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Objective — to improve treatment results of patients with ruptured brain aneurysms using fol-
low-up cerebral digital subtraction angiography to avoid de novo or aneurismal regrow.

Materials and methods. Analysis of follow-up cerebral digital subtraction angiography and
treatment results of two patient (60 and 64-year-old females) with brain anterior communicated
artery de novo aneurysm and regrowed aneurysm of an anterior communicated artery after micro-
surgical clipping.

Results. Two patient underwent endovascular treatment of ruptured brain aneurysms af-
ter non follow-up cerebral digital subtraction angiography. In first case de novo aneurysm of
anterior communicating artery and in second — regrowed aneurys of anterior communicating
artery after surgical clipping. Both patients were discharged from the clinic in I and IV modi-
fied Rankin scale.

Conclusions. Digital subtraction angiography follow-up of intracranial aneurysms treated
by endovascular or microsurgical approach is important for the detection and prediction for
the risk of bleeding (aneurysm recurrence and de novo aneurysm). There exist no guidelines on
the frequency of monitoring and imaging modality to adopt and the monitoring is adapted on a
case-by-case basis. Digital subtraction angiography is the gold standard for the evaluation of
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aneurysmal occlusion after coiling and microsurgical clipping and remains also necessary for

evaluating other devices.

Key words: intracranial aneurysm; follow-up digital subtraction angiography; subarachnoid
hemorage; de novo aneurysm; aneurismal re-ruprure.
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List of abbreviations

AcomA Anterior communicating artery
DSA Digital subtraction angiography
EVT Endovascular treatment
ICA Internal carotid artery
SAH Subarachnoid hemorage

The aim of aneurysm treatment is to prevent
the rupture for unruptured aneurysms or reblee-
ding — for ruptured aneurysms. Endovascular ap-
proach has become the first choise of treatment
for intracranial aneurysms in the majority of cases
in many countries. This minimally invasive ap-
proach achieved lower morbidity and mortality
rates when compared with surgical management [1].
After endovascular treatment (EVT) = 18 %
of patients will experience residual aneurysm neck
after traditional endovascular coiling, necessitating
retreatment in about half of them to maintain long-
term protection over bleeding [2]. Despite this issue,
low rates of bleeding have been reported after EVT of
ruptured aneurysms, and its clinical superiority over
surgery seems to be maintained over time according
to the long-term clinical follow-up of the Internation-
al Subarachnoid Aneurysm Trial (ISAT) cohort [3].
In the Cerebral Aneurysm Rerupture after Treatment
(CARAT) study, the bleeding rate after coil emboli-
zation was 0.11 % (mean follow-up time, 4.4 years),
whereas in the International Subarachnoid Aneurysm
Trial, the annual risk of bleeding after coil-treated an-
eurysms was 0.08 %. In a large single-center study,
the Barrow Ruptured Aneurysm Trial (BRAT), no
bleeding was observed after 6 years in the coiling
arm, but 4.6 % of these patients were retreated [4].
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Typically, the first follow-up after EVT is
scheduled 3 to 6 months after the procedure
with further follow-up tests in varying inter-
vals depending on the patient — aneurysm cy-
toarchitectonical features. A classical scheme
will include a 12- to 24-month follow-up and a
mid- term follow-up at 3 to 5 years. The post-
EVT first year period is crucial because most
recurrences occur during this period [5]. The
ideal frequency of examinations and length of
follow-up is actually not determined, but more
frequent follow-up may be indicated in patients
harboring risk factors of recurrence (ruptured
aneurysms, large aneurysms, wide neck, and in-
complete post-operative occlusion). Digital sub-
traction angiography (DSA) is the gold standard
for the evaluation of aneurysmal occlusion after
coiling and microsurgical clipping. Because of
its high spatial resolution with 3D imaging and
dynamic information, DSA allows scoring re-
current flow in the aneurysm. DSA also has the
advantage of not being impaired device-related
artifacts, meaning that whatever the occlusion
device used, coils, stent or clip. However, DSA
i1s an invasive procedure exposing the patient
to complications such as cerebral thromboem-
bolism (from silent microemboli to transient or
permanent neurological deficit in 0.5 % to 3.0 %
of procedures), contrast nephtotoxicity or ana-
phylactic reaction, ionizing radiation, and he-
matoma on the puncture site [6].

Objective — to improve treatment results of
patients with ruptured brain aneurysms using fol-
low-up cerebral digital subtraction angiography
to avoid de novo or aneurismal regrow.
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Materials and methods

Two patient underwent endovascular treat-
ment of ruptured brain aneurysms after non fol-
low-up cerebral DSA. In first case de novo aneu-
rysm of anterior communicating artery (AcomA)
and in second — regrowed aneurysm of AcomA
after surgical clipping.

Case 1

A 60-year-old female was admitted in our
clinic with severe headache. 5 years ago she had
been operated (endovascular coiling) on a rup-

Fig. 1. Pre-operative DSA image of the
left ICA — supraclinoid segment aneurysm

tured left ICA—supraclinoid segment aneurysm in
our institution. On DSA no evidence of other ce-
rebral vascular patologie was found (Fig. 1 and 2).
Patient was discharged from the clinic without
neurological deficite. Follow-up DSA have not
been performed for private reasons. Now neoro-
logical examination demonstrated an awake pa-
tient with high degree of neck stiffness. Hunt and
Hess scale II. A CT-scan showed acute subarach-
noid hemorage (SAH) with intraventricular clot
— Fisher scale IV (Fig. 3) and patient was moved
into cath lab for DSA which identified occlu-
sion of the left ICA aneurysm and de novo Aco-
mA aneurysm with diverticulitis on its fundus

left ICA — supraclinoid segment aneurysm

- -

Fig. 3. Acute SAH with intraventricular clot Fisher scale IV
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(Fig. 4). On the same day endovascular treatment — Case 2

occlusion of an aneurysm with balloon remodeling

technique (Microvention Scepter XC4 mm/11 mm) A 64-year-old female was hospitalized in
and microcoils (Microvention: Microplex 10 our clinic with severe headache. Hunt and Hess
Cosmos 4 mm/8 cm, Microplex 10 Helical Hy- II. A CT-scan and DSA showed: acute SAH
peroft 2 mm/8 cm, Microplex Helical Hypersoft ~ with intraventricular clot — Fisher scale [V and
2 mm/6 cm) was performed without complications multiple (2) aneurysms of AcomA (proximal —
(Fig. 5). After two week patient was discharged 2.0 mm and distal — 1.8 mm) (Fig. 6 and 7). Due
from the clinic — modified Rankin scale 1. to difficult cytoarchitectonic of an aneurysms

Fig. 4. Pre-operative DSA image of occluded Fig. 5. Post-coiling DSA image
Left ICA aneurysm and ruptured de novo AcomA of the ruptured de novo AcomA
aneurysm aneurysm

Fig. 6. Acute SAH with intraventricular Fig. 7. Multiple aneurysms
clot Fisher scale IV of AcomA
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microsurgical clipping was chosen. In intraop-
erative report was told that just with one clips
both of aneurysms were clipped but no control
postoperative DSA was done. Patient under-
went standard 3H therapy and was dischardeg
from the clinic without complications but after
one week patient experienced a sudden onset of

bifrontal headache, lost consciousness and was
re-hospitalized in poor condition — Hunt and
Hess V. A CT-scan showed acute SAH — intra-
ventricular haemorrhage (Fig. 8).

Due to poor condition of the patient and se-
vere angiospasm in both ACAs, she was moved
into IC-department. After 3 weeks on control

Fig. 8. Acute SAH — intraventricular haemorrhage
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DSA we found that proximal aneurysm of Aco-
mA was successfully clipped but distal aneurysm
was partially clipped and has grown up in size
(3.5 mm) (Fig. 9). Endovascular coiling was
planned on the next day. Intraoperative control
DSA showed that active AcomA aneurysm was
doppelt in size (6 mm) and instant coiling was
performed (Fig. 10 and 11). In Postoperative pe-
riod communicative hydrocephalus (Fig. 12) was

developed and patient got VP-shunting. After
while patient was discharged from the clinic —
modified Rankin scale IV.

Discusion

There are few evidence based articles about
de novo aneurysms and less about aneurysmal
regrowth after microsurgical cliping. Accor-

Fig. 9. Successfully clipped proximal aneurysm of AcomA
and partially clipped distal aneurysm which
has grown up in size

Fig. 10. Intraoperative DSA showed that active AcomA
aneurysm was doppelt in size
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Fig. 12. Postoperative communicative hydrocephalus

ding to our experience follow-up DSA is recom-
mended for accur diagnose and prevention for
the risk of bleeding (aneurysm recurrence and
de novo aneurysm).

Conclusions

DSA follow-up of intracranial aneurysms
treated by endovascular or microsurgical ap-

proach is important for the detection and predic-
tion for the risk of bleeding (aneurysm recurrence
and de novo aneurysm). There exist no guidelines
on the frequency of monitoring and imaging mo-
dality to adopt and the monitoring is adapted on
a case-by-case basis. DSA is the gold standard
for the evaluation of aneurysmal occlusion after
coiling and microsurgical clipping and remains
also necessary for evaluating other devices.
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HEOBXIJITHICTb IPOBEJEHHS KOHTPOJbHOI
IHEPEBPAJIBHOI JUT'ITAJBHOI CYBTPAKIIMHOI
AHTIOTPA®II ICJISI EHTOBACKYJISIPHOI
OKJIIO3II ABO MIKPOXIPYPITUHOT O KJIITYBAHHSI
IHTPAKPAHIAJIbBHUX AHEBPU3M JJ151 BUSIBJIEHHS
AHEBPU3M DE NOVO 4YM iX NOJAJBIIOTO POCTY
JJIS1 SATIOBITAHHS IOBTOPHUM PO3PUBAM:

2 KJIITHIYHUX BUIIAJIKH

J.J. TVHIA, E.-T. EKBTIMIIIBLII, I.3. BACUTAI3E
I{eHTp BUCOKHMX MEIUYHUX TEXHOJIOT1H, YHIBEpCUTETChKa KiliHIKa, M. Toumici, ['py3ig

MeTa po60TH — NOMIMIIUTH PE3YNbTaTH JiKYyBaHHS MAlli€EHTIB 3 pO3PUBOM IiepeOpalbHUX aHEB-
PU3M LUIIXOM BUKOPUCTAHHS KOHTPOJIBHOI LiepeOpaibHOi JUTITaNbHOI CyOTpakiiiHoil aHriorpadii
U1l BUSIBIIEHHS aHEBPH3M de novo abo iX MOJabIIOro pocTy.

Marepiaau Ta Mmetoau. IIpoBeneHo aHami3 KOHTPOJIBHOI IiepeOpaibHOl JUTUTAIBHOI CyOTpaK-
1iiHO1 aHriorpagii ABOX maimieHTiB (k1HKHU BikoM 60 1 64 pokn) 3 1iepedpajIbHUMHU aHEBPU3MaMU: B
OZIHOMY BHIIAJIKy — aHEBpU3Ma de novo NepeAHbOol CIONYy4HOI apTepli, B iHIIOMY — TOBTOPHUI picT
aHEBPU3MHU ME€PETHBOI CIIOIYYHOI apTepii Miciast MIKpOXipypriyHOTO KIIIITyBaHHUS.

PesyabTaTn. OO0M namieHTKam He MPOBOJIMIN KOHTPOJIbHY LiepeOpalbHy JUTITalIbHY CyOTpaK-
HiiHY aHTiorpadiro B MiCIsS0NepaiiHIN Mepio MicIIs IEPBUHHOTO JIKyBaHHS.

OOuBI )KIHKM HAJIHIUIM B KJIIHIKY 3 PO3PUBOM aHEBpPU3M. Y NEPIIOMY BHUIAJKY BHSIBICHO

AHEBPU3MY de novo mepeaHboi croay4dHoi aprepii. [lamieHTKy mpoonepoBaHO €HA0BACKYISIPHUM
METOJIOM. Y JIpyroMy BHUIAJKy BUSBICHO PELIUIUBYIOUYHMM PICT aHEBPU3MHU MEPEAHBOI CIIOTYYHOI
aprepii micins Xipypriunoro kiainyBaHHs. [lanieHTKY IpooOnepoOBaHO €HA0BACKYIIPHIUM METOIOM.
Opnny naui€eHTKy BUIMCAHO 3 KJIIHIKY B cTaH1 | 6an 3a MoaudikoBaHOIO mIKaiow0 PeHkiHa, npyry
— B cTaHi [V 6anu.

BucHoBku. KonrponbHa guritanbHa cyOTpakuiiiHa aHriorpadis iHTpakpaHiaJbHUX aHEBPHU3M,
paHilie IpoIIKOBaHUX €HAOBACKYISIPHUM a00 MIKPOXIPYPriYHUM JJOCTYIIOM, Ma€ BaXJIMBE 3HAYCHHS
JUIs BUSIBJICHHS 1 3al00iraHHs pU3UKY MOBTOPHOIO KPOBOBMJIMBY (PELMIUB aHEBPU3MHU a00 aHEB-
pusma de novo). He icHye 4iTKuX npaBui ab0 BUMOT LIOA0 YaCTOTH MOHITOPUHTY Ta METOMIB Bi-
3yainizaiii B micisionepauiifHuii nepiog. MOHITOPUHT IPOBOJSATEH 3 YPaxyBaHHSAM KOHKPETHOTO BH-
najKy. JluritanpHa cyOTpakiiiHa aHriorpadis € 30J0THM CTaHIAPTOM OITIHKH Ta KOHTPOJIFO OKJTFO311
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aHEeBPU3MHU cripasiMu a0o i MIKpOXipypriyHOTO KIIiMyBaHHS 1 He0OXiJHA ISl OLIHKH MOXKIIMBOCTI
BUKOPHUCTAHHS 1HITUX 1THCTPYMEHTIB.

KurouoBi ci10Ba: iHTpakpaHianbHa aHEBPU3Ma; KOHTPOJIbHA JUTiTalbHA CyOTpaKiliiiHa aHriorpa-
¢ist; cybapaxHOigaIbHUI KPOBOBWIIMB; aHEBPU3MA de n0Vo; IOBTOPHUI pO3PUB aHEBPU3MHU.

HEOBXOJIUMOCTH KOHTPOJIbHOU NEPEBPAJIBHON
JTUTUTAJIBHON CYBTPAKIIMOHHOM AHTUOT PA®UH
IMOCJIE DHIOBACKYJISIPHOHN OKKJIIO3UN

NJIN MUKPOXUPYPITHMUYECKOI'O KJIUIINPOBAHUSA
HHTPAKPAHUAJIBHBIX AHEBPU3M JIJISI BHISIBJIEHUSA
AHEBPU3M DE NOVO NWJIU UX MOCJEJIAYIOIMEI'O POCTA
C IEJBIO NPEJOTBPAIIIEHUS IOBTOPHBIX PA3SPBIBOB:
2 KINHUYECKUX CJIYYAS

A.0. TYHNA, 5.T. SOKBTUMUMIIBUWJIN, I'.3. BACUIJIAA3E
LleHTp BBICOKMX MEIUIIMHCKUX TEXHOJIOTUH, YHUBEPCUTETCKas KIMHUKA, I. Toumucu, I py3us

Leab padoThl — yIy4IIUTh Pe3yJbTaThl JICUECHUS MALIMEHTOB C Pa3pbIBOM LepeOpaIbHBIX aHEB-
pHU3M MyTEM UCIOJIb30BaHUS KOHTPOJIBHOM 1epeOpanbHON TUTUTATBHOM CyOTPAaKIIMOHHON aHTHO-
rpaduu U1 BBISIBJICHHS aHEBPU3M de n0Vo WK UX TOCIEAYIOLIET0 pOCTa.

Marepuajbl U MeToabl. [IpoBeseH aHanu3 KOHTPOJBHOU IiepeOpaibHON JTUTUTAIBHON CYO-
TPaKIIMOHHOW aHTHOTpauu IBYX MAIlMEeHTOB (KEHIIMHBI B Bo3pacte 60 u 64 rona) ¢ nepedpaib-
HBIMU aHEBPU3MaMH: B IIEPBOM ClIydae — aHEBPU3Ma de novo IepeIHe COSAMHUTEIbHOU apTeprH,
BO BTOPOM — MOBTOPHBIM POCT aHEBPU3MBI MIEPEAHEN COSAMHUTENBHON apTeprun MOCIe MUKPOXH-
PYpPruvecKoro KJIUMUPOBAHUS.

Pesyabrarbl. O0enM marMeHTKaM He MPOBOIUIN KOHTPOJIBHYIO IIepeOpatbHyI0 JUTHTAIBHYIO
CyOTpakLMOHHYIO aHTHOTpadUIo B MOCICONEPAlMOHHBII NEPHO MOCIIe IEPBUYHOTO JICUEHUS.

O06e xeHIHWHBI TMOCTYNUIN B KIMHHUKY C Pa3pblBOM aHEBpH3M. B mepBom ciydae BbIsiBIIeHA
aHeBpu3Ma de novo mepenHel coequHUTENbHOU aprepuu. [lannenTka nmpoonepupoBaHa 3HI0Ba-
CKYJISIpHBIM MeTOAOM. Bo BTopoMm cityyae BbISIBICH PeLMAUBUPYIOIIUN POCT AaHEBPU3MBbI MepeIHen
COEMHUTENIBHOM apTepuu Mociie XUpypruueckoro kiunuposanud. IlanuenTka npoonepupoBana
OHIOOBACKYJISIPHBIM MCTOIOM. O,Z[Ha nanmueHTKA BbINMMCaHa U3 KIMHUKHW B COCTOAIHUU I 6311.]1 10 MO-
nudumpoBaHHO mikane Penkuna, Bropas — B coctosauu 1V 6amnna.

BoiBoabl. KoHTponbHas OuruTajgbHas CyOTpaklUMOHHAs aHTuorpadus WHTpPaKpaHUAIbHBIX
AHCBPU3M, paHEC JICUCHHBIX OHAOBACKYIISIPHBIM UJIM MUKPOXUPYPIrU4C€CKUM JOCTYIIOM, UMCET BaXK-
HOE 3HAUEHME JUIs BBIABJICHHS U MPENOTBPAIICHHUS pUCKAa MMOBTOPHOTIO KPOBOTEUEHHS (pELUIUB
aHEeBPU3MBI WIH aHEeBpHU3Ma de novo). He cyliecTByeT 4eTKUX MpaBUil WIH TPeOOBaHUN OTHOCHU-
TCJIBbHO YaCTOTBI MOHUTOPHUHIA 1 MECTOAOB BU3yaJin3alluH B HOCHGOHepaHI/IOHHBIfI nepuon. Monu-
TOPHUHT MPOBOJAAT C YUETOM KOHKpPETHOro ciydas. JlururanbHas cyOTpakiHOHHAsI aHTHOrpadus
SIBJSIETCSI 30JIOTBIM CTAaHJAPTOM OLEHKU U KOHTPOJISl OKKJIKO3UM aHEBPU3MBbI CHUPAISIMU UIIU €€
MUKPOXUPYPIUYCCKOTO KIIMITUPOBAHUA U HGO6XOI[I/IMa JJI1 OEHKHW BO3MOXHOCTH HUCIIOJIB30BaHUA
OPYTUX UHCTPYMEHTOB.

KuioueBble cJji0Ba: HHTpaKpaHUalbHAs aHEBPU3Ma; KOHTPOJbHAS IUTUTANIbHAS CYOTPAaKIIMOH-
Hasi aHTuorpadus; cydapaxHOUJaIbHOE KPOBOU3IIUSHUE; aHEBPU3MA de novo; TOBTOPHBIN pa3phiB
aHEBPU3MBL.
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