analizé. De$imt
pacienty i$ 66 atmesta, nes pastaruoju laikotarpiu nebuvo nei stebéti, nei gydyti.
56 pacienty stebéjimo laikotarpis buvo nuo 7 ménesiy iki 12 mety (vidutiniskai
- 3,9£1,2 mety).

Patologijos pasireiskimas ir gydymo rezultatai buvo vertinami atsizvelgiant j
lyti , amziy (kada liga buvo pastebéta ir kada pradéta gydyti), lokalizacija, klini-
kiniy simptomy pasireiskimg ir i$plitima, ligos stadija, gydymo metodus. Verti-
nant pradinj diagnozés nustatymo laikg ir pradéto gydymo laikotarpj, pacientai
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buvo suskirstyti i tris amziau grupes: vaiky — nuo gimimo iki 7 mety, paaugliy
- nuo 7 iki 21 mety ir suaugusiyjy — vyresniy kaip 21 mety. Tiriamos buvo tik
ekstrakranijinés AVM. Pagal lokalizacijg jos buvo suskirstytos j penkias grupes:
1) galvos ir kaklo, 2) virSutiniy galaniy, 3) liemens, 4) klubinés ir dubens srities,
5) apatiniy galtiniy. AVM forma ir i$plitimas buvo vertinami remiantis Ham-
burgo klasifikacija.

Tiriant pacientus, turin¢ius jgimty AVM buvo laikomasi $iy pagrindiniy
diagnostikos principy: a) nustatyti dominuojancia kraujagysliy sistema; b) jver-
tinti malformacijos i$plitima; c) issiaiskinti, ar jtrauktos papildomos struktiiros
(gyvybiskai svarbiis organai — akys, kvépavimo takai ir kitos); d) nustatyti AVM
santykj su kitais organais ir audiniais; e) jvertinti hemodinamikos sutrikimg (lo-
kalus, regioninis ar sisteminis); f) atlikti kokybinj ir kiekybinj AVM hemodina-
mikos aktyvumo jvertinima.

Pirmasis AVM istyrimo ir diagnostikos zingsnis yra klinikinis tyrimas - ver-
tinami ligos pozymiai, simptomatika, lokalizacija, i$plitimas, stadija. Po klini-
kinio jvertinimo buvo atliekamas ultragarsinis tyrimas. Doplerio ir ultragarso
dvigubo skenavimo metodu diferencijuojama létos ir greitos kraujotakos mal-
formacijos, jvertinama AVM lokalizacija ir i$plitimas. Diagnozei patikslinti ir
patvirtinti buvo atliekamas MRT tyrimas pagal patvirtintg protokola. MRT ty-
rimo tikslas buvo: a) nustatyti AVM pagal jai budingus MRT pozymius (pvz.,
zona be signalo (angl. flow-voids) ir kiti); b) atskirti AVM nuo veninés, limfinés
malformacijos bei kitos patologijos (augliai, uzdeginimo sukelta infiltracija ir
kiti); c) jvertinti AVM i$plitimg audiniuose; d) nustatyti malformacijos santykj
su kitais audiniais ir organais; e) po gydymo jvertinti AVM poky¢ius (iSgydytas
sritis ir likusias AVM dalis).

Galutiniam diagnozés patvirtinimui ir gydymo planavimui buvo atliekama
standartiné selektyvi ir superselektyvi digitaliné substrakciné angiografija. An-
giografijos tikslas: a) patvirtinti AVM diagnoze ar ja atmesti; b) jvertinti AVM
forma (kamieniné - gilioji ar pavir$iné, nekamieniné - ribota ar infiltraciné); c)
nustatyti i$plitimg (apima vieng sritj, kelias ar plinta j kitus organus); d) jvertinti
AVM struktarg: maitinandias arterijas, zidinj, nutekancias venas; e) jvertinti AVM
hemodinamikg: hiperdinaminé, hipodinaminé; f) planuojant gydyma nustatyti
pagrindines AVM maitinancias arterijas; g) pagal hemodinamikos pobadj ir i§pli-
timg numatyti gydymo poveikio tikimybe ir komplikacijy rizika; h) po gydymo
jvertinti gydymo poveikj ir pagal likusios AVM struktara ir hemodinamikos po-
badj spresti dél tolesniy gydymo etapy tikslingumo ir planavimo.
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Kompiuterinés tomografijos angiografijos tyrimas buvo taikomas tik kai ku-
riais atvejais, pavyzdziui, jtariant, kad AVM isplito j kaulus ar j daugelj sriciy,
ar nesant galimybés atlikti MRT. Natyvinés rentgenogramos buvo reikalingos
nedaugeliu atveju. Dazniausiai tai atliko gydytojai ortopedai-traumatologai,
vertindami galiniy kauly ilgio skirtuma.

Transarterinés plauciy perfuzijos scintigrafijos (TPPS) tikslai buvo $ie: atlie-
kama diagnozuoti AVM, jas atskirti nuo kity malformacijy, atskirti greitos ir
létos kraujotakos AVM, planuoti gydyma ir vertinti jo poveiki, stebéti gydytas
ir negydytas malformacijas. TPPS tyrimo pagrindinis tikslas yra apskaiciuoti
procentinj patologinj nuosriivi per AVM ir tuo remiantis jvertinti fiziologinj
patologijos reik§minguma pazeidimo srityje ir visam organizmui. TPPS buvo
atliekama pagal patvirtinta AVM arterioveninio nuosravio jvertinimo metodi-
ka, ta pacig dieng, kaip ir diagnostiné angiografija ar embolizacija. Arterinio
kraujo nuosravis per arteriovenine malformacija skai¢iuojamas pagal formule:

Nuosravis (%) = impulsy skai¢ius plauciuose / (impulsy skaicius plauciuose +
impulsy skaicius galinéje, kurioje yra AVM) x 100 %

Gydymo indikacijos buvo parenkamos remiantis ligos klinikine raigka,
simptomais, lokalizacija, i$plitimu, amziumi, ligos eiga ir stadija bei visy atlikty
tyrimy duomenimis. Be to, kiekvienas atvejis buvo vertinamas pagal individua-
lius ligos savitumus. Apibendrinant klinikine i§rai$ka, indikacijos buvo skirsto-
mos j absoliucigsias ir reliatyviasias. Siuo atveju rémémés B.B. Lee pasiiilytomis
gydymo indikacijomis (Lee BB 2004). AVM klinikinés raiskos sudétingumas
buvo skirstomas pagal Sobingerio stadijas (R.A. Schobinger). I stadija yra be-
simptomé. Sios stadijos pacientai nebuvo gydomi. Visy gydyty pacienty ligos
stadija buvo tik II, III ir IV.

Pacientams, turintiems AVM, taikyti trys pagrindiniai gydymo budai: en-
dovaskulinis, chirurginis ir mis$rus (endovaskulinis su chirurginiu). Gydymo
badas buvo pasirenkamas, atsizvelgiant j AVM formg, i$plitima, lokalizacija,
hemodinamikos pobudj, aktyvuma ir ligos bei gydymo komplikacijy rizika. En-
dovaskulinis gydymas buvo taikomas: a) esant i$plitusioms, nekamieninéms, di-
fuzinéms formoms; b) chirurgiskai sunkiai prieinamose srityse; c) kai chirurgi-
nis gydymas visai nejmanomas; d) kosmetiskai svarbiose vietose, kai chirurginé
operacija gali sukelti didesne deformacija nei patologija; e) esant labai aktyvios
hemodinamikos AVM, kai operacijos metu gali kilti gyvybei pavojingas krau-
javimas; f) prie$ operacinj gydyma, siekiant sumazinti AVM hemodinamikos

~50—



aktyvumg ir kraujavimo rizikg; g) po chirurginio gydymo, siekiant pagerinti
operacijos rezultatg, sunaikinant likusias po operacijos AVM; h) po chirurginio
gydymo vélyvuoju laikotarpiu, kai yra atkrytis, o pakartotinis operacinis gydy-
mas yra sudétingas dél randéjimo procesy ar Kkity priezasciy; i) kai chirurginis
gydymas turi kity kontraindikacijy (kitos ligos, amzZius).

Chirurginis gydymas taikytas: a) ribotoms AVM formoms; b) kai jmanomas
radikalus chirurginis gydymas; c) chirurgiskai gerai prieinamose vietose; d) kai
negalimas endovaskulinis gydymas; e) kai jmanoma gera kosmetiniy defekty
korekcija; f) kai AVM hemodinamikos aktyvumas nekelia intraoperacinio krau-
javimo pavojaus arba jis jau sumazintas ankstesniu endovaskuliniu gydymu; g)
esant i$plitusioms formoms, kaip daugiaetapis gydymas; h) esant grésmingoms
komplikacijoms, kai endovaskulinis gydymas jau neveiksmingas.

Chirurginio gydymo esmé - pasalinti visa AVM zidinj iki sveiky audiniy
ribos arba kuo radikaliau pasalinti jo dalj, kur yra patologinés kraujotakos ak-
tyvumas yra didZiausias.

Buvo taikyti $ie chirurginio gydymo metodai: a) radikali arterioveninés mal-
formacijos ekscizija su visu zidiniu; b) etapinis didelio AVM zidinio ar keliy zi-
diniy $alinimas; c) audiniy persiuvimas kartu su AVM patologinio zidinio krau-
jagyslémis (Belov IV operacijos modifikacija); d) arterioveniniy fistuliy persiu-
vimas kontroliuojant procediirg intraoperaciniu dopleriu (Loose II operacija);
e) distaliniy smulkiy arterijy $aky perri$imas kartu su AVM zidiniy pasalinimu
kontroliuojant procediira intraoperaciniu dopleriu, operacija atliekama tik tose
distalinése srityse, kur embolizacija negalima dél nekroziy pavojaus); f) dalinés
etapinés AVM $alinimo operacijos, pasirenkant aktyviausios hemodinamikos
AVM 7zidinius; g) galanés ar jos dalies amputacija su visu AVM zidiniu, kai jau
negalimas kitas gydymo bidas, o yra grésmingy gyvybei komplikacijy (gangre-
na, Sirdies perkrova).

Misrus gydymo buidas buvo taikomas jvairiai derinant endovaskulinj ir chi-
rurginj badg: embolizuojant AVM prie§ operacija ar po jos arba kaitaliojant
$iuos metodus. MiSraus gydymo metodo taikymo indikacijos: a) i$plitusi neka-
mieniné difuziné patologija; b) hiperdinaminés AVM; c) AVM, neapsiribojan-
¢ios viena sritimi; d) vienu biidu negautas numatomas poveikis.

Transarteriné plauciy perfuzijos scintigrafija buvo taikoma esant AVM ga-
lanése, klubinéje ir dubens bei kiino srityse. TPPS tyrimas yra vienintelis, lei-
dziantis kiekybiskai jvertinti patologine kraujotaka per AVM, tadiau néra ab-
soliutus. Gauti duomenys buvo interpretuojami atsizvelgiant j visus anks¢iau
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atliktus tyrimus: ultragarso, MRT, KT, angiografijos ir klinikine ligos raiska tuo

momentu ar laikotarpiu. Jais remiantis TPPS gauti arterioveninio nuosravio

aktyvumo per AVM zidinj duomenys buvo suklasifikuoti j penkias grupes: 1)

0-10 % -nereik§mingas, 2) 10-20 % - hipodinaminis, 3) 20-50 % - Zymus,

reik§mingas, 4) 50-90 % - hiperdinaminis ir 5) 90-100 % labai ry$kus hiperdi-

naminis, grésmingas, gali bati su jau neisgydomu AVM zidiniu ir sisteminémis
kraujotakos komplikacijomis.

Remiantis klinikiniu tyrimu ir visais minéty tyrimy vertinimais, galutiniai
gydymo rezultatai buvo apibendrinami suskirs¢ius juos j penkias pagrindines
grupes ir interpretuojami taip:

visiS$kai i$nyko, ultragarsu nerandama jokio A-V nuosravio per AVM, ne-

matoma AVM pozymiy MRT tyrime (ar KTA), angiografiniuose vaizduose

néra jokios kraujotakos per AVM zidinj, TPPS tyrime arterioveninis nuos-
ravis per patologijos zidinj nereik§émingas (0-10 %);

2) pageréjimas — kai klinikiniai poZymiai ir simptomai labai pageréjo ar yra tik
jy liekamieji rei$kiniai, ultragarsu nustatomas AVM ir A-V nuosravio suma-
zéjimas, MRT tyrimas (ar KTA) rodo labai sumazéjusig AVM dalj, angiogra-
finiuose vaizduose matomas beveik nefunkcionuojantis ar su liekamaisiais
reiSkiniais AVM zidinys ir nereik§mingas ar hipodinaminis nuosravis per
AVM zidinj TPPS tyrime (0-20 %);

3) remisija — kai klinikinis pageréjimas menkas, bet procesas stabilizavosi, ul-
tragarsu matoma nedaug sumazéjusi AVM ir A-V nuosrivis, MRT tyrimas
(ar KTA) rodo nedidelius AVM poky¢ius mazéjimo kryptimi, angiografi-
niuose vaizduose - kraujotaka per patologijos zidinj nedaug sumazéjo, bet
stabilizavosi, TPPS tyrimo duomenimis - arterioveninis nuosravis per AVM
zidinj sumazéjo ne maziau kaip 10 %;

4) néra (nepasiekta) remisijos — kai klinikiniai simptomai ir poZymiai visigkai
nepasikeité, toliau tesiasi létas nataralus ligos progresavimas, ultragarsinia-
me, MRT (ar KTA) bei angiografiniuose vaizduose nematoma jokiy poky-
¢iy, o TPPS tyrimas rodo, kad arterioveninis nuosravis per AVM zidinj su-
mazéjo maziau nei 10 %, visai nepasikeité ar padidéjo maziau nei 10 %;

5) pablogéjimas - kai po gydymo klinikiniai pozymiai ir simptomai pablogéjo
ir labai paspartéjo ligos progresavimas, ultragarsu matomas AVM ir A-V
nuosravio didéjimas, MRT tyrimas (ar KTA) rodo, kad AVM apimtis didé-
ja, angiografiniuose vaizduose matoma suaktyvéjusi kraujotaka per zidinj
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ir zidinj maitinan¢iy bei nutekanciy kraujagysliy plétimasis bei jy skai¢iaus
didéjimas, TPPS tyrimo duomenimis - arterioveninis nuosriivis per zidinj
padidéjo daugiau nei 10 %.

.....

.....

.....

neigiamas rezultatas — nepasiekta remisija ar pablogéjo.

Pacientai po gydymo buvo stebimi kas 0,5 mety, progresuojant ligai — daz-
niau. Ligos kontrolei atliekami, minéti tyrimai — pradedant klinikiniu jvertini-
mu, ultragarsu, MRT tyrimu ir baigiant angiografija bei TPPS. Indikacijos atlikti
tyrimus parenkamos individualiai pagal ligos pobudj ir eiga

Statistiné gauty duomeny analizé buvo atlikta taikant SSPS (Statistical Pac-
kage for the Social Sciences) programos 17 versijg. Skirtumas tarp dydziy buvo
laikomas reik§mingu, kai p<0,05. Rysys tarp dviejy kategoriniy kintamuyjy (pa-
vyzdziui, teigiami gydymo rezultatai ir AVM lokalizacija, teigiami gydymo re-
zultatai ir AVM stadija, teigiami gydymo rezultatai ir AVM forma ir panasiai)
nustatytas naudojant Pirsono x* nepriklausomumo kriterijy (angl. - Chi Square
test) arba FiSerio tikslyjj kriterijuy. Jei duomenys apraSomi 2x2 kontingencijos
lentelése ir jose nors vienas tikétinas daznis yra <5, papildomai skaic¢iuotas Fi-
Serio tikslusis kriterijus.

I§ kontingencijos lenteliy apskaiciuotas ir $ansy santykis (SS) (angl. — odds
ratio - OR) bei jo 95 % pasikliovimo intervalas (PI). Sansy santykis - tai ri-
zikos veiksnio veikiamy asmeny ir rizikos veiksnio neveikiamy asmeny Sansy
pageréti/pablogeéti ju sveikatos buklei santykis (pavyzdziui, kaip toli pazengusi
AVM stadija sumazina gery baig¢iy $ansus). Pasikliovimo intervalas —remiantis
0,95 tai yra artima vienetui tikimybe, leidzia teigti, kaip priklauso vertinamojo
rodiklio tikroji reik§me.

Kiekybiniam dydziui (pavyzdziui, amziui) aprasyti naudotas vidurkis ir
standartiné vidurkio paklaida.

Rezultatai

Pacienty jvertinimas, skirtingy lyciy gydymo rezultatai. IS 56 pacienty,
kuriems buvo atlikta retrospektyvioji analizé, gydyti 22 vyrai ir 34 moterys, vyry
ir motery santykis 1:1,5. Amzius svyravo nuo 2 iki 61 mety, amziaus vidurkis
20,3+1,4 metuy.
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Vertinant vyry ir motery (22/34) gydymo rezultatus skirtumas buvo nedi-
delis. Geri gydymo rezultatai (iSgijo ir pageréjo) buvo 11 (50,0 %) vyry ir 21
(61,8 %) moters; teigiamas gydymo rezultatas — 17 (77,3 %) vyry ir 31 (91,2 %)
moters; neigiamas — atitinkamai 5 (22,7 %) ir 3 (8,8 %). Geresnis teigiamas re-
zultatas gautas gydant moteris nei vyrus. Taciau statisti$kai patikimo skirtumo
negauta (p>0,05).

Ivairiy lokalizacijy AVM gydymo rezultatai. Gydyty AVM malformacijy
lokalizacija buvo tokia: galvos ir kaklo — 9 (16,1 %), virSutiniy galaniy - 8 (14,3
%), liemens - 2 (3,6 %), klubinés ir dubens srities — 11 (19,6 %), apatiniy galtniy
- 26 (46,4 %). Didziausia dalj sudaré apatiniy galiniy AVM - 46,4 %, maziausig
- kiino 3,6 %. Vyravo galaniy (kartu apatiniy ir vir§utiniy) patologija, ji sudaré
60,7 %, o kartu su klubinés ir dubens srities — 80,4 %.

I8 9 pacienty, turin¢iy AVM galvos ir kaklo srityje, geras rezultatas gautas 5
(55,6 %) ir remisija pasiekta 4 (44,4 %).Taigi pasiektas bendras teigiamas rezul-
tatas sudaré 100 % .I§ 8 pacienty, turinciy virSutiniy galaniy AVM, geras gydy-
mo poveikis gautas 5 (62,5 %), remisija pasiekta 3 (37,5 %). Taigi visiems rezul-
tatas buvo teigiamas. Remisija pasiekta ir abiem liemens srities AVM atvejais. I§
11 pacienty, gydyty nuo klubinés ir dubens srities AVM, geras rezultatas gautas
6 (54,5 %), remisija 1 (9,1 %) ir bloga baigtis 4 (36,4 %). Sios lokalizacijos gydy-
tos patologijos bendras teigiamas rezultatas — 7 (63,6 %). I§ 26 pacienty, kuriems
buvo apatiniy galiniy AVM, gydymo poveikis buvo geras 14 (53,8 %), remisija
pasiekta 8 (30,8 %) ir neigiamas rezultatas buvo 4 (15,4 %) pacienty. Bendras
teigiamas kojy patologijos gydymo rezultatas pasiektas 22 (84,6 %) pacienty.

Geriausi rezultatai gauti gydant galvos ir kaklo bei virutiniy galaniy
AVM, palyginti su kity lokalizacijy AVM. Skirtumas yra statistiskai patikimas
(p=0,044). Blogiausi rezultatai buvo gydant dubens ir klubinés srities AVM, nei-
giamas rezultatas sudaré 36,4%. Cia taip pat rezultatas buvo statistiskai patiki-
mas (p=0,02, SS 5,8 95% PI 1,1-29).

Skirtingy patologijos formy gydymo baigtys.. Kamieniniy giliyjy formy
visai nebuvo. Jos yra labai retos, dazniau baina jgytos arterioveninés fistulés nei
jgimtos malformacijos. Kamieninés pavirsinés buvo 5 (8,9 %): po dvi galvos ir
kaklo bei klubinéje ir dubens srityje bei viena rankoje. Didziausig dalj sudaré
nekamieninés formos - 51 (91,1 %), i$ jy daugiausia infiltracinés - 40 (71,4 %),
dazniausiai kojose - 19, ir daug maziau riboty - 11 (19,6 %), dauguma taip
pat kojose - 7. Nenustatéme né vienos nekamieninés ribotos formos klubinéje
ir dubens srityje. Visy lokalizacijy AVM dominavo nekamieninés infiltracinés
formos, kurios yra sunkiausiai gydomos.
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I§ 5 pacienty, kuriems yra kamieninés AVM formos, tik 3 (60,0 %) buvo
pasiekta remisija, kity dviejy (40,0 %) ligos baigtis buvo bloga. Nekamieniniy
infiltraciniy 40 formy rezultatai geresni: geras gydymo poveikis pasiektas 21
(52,5 %), remisija — 13 (32,5 %) ir neigiamas rezultatas buvo 6 (15,0 %) pacienty.
Geriausias rezultatas — 100 % teigiamas poveikis — gautas gydant nekamienines
ribotas (11) AVM formas. Lyginant bendrus skirtingy AVM formy gydymo re-
zultatus statistiskai patikimo skirtumo negauta (p>0,05), tac¢iau nekamieninés
ribotos formos gydymo rezultatai pagal pasveikimg yra statistiskai patikimai
geresni nei kity formy (p=0,02, $5=5,8 95% PI 1,1-29).

Patologijos pasireiskimo laikas, gydymo pradzia ir rezultatai. Pirmieji pa-
tologijos pozymiai atsirado jau nuo gimimo (iki 1 ménesio laikotarpio) 20 (35,7
%) pacienty, 25 (44,6 %) - véliau vaikystéje iki 7 mety. I$ viso vaikystéje AVM
buvo jau zinoma daugumai pacienty — 45 (80,4 %). Paauglystéje (7-21 mety am-
ziuje) patologija nustatyta 8(14,3 %) ir suaugusiyjy (vyresniy kaip 21 mety) am-
zivje - 3 (5,4 %) pacientams. Ligos lokalizacija neturéjo tam didesnés jtakos.

Gydymo pradzia laikomas tas laikotarpis, kai pacientui pirmg kartg buvo
taikomas chirurginis ar endovaskulinis gydymas. Nors patologija pasireiské
gana anksti, daugumai pacienty dél jvairiy priezas¢iy pradéti gydyti daug véliau.
Vaikystéje gydymas buvo pradétas tik 7 (12,5 %) pacientams. Dauguma buvo
gydyti paauglystéje — 27 (48,2 %) ir kiek maziau - suaugusiyjy amziuje — 22
(39,3 %). Skirtingai nuo ligos pasireiskimo laikotarpio (dominuoja vaikystéje),
$iuo atveju didzioji dauguma pacienty — 49 (87,5 %) — buvo pradéti gydyti paau-
glystéje ir suaugusiyjy amziuje. Visy lokalizacijy AVM gydymas pradétas daug
véliau, nei pasireiské patologija.

I$ pacienty, gydyty vaikystéje, geras rezultatas gautas 4 (57,1 %), remisija - 3
(42,9 %). Taigi visiems septyniems gydymo poveikis buvo teigiamas. I§ 27 pa-
cienty, gydyty paauglystéje, geras rezultatas buvo 17 (63,0 %), remisija 6 (22,2
%) ir neigiamas rezultatas 4 (14,8 % ). Bendras teigiamas rezultatas paauglystéje
gautas 23 (85,2 %) pacientams. Kai gydymas buvo pradétas suaugusiyjy amziuje
(22 pacientai), geri rezultatai gauti 11 (50,0 %), neigiami — 4 (18,2 %)pacien-
tams, bendras teigiamas — 18 (81,8 %). Gydymo rezultatai blogéja pagal amziaus
grupes nuo vaikystés iki suaugusiyjy amziaus, taciau statistidkai patikimo skir-
tumo negauta (p>0,05).

Klinikiné ligos i$raiska, stadijos ir gydymo rezultatai. Visi gydyti paci-
entai turéjo simptomy. Daugumai liga pasireiské keletu pozymiy ir simptomuy.
Dazniausias buvo skausmas — 55 (98,2 %) pacienty, kosmetiniai defektai ba-
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dingi 49 (87,5 %), funkcijos sutrikimai — 46 (82,1 %) ir pigmentinés démés — 44
(78,6 %). Kiek reciau pasitaiké audiniy hipertrofija ir auglio formos pakitimai — 34
(60,7 %), flebektazijos ir veniné hipertenzija — 33 (58,9 %). Galtiniy ilgio skirtumai
buvo 26 (46,4 %) atvejais. Arterioveniniai uZesiai ties AVM buvo iSklausomi 18
(32,1 %) ir audiniy pulsacija juntama 12 (21,4 %)pacienty. Patologija, kuri gali
sukelti grésmingy komplikacijy (pavyzdziui, intrasgnariné su galimomis hemar-
trozémis), nustatyta 10 (17,9 %) ar $alia gyvybiskai svarbiy organy (kaip akis) - 9
(16,1 %) pacientams. Kraujavimy pasitaiké 8 (14,3 %), audiniy nekrozé - 6 (10,7
%) pacientams. AVM lokalizacija kauluose bei kauly destrukcija pasitaiké 5 (8,9
%) atvejais. Sirdies perkrova nustatyta 2 (3,6 %) pacientams.

Ligos klinikinés i$raiSkos sudétingumas ir sunkumas buvo vertinamas re-
miantis Sobingerio stadijomis. Gydytiny Sobingerio I stadijos AVM nebuvo.
Visi pacientai buvo simptomatiniai ir pagal stadijas pasiskirsté taip: II stadijos
- 27 (48,2 %), ITI - 27 (48,2 %) ir IV - 2 (3.6 %). Galvos ir kaklo srities gydytos
AVM daugiausia buvo II stadijos — 77,8 %, vir$utinés galanés — III stadijos -
62,5 %, liemens srities — abiem atvejais buvo II stadijos — 100 %, klubinéje ir du-
bens srityje dominavo III stadijos AVM - 63,6 %, apatinéje galinéje — mazdaug
po lygiai IT ir IIT stadijos — po 50,0 %. Sunkiausi pacientai (IV stadijos) buvo,
turintys AVM - 1 klubinéje ir dubens srityje ir 1 - rankoje.

Vertinant gydymo poveikj pagal ligos stadijas, rezultatai buvo tokie: II stadi-
ja - geri21 (77,8 %), remisija 5 (18,5 %) ir neigiami 1 (3,7 %), bendras teigiamas
26 (96,3 %); I1I stadija — geri 11 (40,7 %), remisija 10 (37,0 %), neigiami 6 (22,2
%), bendras teigiamas 21 (77,8 %); IV stadija — remisija 1 (50,0 %) ir pablogéji-
mas 1 (50,0 %).Gydymo rezultatai smarkiai blogéja didéjant ligos stadijai. Siuo
atveju gaunamas statistiSkai patikimas rezultatas, lyginant II stadijos pacientus
su sunkesnés stadijos (p=0,029, $S=8,2 95% PI 1-72).

Gydymo metodai. Endovaskulinis gydymas buvo taikytas 29 (51,8 %) paci-
entam, chirurginis - 15 (26,8 %) ir misrus - 12 (21,4 %). Embolizacijos atliktos
$iose anatominése srityse: galvos ir kaklo - 7 pacientams, vir§utiniy galiniy - 3,
klubinéje ir dubens - 8 ir apatiniy galaniy - 11. Emboloterapija taikyta 5 (17,2
%) pacientams, turintiems kamienines, ir 24 (82,8 %) - nekamienines infiltraci-
nes AVM. Endovaskuliniu bidu gydytos iy Sobingerio stadijy AVM: II stadijos
- 15 (51,7 %), I1I stadijos — 12 (41,4 %) ir IV stadijos - 2 (6,9 %)atvejy. Daugiau
nei viena embolizacijos procediira buvo atlikta 18 (62,1 %)pacienty.

Chirurginiu badu gydytos $ios anatominés sritys: galvos ir kaklo - 2 paci-
entams, virSutiniy galiiniy - 5, apatiniy galiiniy - 8. Sios gydymo kategorijos
8 (53,3 %) pacientai turéjo nekamienine infiltracing AVM forma ir 7 (46,7 %)



- nekamienine ribotag AVM forma. Remiantis Sobingerio stadijomis, 7 (46,7 %)
pacientams AVM buvo II stadijos ir 8 (53,3 %) III stadijos. Sesiems (40,0 %)
pacientams chirurginio gydymo prireiké daugiau nei vieng karta.

Misrus (chirurginis ir endovaskulinis ) gydymas buvo taikytas $iose anato-
minése srityse: liemens - 2, klubinés - 3 ir apatiniy galiiniy - 7. I§ mi$riu badu
gydyty pacienty nekamieninés infiltracinés formos buvo 8 (66,7 %) ir ribotos -
4 (33,3 %). Remiantis Sobingerio stadijomis 5 (41,7 %) pacientams AVM buvo
IT stadijos, 7 (58,3 %) - III stadijos. MiSrus gydymas 8 (66,7 %) pacientams
taikytas daugiau nei vieng kartg.

Galvos ir kaklo srities AVM daugiausia gydytos endovaskuliniu metodu
(77,8 %), virsutiniy galtiniy - chirurginiu (62,5 %), liemens — misriu (100 %),
klubinés ir dubens srities — endovaskuliniu (72,7 %), o apatiniy galaniy AVM
gydyti beveik vienodai daznai buvo taikomi visi gydymo budai (endovaskulinis,
chirurginis ir midrus - atitinkamai 42,3 %, 30,8 %, ir 26,9 %).

Pagal Hamburgo klasifikacijg, visoms kamieninéms formoms taikytas en-
dovaskulinis gydymas (100 %), nekamieninés infiltracinés formos taip pat dau-
giausia gydytos endovaskuliniu badu (60,0 %), visoms nekamieninéms ribo-
toms formoms buvo taikytas chirurginis gydymas - vienas arba derinamas su
endovaskuliniu (atitinkamai 63,6 % ir 36,4 %).

Pagal Sobingerio stadijas, II stadijos AVM daugiausia gydytos endovaskuli-
niu metodu (55,6 %), I1I stadijos gydymas buvo jvairus- endovaskulinis, chirur-
ginis ir misrus (atitinkamai 44,5 %, 29,6 % ir 25,9 %), o IV stadijos AVM buvo
gydomos tik endovaskuliniu metodu (100 %).

Endovaskulinio gydymo jvertinimas. Taikant endovaskulinj gydyma 29 pa-
cientams, pasveiko 2 (6,9 %), pageréjimas buvo 11 (37,9 %), remisija — 11 (37,9
%), nepasiekta remisijos - 2 (6,9 %), pablogéjimas - 3 (10,3 %). Gydant AVM siuo
metodu, bendras teigiamas rezultatas gautas 24 (82,8 %) pacientams. Atskirai i$a-
nalizuoti gydymo metody rezultatai, atsizvelgiant | AVM lokalizacijg, forma ir sta-
dijg. Pagal lokalizacija geriausi rezultatai gauti gydant galvos ir kaklo bei virSutiniy
galtiniy srities AVM — 100 % rezultaty buvo teigiami. Blogesnis teigiamas efektas
gydant apatiniy galaniy AVM - 81,8 % ir blogiausias — klubinés ir dubens srities
-62,5% (p>0,05). Lyginant skirtingy AVM formy endovaskulinio gydymo rezul-
tatus pastebéta, kad geresni rezultatai gauti esant nekamieninéms infiltracinéms
formoms nei kamieninéms: bendras teigiamas rezultatas — atitinkamai 87,5 % ir
60,0 % (p>0,05). Jvairiy stadijy AVM endovaskulinio gydymo rezultatai taip pat
skyrési. Geriausi buvo II stadijos — 93,3 % teigiamy, blogesni III stadijos - 75,0 %
teigiamy ir blogiausi IV stadijos - tik 50,0 % teigiamy (p<0,05).
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Chirurginio gydymo jvertinimas. Taikant chirurginj gydyma 15 pacientuy,
pasveiko 4 (26,7 %), pageréjimas buvo 7 (46,7 %), remisija — 3 (20,0 %), nepa-
siekta remisija — 1 (6,7 %), pablogéjimo nebuvo. Gydant AVM Siuo metodu,
bendras teigiamas rezultatas gautas 14 (93,3 %) pacienty. Pagal AVM lokaliza-
cijg geriausi rezultatai — 100 % teigiami — gauti chirurginiu badu gydant AVM
galvos ir kaklo bei virSutiniy galainiy srityse, blogesnis teigiamas poveikis — ap-
atinése galanése - 87,5% (p>0,05). Gydant jvairiy formy AVM chirurginiu
badu, geriausi rezultatai gauti nekamieniniy riboty formy - visoms 100 %
teigiamas efektas, blogesni — nekamieniniy infiltraciniy - 87,5 % teigiamas
(p<0,05). Skirtingy stadijy AVM chirurginio gydymo rezultatai taip pat skyrési.
Geriausi buvo II stadijos - visiems 100 % teigiami, blogesni — III stadijos 87,5 %
teigiami (p<0,05).

Misraus gydymo jvertinimas. Gydant 12 pacienty AVM misriu badu, pa-
sveiko 2 (16,7 %), pageréjo — 6 (50,0 %), remisija gauta— 2 (16,7 %), remisijos
nepasiekta — 1 (8,3 %), pablogéjo — 1 (8,3 %). Gydant AVM §iuo metodu, ben-
dras teigiamas rezultatas gautas 10 (83,3 %) pacienty. Pagal AVM lokalizacija,
geriausi rezultatai gydant AVM misriu bidu gauti galvos ir kaklo srityje — 100 %
teigiami. Blogesnis teigiamas poveikis — apatinése galtinése — 85,7 %, blogiausi
- klubinéje ir dubens srityje - 66,7 % (p>0,05). Gydant jvairias AVM
formas misriu biidu, geriausi rezultatai gauti nekamieniniy riboty formy - vi-
soms 100 % teigiamas poveikis, blogesni — nekamieniniy infiltraciniy - 75,0 %
teigiamas (p<0,05). Skirtingy stadijy AVM misraus gydymo rezultatai skiriasi.
Geriausi buvo II stadijos - visiems 100 % teigiami, blogesni - III stadijos 71,4 %
teigiami (p<0,05).

Bendrieji gydymo rezultatai. Gydant AVM vienu ar kitu badu visiskai pa-
sveikstama labai retai, galima sakyti, tik pavieniais atvejais: gydant endovaskuli-
niubadu - 2 (6,9 %), chirurginiu — 4 (26,7 %), mi$riu budu - 2 (16,7 %), i§ viso -
8 (14,3 %). Taciau geras rezultatas, imant kartu pasveikima ir Zymy pageréjima,
nustatytas jau daugiau nei pusei pacienty, atitinkamai pagal visus tris gydymo
badus: 13 (44,8 %), 11 (73,3 %), 8 (66,7 %), o i$ viso 32 (57,1 %). Kadangi pa-
tologija labai jvairi, sunkiai palyginama ir objektyvizuoti vertinimo kriterijus
labai sunku, tikslesniam rezultaty jvertinimui ir palyginimui sujungéme pirmas
tris grupes — pasveikimo, pageréjimo ir remisijos, kaip gydymo metu gautg tei-
giama rezultaty. Taigi, geriausias teigiamas yra chirurginio gydymo rezultatas
- 14 (93,3%), toliau eina misraus — 10 (83,3 %) ir endovaskulinio — 24 (82,2
%), bendrasis viso — 48 (85,7 %). Ligos nataralus progresavimas, kai nepasiekta
remisija, ir spartus progresavimas po gydymo priskiriami prie neigiamy rezul-
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taty. Jie yra tokie: 5 (17,2 %) po endovaskulinio gydymo, 2 (18,6 %) po misraus
gydymo bei 1 (6,7 %) po chirurginio gydymo, bendras viso 8 (14,2 %). I$ 27
pacienty, gydyty chirurginiu badu (su embolizacija ar be jos) geras rezultatas
yra 19 (70,4 %) pacienty, o bendras teigiamas — 24 (88,9 %) (p>0,05).

Transarterinés plauciy perfuzijos tyrimy rezultatai. Modifikavus TPPS
tyrimo metodika, buvo i$pléstos jo galimybés gauti tikslesnj A-V nuosravio per
AVM 7idinj vertinima. I§ viso atlikta 25 tyrimai 23 pacientams. I§ jy vir$utiniy
galiiniy - 4 tyrimai, liemens srities — 1, klubinés ir dubens srities - 7, apatiniy
galiniy - 13. Arterioveninis nuosraivis nustatytas nuo 0 % iki 98,5 %, skirtingo-
se vietose jvairus.

Vidutinis A-V nuosravis virutiniy galiniy srityje nustatytas 54,3 % * 19,6,
klubinéje ir dubens srityje — 41,8% =+ 16, apatiniy galaniy - 13,8% + 7,1. Bendras
A-V nuosravio vidurkis buvo 27,6% + 7,2. Remiantis Hamburgo klasifikaci-
ja, dauguma tirty pacienty turéjo iplitusias nekamienines infiltracines formas.
Nekamieninés ribotos formos nebuvo né vienos. A-V nuosravio aktyvumas
jvertintas esant pacientams jvairiy stadijy.

Po endovaskulinio gydymo TPPS atliktas 15 pacienty, i§ juy $eSiems rastas
likes nereik§mingas nuosrivis po gydymo (0-10 %), dviem - hipodinaminis
(10-20 %), dviem - reik§mingas nuosravis (20-50 %), trims - hiperdinaminis
(50-90 %) ir dviem - labai ryskus hiperdinaminis (90-100 %), jau lydimas sis-
teminés kraujotakos sutrikimy. Po chirurginio gydymo tyrimas atliktas 3 pa-
cientams, i$ jy dviem rastas nereik§mingas nuosravis po gydymo (0-10 %) ir
vienam - reik§mingas (37 %). Po misraus gydymo TPPS tyrimas atliktas 3 pa-
cientams, i$ jy vienam nustatytas nereik§mingas A-V nuosravis per AVM, vie-
nam - hiperdinaminis (85 %) ir vienam - labai ryskus hiperdinaminis (92 %).
Diagnozuojant liga buvo tirti 4 pacientai. Visiems jiems rastas nereik§mingas
nuosravis (0-10 %). I$ juy dviem diagnozuota dominuojanti veniné malformaci-
jair dviem rastos difuzinés hipodinaminés arterioveninés malformacijos, kuriy
nereikia gydyti intervenciniu biidu, rekomenduojama tik kompresiné terapija
ir kontrolé.

Remiantis TPPS duomenimis, kartu ir pacienty klinikiniu jvertinimu bei
visais kitais atliktais tyrimais, buvo nuspresta, kad po embolizacinio gydymo 3
atvejais indikuojamas pakartotinis endovaskulinis gydymas, 1 atveju — chirur-
ginis gydymas, 3 — misrus gydymas, 8 — nereikia jokio intervencinio gydymo.
Po chirurginio gydymo 1 atveju antru etapu indikuotas chirurginis gydymas, 1
- miSrus ir 1 atveju — gydymas baigtas. Po misraus gydymo 2 atvejais indikuota
testi mis$ry gydyma, 1 atveju tolesnio intervencinio gydymo nereikéjo. Po 4 dia-
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gnostiniy tyrimy nuspresta, kad 2 atvejais intervencinis gydymas nereikalingas,
uztenka konservatyvaus, 1 atveju reikia chirurginio gydymo dél dominuojan-
¢ios veninés malformacijos ir 1 atveju intervencinis gydymas neindikuotinas,
tik kompresiné terapija dél visuose galiinés raumenyse labai i$plitusios difuzinés
veninés malformacijos.

Isvados

1. Pirma kartg Lietuvoje aprasyti pacientai, turintys jgimty arterioveniniy mal-
formacijy, juy diagnostika, gydymo metodai ir rezultatai. Daugumai (71,2 %)
diagnozé buvo nustatyta pavéluotai, gydymas pradétas ne laiku ir véliau tai
turéjo neigiamos jtakos gydymo rezultatams.

2. Patologijos pasiskirstymas tarp vyry ir motery panasus. Motery gydymo re-
zultatai buvo geresni, ta¢iau statistiskai patikimo skirtumo negauta.

3. Statistiskai patikimai geresni rezultatai gauti gydant galvos ir kaklo, liemens
bei vir$utiniy galuniy AVM ir daug blogesni - dubens ir klubinés srities.

4. Vertinant AVM gydymo rezultatus pagal formas, geriausi buvo gydant neka-
mienines ribotas formas (gautas statistinis patikimumas), blogesni - neka-
mienines infiltracines, blogiausi — kamienines pavirsines.

5. Tiriant patologijos atsiradimo ir gydymo santykj su amZiaus tarpsniais, nu-
statyta, kad gydymo rezultatai yra geriausi, jei gydymas pradétas vaikystéje,
blogiausi — suaugusiojo amziuje, tac¢iau statistiskai patikimo skirtumo ne-
gauta.

6. Gydymo rezultatai labai priklauso nuo ligos stadijos. Daug (statistiskai pati-
kimai) geresni rezultatai gauti, jei gydymas pradétas ligai esant II stadijos, o
I ir IV stadijos atitinkamai blogéja.

7. Lyginant skirtingus gydymo metodus, geriausi rezultatai gauti taikant tik
chirurginj gydyma, blogesni — misry ir blogiausi — endovaskulinj. Tarp $iy
grupiy statistiskai patikimo skirtumo nenustatyta, taciau visi$ko pasveikimo
pozitriu gautas statisti$kai patikimas geriausias rezultatas chirurginiu badu
gydant nekamienines ribotas formas.

8. Gydant AVM jvairiais badais, 85,7 % pacienty pasiektas teigiamas rezulta-
tas. Tai reiskia, kad $ig patologija galima kontroliuoti.

9. Tiriant AVM gydymo rezultatus pirma kartg Lietuvoje buvo pritaikytas
misy modifikuotas TPPS tyrimas, kuris suteiké daug papildomo aiskumo
diagnozuojant ir gydant AVM. Procentinis A-V nuosrivio skai¢iavimas lei-
dzia objektyviai jvertinti AVM hemodinamika, gydymo rezultatus ir ligos
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eigg, pasirinkti tinkama gydymo taktika, metodus ir laika, diagnozuoti ir
kontroliuoti sudétingas AVM formas. A-V nuosravio duomeny jvertinimas
turi didele prognozine reiksme - padeda apsaugoti ne tik nuo ligos lokaliy
komplikacijy, bet ir numatyti patologijos sisteminio poveikio grésme, pa-
vojinga gyvybei. Modifikavus TPPS tyrimo metodika galima dar tiksliau
jvertinti A-V nuosravj per AVM zidinj ir §j tyrima i$plésti apimant daugiau
anatominiy sric¢iy: be galaniy, papildomai - kano, dubens ir klubine. TPPS
tyrimas turi ne tik klinikine, bet ir ekonomine naudg, nes tam tikrais atve-
jais gali pakeisti daug brangesnius ir sudétingesnius MRT ir angiografinius
tyrimus.

Praktinés rekomendacijos

. AVM yra reta patologija, ta¢iau pasitaikanti jvairiose organizmo srityse.
Todél siekiant pagerinti diagnostika, i$vengti netinkamo ir pavéluoto gydy-
mo, rekomenduojama j $ios sudétingos ligos gydymo problemy sprendima
jtraukti daugiau kity sric¢iy specialisty.

. Nustacius ar jtariant AVM diagnoze, nepatariama gydyti §iy pacienty ten,
kur néra patirties ar ji yra maza. Rekomenduojama juos siysti ten, kur tel-
kiamas $ios patologijos gydymas ir sukaupta patirties.

. Atsizvelgiant | gydymo rezultatus, AVM gydyma tikslinga pradéti vélyvoje
vaikystéje ar brendimo pradzioje, ta¢iau kiekvienu atveju reikéty spresti in-
dividualiai.

. Nerekomenduojama aktyviai gydyti, kai liga besimptomés stadijos, taciau
tinkamiausias gydymo laikas yra II ligos stadija.

. Jei imanoma, geriau taikyti chirurginj gydymo metoda, ypa¢ nekamieniniy
riboty formuy, arba derinti jj su endovaskuliniu. Tik neoperuotinais atvejais
testi endovaskulinj gydyma.

. Pasirenkant tinkamg gydymo taktika, budg ir laiks, be kity diagnostikos
metody duomeny, batina tiksliai zinoti AVM hemodinamikos aktyvuma.
Tam reikia atlikti TPPS tyrimg. Tai ypa¢ svarbu esant sudétingoms ir sunkiai
gydomoms AVM formoms.

. Neaiskios diagnozés atvejais TPPS tyrimu reikia nustatyti, ar yra A-V nuos-
ravis ir koks jo lygis.

. Gydymo ir ligos eigos kontrolei TPPS taikytinas AVM hemodinamikos ak-
tyvumo pokyciams stebéti.
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