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ENDOVASCULAR DEVASCULARIZATION
OF HYPERVASCULAR TUMORS IN
NEUROONCOLOGY
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Objective — to investigate the results of endovascular devascularization of tumors to develop
new approaches to the treatment of hypervascular neoplasms in neurooncology.

Materials and methods. There are 24 patients with diagnosis hypervascular intracranial
tumors were operated in SO «Scientific Practical Center of Endovascular Neuroradiology of the
NAMS of Ukrainey in the period 2002-2011. The features of thetumors blood supply were studied
and the volume of hemorrhage during tumor sirgical removal after preliminary devascularization

evaluated.

Results. It was determined that the tumor blood supply from the External Carotid Artery basin
in 21 (87.5 %) cases, 66.7 % of the afferent artery was a.maxillaris internalis. During removal of
the tumor after embolization, the average hemprrhage was about 230 ml.

Conclusion. The results showed that the endovascular embolization of hypervascular
intracranial tumors is safe and improves the results of microsurgical tumors removal by a significant
reduction of the intraoperative hemorrhage, in some cases, embolization is the only treatment.

Key words: hypervascular tumor, endovascular embolization, microsurgical removal.

The main method of hypervascular tumors
(HVTs) treatment remains surgical. However, the
complexity and invasiveness of surgical access,
and a high risk of massive intraoperative bleed-
ing, often make it impossible for radical removal
of such lesions [25]. Traditional methods of in-
tra- and postoperative bleedings prevention do
not always provide the desirable effect. Endovas-
cular techniques have been constantly improved,
indications developed, possible difficulties and
complications defined [5].

The first reports about the endovascular ap-
proach using in the treatment of tumors are dated
1904, when R.H. Dawbarn performed transcarot-
id embolization of face sarcoma by means of pa-

Mammadov Joshgun-ogly

Central Clinic Hospital

Adress: Parliament Avenue 76, Baku, Azerbaijan AZ1006
Tel.: +99412 492 1092

Tel. mob.: +99455 614 6937; +994705447206

Fax: +99412 492 4131

E-mail: coshgun@gmail.com

EnnoBackynsapHa HelipopeHTreHOXipypris - 2014 « No1(7)

raffin and gasoline mix [6]. In 1972 R.E. Heck-
ster reported that preoperative embolization of
the tumor eases its surgical removal and becomes
effective, safe alternative to bandaging of exter-
nal carotid artery (ECA) branches [12].

There is still no consensus on the indica-
tions for endovascular interventions before sur-
gical treatment stage [8, 18]. Technical aspects
of its performance are insufficiently developed,
the problem of choosing the optimal quantity
and quality of materials for embolization is not
solved. Besides, have not been evaluated the ef-
fectiveness of endovascular treatment depending
on morphology, location and stage of develop-
ment of HVTs specifics and the use of permanent
occlusion as an independent method of treatment
of vascular anomalies [14, 16].

The objective — to investigate the results of
endovascular devascularization of tumors to de-
velop new approaches to the treatment of hyper-
vascular neoplasms in neurooncology.
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Materials and methods

In the period of 2002-2011 we have operated
24 patients with a diagnosis of heads HVTs in
Scientific and Practical Center of Endovascular
Neuroradiology of the NAMS of Ukraine. Age of
patients — 21-54 years, on average — (44 + 1)
year. There were 9 (37.5 %) men, 15 (62.5 %)
women.

The study included patients with tumors with
distinct afferent arteries. Indications for surgery
stated on the basis of angiography (AG).

All patients underwent endovascular emboli-
zation of HVTs by means of transfemoral access.
In one case the patient’s endovascular cut off was
completed with transcutaneous puncture and sub-
sequent introduction of thrombosing composition
in the vessels feeding the tumorunderfluoroscopy.

Histological structure of the HVTs was dif-
ferent, dominated meningioma — 16 (66.7 %)
patients, other tumors were detected infrequently
(Table 1).

All patients underwent a comprehensive ex-
amination at the hospital. Clinical symptoms dif-
fered depending on the type of tumor and its loca-
tion. In case of intracranial tumors cerebral and
focal symptoms, seizures have been detected.
Hemangiomas were accompanied by the blee-
ding from the tumor, pain, swelling of the soft
tissues. Paraganglioma in the jugular-tympanic
fossa clinically were shown by swelling of soft
tissues in the affected area. Shvanoma — hearing
loss, osteoma — proptosis, vision disorders.

Laboratory studies: general and biochemical
blood tests (platelet number, prothrombin time,
partial thromboplastin time to define the blee-
ding diathesis), general analysis of urine to assess
renal function (urea, creatinine) and exclusion of
renal failure. Detailed neurological examination,
neuroophthalmologist consultationwhen neces-
sary.

Instrumental methods of examination. Mag-
netic resonance imaging (MRI) and computed
tomography (CT) were performed to clarify the
nature and the localization of the lesions. To cla-
rify the concomitant somatic pathology addition-
al checkups were undertaken.

AG — the main method of medical examina-
tion, it has been conducted to all patients under
local anesthesia, 4.6 ml of 2 % lidocaine and
neuroleptanalgesia. For selective AG of HVTs

different catheters of various firms have been
used.

To simplify navigation in the tested vessel
«Road-map» digital program has been imple-
mented. For super selective catheterization mi-
crocatheters of different companies that are set
up coaxially through a guide catheter have been
utilized. Endovascular surgery was performed
under X-ray control.

Non-absorbable liquid embolizing agents:
1-2 ml of n-Butyl Cyanoacrylate (n — BCA),
concentration 1:2—-1:8 have been injected to
HVTs depending on its type of blood supply. In-
troduction of embolizing agent stopped after the
devascularization of the tumor. As a rule, all en-
dovascular surgeries end up with control AG of
vascular beds.

After the surgery analgesics and broad-spec-
trum antibiotics have been prescribed (when in-
dicated). The operations were performed under
general anesthesia, using systemic heparinization
(5.000-10.000 IU), and continuous monitoring
of the vital organs and systems.

Follow-up care including AG, CT, and MRI
examinations was performed at 6 months, 1 year,
3 and 5 years period with unremoved tumors.

The results

According to the AG quantitative charac-
teristics all HVTs were divided into 4 groups: I
group (17 (70.8 %)) patients — tumors, supplied
from ECA; II group (4 (16.7 %)) patients —
both from internal carotid artery (ICA) + ECA;
III group (2 (8.3 %)) patients — ICA; IV group
(1 (4.2 %)) patient — from the vertebral artery
(VA) + ECA. Bilateral blood flow detected in
3 (12.5 %) patients, monolateral — in 21 (87.5 %).
Arteries feeding HVTs are presented in Table 2.

Two types of blood supply identified: mixed
and cavernous. 16 (66.7 %) tumorshave caver-
nous type of structure, with arterial blood sup-
ply that forms an extensive network in patho-
logical tumor stroma. Mixed (diffuse) type of
blood supply is characterized by a large num-
ber of afferents ICA, ECA, and VA that form
«angiomotosis» network detected in 8 (33.3 %)
cases.

The results of endovascular embolization were
following: in 19 (79.2 %) cases the tumor was cut
off from the blood totally, in 5 (20.8 %) — subto-
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Table 1. Histological structure and vascularization of HVTs

Age, Afferent Result of Blood loss,
Ne | Sex Tumor o Afferent artery
years pool | embolization ml
1 M 30 | Meningioma ICA Subtotal & OphFalnl'IC}ls, 200
a. maxillaris int.
w 46 | Meningioma ECA Subtotal a.maxillaris int. 230
w 45 | Meningioma ECA Total a. maxillaris int. 240
4 M 53 Meningioma ECA Total a. maxillaris int. 190
5 w 21 Meningioma ICA Total & ophFalnpcps, 230
a. maxillaris int.
6 w 48 | Meningioma ECA Total a. maxillaris int. 210
7 w 51 Meningioma ECA Subtotal & max1'llarls mt,
a. temporalis superficialis
. ECA + a. ophtalmicus,
8 M 48 | Meningioma ICA Total a. maxillaris int.
. ECA + a. ophtalmicus,
9 M 38 | Meningioma ICA Total a. maxillaris int. 230
o ECA + a. ophtalmicus,
10 | W 46 | Meningioma ICA Total a. maxillaris int. 250
11 w 44 | Meningioma ECA Total a. maxillaris int. 220
2 | W 48 | Meningioma ECA Total a. occipitalis
13 M 43 Meningioma ECA Total a. occipitalis 230
14 | W 43 | Meningioma ECA Total & max1.llarls mt, 90
a. temporalis superficialis
15 w 48 | Meningioma ECA Total a. maxillaris int. 160
a. maxillaris int. dex. et
16 w 49 Meningioma | ECA, ECA Total sin., a. temporalis super- 210
ficialis
ECA + a. maxillaris int.,
17 M 54 Osteoma ICA Total a. ophtalmicus
18 w 48 Paragan- ECA Total a. auricularis post.
glioma
19 | M 52 Hemangio- | v/, pep Total a. vertebralis, a. occipitalis
blastoma
20 50 Hemangioma [ ECA, ECA Total a. temp orahs Super., 360
a. auricularis post.
21 46 | Hemangio- ECA Total a. occipitalis,
pericitoma a. auricularis post.
a. auricularis post. dex. et
22 M 28 | Hemangioma | ECA, ECA Subtotal S, @. occIp 1tz}lls dex. et 400
sin., temporalis superfi-
cialis, a. maxillaris int.
23 w 43 Schwanoma ECA Subtotal a. auricularis post. 280
4 M 51 Hemangio- ECA Total a. Qccipit.alis,
blastoma a. auricularis post.

Notes: ICA — internal carotid artery; ECA — external carotid artery, VA — vertebral artery.

ter endovascular embolization microsurgical
removal of HVTs was executed. Local changes
(cyanosis, hyperemia, swelling of soft tissues,

tally. Total devascularization of meningiomas was
achieved in 13 patients, subtotal — in 3.
In 16 (66.7 %) patients on the 3—7th day af-
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Table 2. Arteries feeding HVTs

Artery n %
maxillaris internalis 16 66.7
ophtalmicus 6 25.0
occipitalis 6 25.0
auricularis posterior 6 25.0
temporalis superficialis 5 20.8
vertebralis 1 4.2

various protrusions) regressed after endovascu-
lar embolization in all patients in a period from
several hours to several months; except for the
patients with the second phase of treatment —
tumor’s surgical removal. After the HVTs total
switch off local changes regression was the most
significant. The mix of endovascular emboliza-
tion radicalism and temporary regress of clinical
implications, HVTs remote localization, patients’

somatic status guided to the refusal of tumor sur-
gical removal in 8 (33.3 %) cases.

We analyzed blood loss during removal of the
tumor after embolization in 16 patients. Blood
loss was assessed visually, by weighing pads,
control the volume of blood in the aspirator. Du-
ring all surgical interventions for benign vascular
lesionsand malignant HVTs after preoperative
embolization the blood loss averaged 230 ml.

EnnoBackynspHa HelipopeHTreHOXipypris » 2014 - Nel(7)



OpurinaabHi 7oc/TiTKeHHSA

Fig. 1. Male, 55 y.o. A— Digital subtraction: the lateral and anteroposterior projection. Cavernous
hypervascular hemangioblastoma. Afferent — shell branch of ECA. Total ECA embolization.
B — MRI. Regress of focal symptoms within 1 month after embolization. Within 2 years the patient
has underwent 4 follow-up MRI. Reduction of tumor's size. The tumor is not contrasted, in its place
scar tissue is found
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The clinical case 1

The patient with a subtentorial hemangioblas-
toma is under observation for more than 3 years.
After embolization ataxic symptoms appeared.
Control MRI images shows reduction in tumor
size. The tumor is not contrasted, in its place scar
tissue is found. Monitoring process of these pa-
tients continues (Fig. 1).

The clinical case 2

A patient with a giant hemangioma in the fron-
to-parietal region.In course of checkup, bleeding
tumor and swelling in the fronto-parietal region
were visually identified (Fig. 2).

Serious neuropsychiatric complications af-
ter embolization werenot examined. In the 1st
day after surgery, 17 (70.8 %) patients reported
headaches, 1 patient (4 %) — nausea. Narcotic
analgesics in order to relieve intense headaches
were administered to 3 (12.5 %) patients in the
Ist postoperative day. In the remaining patients
headaches were stopped by introducing non-nar-
cotic analgesics. Increase in blood pressure above

30-50 mm Hg compared to initial was noted in 2
(8 %) patients, it required an additional prescrip-
tion of antihypertensive drugs. Significant in-
crease in body temperature (above 37,5 °C) after
endovascular embolization was not specified in
any patient. In 6 (25 %) patients body tempera-
ture was subfebrile in the 1st day after surgery.

Discussion

HVTs treatment — a complex problem due to
the nature of the morphology and localization. Life-
threatening tumor bleeding, facial skull deformity,
dysfunction of other organs and systems determine
the relevance of the study of this problem.

Previously, endovascular surgery of such tu-
mors was used only in clinical researches that
studied the introduction of chemotherapy drugs
directly into the arteries feeding the tumor. These
studies were based on the assumption that the
intra-arterial route of administration of the drug
significantly increases its concentration in the
tumor, with reduced side effects of its systemic
use. Some of these studies have not confirmed the
intended effect [2].

EnnoBackynsapHa HelipopeHTreHOXipypris - 2014 « No1(7)
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Fig. 2. Male, 26 y.0o. Hemangioma of frontoparietal area: A— Local changes before surgery: swelling,
hyperemia, tumor bleeding. B— Patient s appearance after surgery. C — AG before surgery. Tumor's
bilateral, mixed blood supply. D — Controlled embolization with additional percutaneous hysto-
acrylin jection in tumor s stroma: digital subtraction before hystoacryl being inserted, introduction
embolic agent. Bottom row — X-rays images in the lateral projection showing the distribution of

embolic agent in the structure of the tumor
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In 2001, the Accreditation Council for Medi-
cal Education (USA) has developed and pub-
lished main provisions of tumor embolization.
They reflect eight main criteria as indicators for
embolization of tumors of head and neck:

1) access to arteries feeding the tumor that
can not be operated by open surgery method;

2) decrease in surgical complications risks as
a result blood loss diminution in course of opera-
tion;

3) cutback of surgical intervention duration;

4) increasing probability of tumor’s total sur-
gical resection;

5) decreasing risk of surrounding intact tissue
damage;

6) pain intensity reduction;

7) tumor’s recurrence risk reduction;

8) improvement of surgical field visualiza-
tion, and as a result — complications risk dimi-
nution [1].

Endovascular methods of diagnosis and treat-
ment are constantly being improved, the range
of indications for their use is growing gradually,
potential difficulties and complications in their
use identified [5]. Our results show the prostate
and safety of endovascular embolization HVTs.
Modern endovascular techniques allows you to
perform these operations.

Application of the methods in the diagnosis
of AG and endovascular surgery in the preopera-
tive preparation of patients with different types
of major vascular neoplasms HVTs in recent
years, seen as an important stage in the treatment
of such patients. Except for the purpose of endo-
vascular interventions — the pain, they are more
adjuvant methods, that is additional to the main
surgery. Some patients may not be appropriate
candidates for surgical treatment, because of
existing brain tumor, severe comorbidity, ad-
vanced stages of cancer, tumor’s remote localiza-
tion not available for surgery. In these patients,
endovascular surgery may be the only way of
treatment [3]. If there is no possibility of the tu-
mor radical removal, palliative embolization is
performed [10, 19, 21].

Some of the vascular nature of the blood
supply to HVTs very similar to the arterio-
venous malformation and it is difficult to lo-
calize surgery can be a life threatening pa-
tient. Endovascular embolization is the only
treatment option for these patients. Seen from

above the clinical sample (hemangioblastom)
for such cases.

In order to raise the radicality of endovascu-
lar embolization transarterial, transvenous access
is explored andused in practice [4, 15, 20, 26].
Many authors recommend the use of emboliza-
tion through direct transcutaneous puncture [11].
The possibilities of endovascular treatment of
capillary and venous tumor with slow blood flow
are under consideration [13]. According to the
literature, all vascular tumors can be embolized
before surgery thus reducing intraoperative blood
loss [10].

Our data confirm that HVTs presence in many
cases is an indication to their endovascular cut
off from blood flow(endovascular treatment for
devascularization as possible). Thus, the results
obtained in the study justify the role of endovas-
cular techniques in HVTs and treatment.

Lately, the use of angiographic diagnosis and
low-invasive endovascular surgery for preopera-
tive preparation of patients with different types
of major vascular tumors of the head and neck
consider as an important stage of their treatment.
Most authors insist on the need of selective AG
for patients with HVTs, since it provides precise
«vascular scheme» and perfect «panorama» of
the tumor to clarify its location, size and distri-
bution. They insist that AG was one of the basic
methods of research on pre-operative stage [7, 9,
17]. In the presence of HVTs AG can estimate
precisely participation of ECA branches, and ICA
as well and also, the carotid system in the oppo-
site side of the tumor’s vascularization [17, 23,
24].

One of the most significant advantages of pre-
operative embolization is an intraoperative blood
lossreduction. HVTs devascularization enables
extending opportunities for the radical surgi-
cal removal of such tumors. Our study shows
the possibility of endovascular interventions use
avoiding the risk of serious complications in pa-
tients with HVTs.

The results of our study show that preopera-
tive HVTs embolization allows the surgical re-
moval of the tumor with minimal trauma and
blood loss. Good visualization of the surgical
field due to devascularization promotes such tu-
mors excision. Modern techniques of interven-
tional neuroradiology allow conducting endovas-
cular surgery with minimal risk.
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Conclusion

Total and selective angiography reveals

major vascular afferents, providing HVTs vas-
cularization, as well as chooses the tactics of
blood vessels preoperative embolization that
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EHTIOBACKYJISIPHA JTEBACKVYJIAPU3ALIA PACHOBACKYJISA-
PU3OBAHUX MYXJIUH Y HEMPOOHKOJIOI'TI
JI.B. ILIETVIOB !, 1.T. MAMEJIOB-OTJIA

' IV «HaykoBo-npaktuunuit LleHTp eHgoBacKyApHOI HelipopeHTreHoxipyprii HAMH Ykpainu»,
Kuis
* IenTpanbHa KIiHiYHA TiKapHs, baky, Azep6arimpkan

MeTa po00TH — BUBUUTH pE3yNbTaTH €H0BACKY/ISIPHOI eBACKYIsIpU3aLlii MyXJIMH U1l po3po0-
KM HOBHX ITiJTXOZIB JI0 JIIKYBaHHS PsSICHOBACKYJISIPU30BAHUX YTBOPEHB Y HEHPOOHKOJIOTI].

Marepiaan ta meroau. Y JIY «HaykoBo-npaktuunuii L{eHTp eHI0BacKylIsspHOI HEWPOPEHTTE-
Hoxipyprii HAMH Vkpainn» y 20022011 pp. Oyno npoornepoBaHo 24 naiieHTH 3 A1arH030M «psic-
HOBACKyJISIpU30BaHa IyXJHMHA IHTpaKpaHialdbHOI JOKaji3alii». BuB4eHO 0COOMMBOCTI KPOBOIOC-
Ta4aHHS MyXJWH Ta OIIHEHO 00’€M KPOBOBTPATH IIiJl Yac XIPypriuHOTO BHUJAJICHHS ITyXJIMH TTiCIIS
MOTIEPEIHBOI IXHBOI JEeBACKYIISIPU3AIIii.

Pe3yabTaTH. YcTaHoBIIE€HO, IO MyXJIMHU KpOBOHOCTadaiucs 3 6aceiiHy 30BHILIHBOT COHHOI ap-
tepii y 21 (87,5 %) Bumanky, 66,7 % adepentHux aprepiit cranoBuna a. maxillaris internalis. I1lin
Yac XipypriuHoro BUJaJIEHHs MyXJIMH Micis eMOomizanii cepeiHiil 00’ eM KpOBOBTPATH JIOPiIBHIOBAB
230 M.

BucHoBku. EnoBackynsapHa em0oizallisi psiCHOBACKYJIIPHU30BaHUX My XJIUH € O€3MEYHOI0 Ta 10~
JIIIITY€E Pe3yabTaTH iX MIKPOXipYPTri4HOTO BUAATICHHS, 3HAYHO 3MEHIITYIOUH 00’ €M 1HTpaomnepariinoi
KPOBOBTpATH. Y JESIKUX BUIAJIKAX 1€ €IUHHUHA CIOCIO JIIKyBaHHS.

KurouoBi cioBa: psicHOBacKyJIsipu30BaHa MyXJIMHA, €HJIOBACKY/IsIpHA eMOoTi3allis, MIKpoXipyp-
riyHe BUIAICHHS.

SHIOBACKYJISIPHAS JEBACKYJISIPUSALINSI OBUJIBHO-
BACKYJISIPUBUPOBAHHBIX OITYXOJIEM B HEUPOOHKO-
JOTnun

JI.B. LLIETJVIOB !, I.I. MAME/IOB-OIJIbI 2

' TV «HayuHo-mpakTinaeckuit LleHTp 9HZOBacKy/IspHOII HelipoperTreHoxupyprur HAMH
Yxpannbl», Kues

p
*> IlenTpanbHas KIMHNYECKas 6onbHMIR, Baky, Asepbaiimkan

eab padboTbl — U3YUYUTh PE3YJIBTAThI YHI0BACKYIISIPHOM JIEBACKYIISIpU3AIIMHU OITyXOJIEH JIJIs pa3pa-
OOTKM HOBBIX TIOIXOIOB K JICYCHUIO OOMIILHOBACKYIIIPH3UPOBAHHBIX 00pa30BaHUI B HEUPOOHKOJIOTHH.

Marepuaabl u metoabl. B I'Y «Hayuno-npaktudeckuii LleHTp 3HI0BaCKYJISIpHON HEHpOpEeHTre-
Hoxupypruu HAMH Vkpauner» B 2002-2011 rr. npooneprpoBanbl 24 naueHTa ¢ JMarHo30M «00UIb-
HOBACKYJISIPU3UPOBAHHAS OITyXO0JIb HHTPAKpaHUALHOU JTOKamu3aum». M3yueHsl 0COOCHHOCTH KPOBO-
cHaO)KeHUSI OITyXO0JIeH U OlIeHEeH 00BEM KPOBOIIOTEPHU IIPHU YAAJICHUH OITyX0JIel MocJe MpeIBapuTeIbHON
WX JIEBACKYJISIPU3ALIUU.

Pe3yibTaTrhl. YCTaHOBIICHO, YTO OITyXOJIM KPOBOCHAOXKAIIMCH M3 OacceiiHa Hapy>KHOW COHHOM ap-
tepuu B 21 (87,5 %) ciyuae, 66,7 % addepentHsix aprepuit cocrapnsuia a. maxillaris internalis. Bo
BpeMsl yAaJIeHUs OIyXOJIH Tocye SMOOMU3aINK CPEIHSSE KPOBOMOTeps cocTaBmia 230 mit.

BobiBoabI. DHI0BacKysIpHas SMOOIM3aLs OOMILHOBACKYIISPU3NPOBAHHBIX OITyXOJIeH sABiseTcs 0e3-
OTMACHOM M YITy4YIIaeT Pe3yNbTaThl MUKPOXUPYPTUUECKOrO yOAJICHHs OIyXOJIed, 3HAUUTEIbHO CHUXKAs
00BEM UHTPAONEPALMOHHON KPOBOMOTEPH. B HEKOTOPBIX CIydasx 3TO €TMHCTBEHHBIN METO JICUECHUSL.

KuroueBble ci10Ba: 00MIEHOBACKYIISIPU3UPOBAHHAS OIYXO0JIb, YHI0BACKYJISIPHASI SMOOIH3AIHS,
MUKPOXHUPYPTHUECKOE YIaTIEeHHE.
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