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Urological disturbances in patients with the spinal
dural arteriovenous fistulas

D. V. Shchehlov, O. Ye. Svyrydiuk, O. V. Slobodian, Yu. M. Samonenko, M. S. Gudym, M. B. Vyval
State Institution «<Research and Practical Center for Endovascular Neuroradiology
of the National Academy of Medical Sciences of Ukraine», Kyiv

Spinal dural arteriovenous fistulas (SDAVFs) are the most common vascular malformation of the spinal cord. How-
ever, they remain an undiagnosed pathology and, in case of untimely treatment cause significant disability. SDAVFs
can debut with urination disorders, erectile dysfunction, and mimic different pathologies. At the same time, the vast
majority of cases are difficult to diagnose. The urological aspects of SDAVFs are important for proper evaluation and
management of patients with urological disorders.

The objective: to analyze the urological disorders in patients with spinal dural arteriovenous fistulas and their course
after surgical treatment.

Materials and methods. From June 2009 to January 2023, 67 patients with arteriovenous malformations of the spinal
cord were surgically treated at the ST «Research and Practical Center for Endovascular Neuroradiology of the Na-
tional Academy of Medical Sciences of Ukraine». 44 (65.7%) patients were diagnosed with SDAVFs (arteriovenous
malformations of the spinal cord type I according to Anson—Spetzler). Among the studied group were 30 (68.2%)
men and 14 (31.8%) women aged 32—-67 years (average age — 59.6 years).

Treatment options for SDAVFs included endovascular embolization, microsurgical debridement, or their combina-
tion. A modified Aminoff-Logue scale was used to compare clinical results before and after treatment.

After treatment, patients were divided into three categories: patient’s condition was improved, patient’s condition
remained unchanged, or worsened.

Results. As a result of the study, it was established that SDAVFs of the cervical spine was diagnosed in 6 (13.6%)
patients, thoracic one — in 20 (61.9%), lumbar — 15 (21.1%), and sacrum — 3 (6.8%).

The main initial symptoms of SDAVFs were gait disturbances, sensory disturbances, and paresthesias. The most
common symptoms at the time of the final diagnosis were urination disorders in 36 (81.8%) patients, paraparesis — in
37 (84.1%), sensitivity disorders — in 30 (68.1%), defecation problems — in 17 (38.6%), pain in the back and legs — in
21 (47.8%) patients, erectile dysfunction — in 11 (25.0%) patients.

After the total separation of the fistula, a favorable clinical result was observed in 31 (93.9%) of 33 patients. Im-
provement of urinary problems and erectile dysfunction was determined in 19 (52.7%) patients. Residual symptoms
were found in 17 (47.3%) patients.

Conclusions. Early intervention and elimination of pathologic arteriovenous shunting is necessary for neuro-
logical improvement in patients with SDAVFs, but urination disorders persist in half of patients even after
successful treatment.

Keywords: spinal dural arteriovenous fistulas, urination disorders, erectile dysfunction, endovascular embolization, micro-
surgical disconnection.

pinal dural arteriovenous fistula (SDAVF) is a direct

connection between a spinal artery and a vein [1].
They belong to type I spinal arteriovenous malforma-
tions (AVM) according to Anson — Spetzler classification
(1992) and account for 3-4% of spinal cord diseases that
cause neurological deficits [2].

Nevertheless, they are uncommon in general popula-
tion and occur in 5-10 patients per million persons annu-
ally [3], but are the most common type of spinal AVM, up
to 80% of all cases [4]. However, data suggest that SDAVF
is seriously under diagnosed [5].

SDAVFs typically occurred between 55 and 60 years
with male predominance (male-to-female ratio of 5:1).
Less than 1% of patients with a SDAVF were younger
than 30 years old [6].

Due to excessive arteriovenous shunting that leads to
venous congestion, increased venous pressure, and pro-
gressive myelopathy, clinical manifestation of SDAVF

has numerous neurologic symptoms, and can mimics dif-
ferent pathology [7], that often postponed correct diag-
nosis. Mean duration of symptoms according to the most
large series in the literature is nearly 2 years and almost
never less than 1 year [8]. Slow and permanent progres-
sion make definitive diagnosis of SDAVF challenging.
And it is not a rare for patients with SDAVF being con-
sulted with urologists (urinary retention is mistakenly
thought to be associated with prostrate hyperplasia or
erectile dysfunction) [8].

Considering that, SDAVF is an extremely rare pathol-
ogy that is sometimes misdiagnosed for months or years,
clinical manifestation of this disease from all perspective
should be carefully evaluated to improve early diagnosis
and decreased irreversible damage of neuronal tissues.

The objective: to analyze the urological disorders
in patients with spinal dural arteriovenous fistulas and
their course after surgical treatment.
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MATERIALS AND METHODS

Sixty seven patients with a spinal AVM were surgi-
cally treated at SI «Scientific-practical Center of endo-
vascular neuroradiology NAMS of Ukraine» between
June 2009 and January 2023. Among them 44 (65.7%)
patients had SDAVF (Anson - Spetzler Type 1 spinal
AVM), 30 (68.2%) males and 14 (31.8%) females, mean
age (32—67 years, mean — 59.6) which were retrospective-
ly analyzed. The research protocol was approved by local
ethic committee. Presenting signs and symptoms, baseline
neurological assessments were evaluated.

Spinal angiography was used for SDAVF diagnosis in
every case. Initial MRI was evaluable in 30 of the 44 cases.

Treatment options for SDAVF included endovascular
therapy, microsurgical ligation, or both. The main goal of
treatment was complete occlusion of the fistula. In case
this aim couldn’t be achieved without affordable risks, re-
ducing of the blood flow was the second option. For en-
dovascular embolization embolic glue (N-butyl 2-cyano-
acrylate) was used with target penetration of the glue till
proximal draining veins. In case endovascular approach
was seemed difficult, risky or incomplete, microsurgical
ligation was conducted.

Postoperative angiogram, which was done right after
the treatment were analyzed to assessed result of the pro-
cedure (complete occlusion, in case of total resection or
successful embolization of fistula, incomplete occlusion, in
case of residual shunting of fistula remained).

A modified Aminoff-Logue Scale (Table 1) was used to
compare the clinical outcomes before and after the treatment.

Considering modified Aminoff-Logue Scale we divid-
ed patients into three categories as improved, unchanged,
or worsened. Treatment outcome where neurological defi-
cits improved was considered favorable, while remained
unchanged or worsened after the treatment was unfavor-
able. Patients with urological and erectile disturbances
had urological and nephrological consultations for evalua-
tion of concomitant diseases

Statistical analyses were done using SPSS v. 24 soft-
ware («SPSS Inc.», USA). Data are presented as median
and range or as mean and standard deviation (+). Mann-
Whitney U test was used to compare continuous variables.
A value of p<0.05 was considered as statistically significant.

RESULTS

Among study group, there were 30 (68.2%) males and
14 (31.8%) females, mean age (32—67 years, mean — 59.6).
Six (13.6%) patients had cervical SDAVFs, 20 (61.9%) —
thoracic SDAVFs, 15 (21.1%) — lumbar SDAVFs and 3
(6.8%) were sacral. All patients were symptomatic at ad-
mission.

The most common initial sign of SDAVFs ware gait
problem, sensory disturbances and paresthesia (burn-
ing sensation in the leg), which were seen in 21 (32.5%),
11 (25.0%) and 9 (20.5%) patients respectively (Table 2).
Micturition problems or erectile dysfunction as manifes-
tation of the disease were seen in 6 (13.6%) cases (Fig. 1).
Also, it should be mentioned that one patient with SDAVF
and sacral involvement had spontaneous ejaculations after
physical load.
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Table 1
Assessment of the treatment outcome according
to modified Aminoff and Logue Disability Scale

Gait disturbance

Grade 0 Normal gait and activity

Grade 1 | Leg weakness or abnormal gait, no restricted activity

Grade 2 With restricted activity

Grade 3 Requires cane or similar support for walking

Grade 4 Requires walker or crutches for walking

Grade 5 Unable to stand, confined to bed or wheelchair
L wotwiton |

Grade 0 Normal

Grade 1 Hesitance, urgency, or frequency

Grade 2 Occasional urinary incontinence or retention

Grade 3 Total urinary incontinence or retention

Grade 0 Normal

Grade 1 Slight constipation, react to laxation

Grade 2 Occasional incontinence or severe constipation

Grade 3 Total incontinence
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Fig. 1. 33 years-old male with SDAVF of the conus medullaris,
which manifest with leg weakness and erectile dysfunction.
After 6 months he deteriorated to severe paraparesis, paresthesia
of the both legs and perineum, urinal and fecal retention. Diagnosis
was proven with MRI (A, arrow) and spinal angiography (B), which
also revealed associated aneurysm (B, arrow).

Patients underwent endovascular embolization with complete SDAVF
and aneurysm occlusion (C, arrow). Postoperative period was
associated with significant neurological improvement with reduction
of urinal and defecation disturbances and residual slight right leg
paresis. Follow-up MRI showed no signs of SDAVF (D, arrow)
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Table 2
Initial manifestation of spinal dural arteriovenous
fistulas

Symptoms Number of patients, n (%)

Gait disturbances 21(32.5)

Sensory disturbances 11(25.0)
Paresthesia 9(20.5)
Paraparesis 7(15.9)

Low back pain 7(15.9)

Painin legs 6 (13.6)
Weakness of one leg 5(11.4)
Micturition problems 4(10.6)

Erectile dysfunction 2(6.8)
Cramps 1(2.3)

The time between initial presentation and diagno-
sis depend upon presentation and varied between 4—29
months (mean 21.2). In patients with sensory disturbanc-
es and paresthesia, it lasted 24.2 months and in case of ini-
tial motor deficits - 5.1 months.

The most common symptoms at the time of definitive
diagnosis were micturition issues in 36 (81.8%) patients,
paraparesis in 37 patients (84.1%), sensory disturbances
in 30 patients (68.1%), defecation issues in 17 (38.6%),
low back and leg pain in 21 (47.8%) patients, erectile dys-
function in 11 (25.0%) patients.

27 (61.4%) patients underwent endovascular emboli-
zation of SDAVFs and 17 (38.6%) patients — microsurgi-
cal ligation (Fig. 2). In 33 (75.0%) cases complete occlu-
sion of fistulas were observed, in 11 (25.0%) patients after
endovascular embolization significant flow reduction after
procedure was noted. Neurologic deterioration after pro-
cedures arose in 17 (38.6%) patients, but it was transient
in 15 (88.2%) cases, and in 2 (11.8%) remained the same.

SDAVFs that were completely occluded had favorable
clinical outcome in 31 (93.9%) among 33 patients, on the
other hand only 6 (54.5%) of patients after incomplete oc-
clusion had favorable results at the time of discharge.

Neurologic evaluation after the treatment according
to Modified Aminoff-Logue Scale reveled improvement
of all three domain despite the 9 cases where deficits re-
mained the same of worsened (Table 3).

Reduction of urinary disorders depend upon the com-
pleteness of SDAVFs occlusion, the duration of symptoms
as well as the presence of neurologic complication after
procedure, and occurred in 19 (out of 36) patients, erectile
dysfunction improved in 6 (out of 11) patients. 17 (47.3%)
patients had residual urinary and 5 (45.5%) patients —

Fig. 2. 50 years-old male admitted with paraparesis,
paresthesia of the left legs perineum, urinal and fecal
retention. MRI (A, arrow) revealed severe venous congestion
in the spinal cord and suspicion of SDAVF (B), spinal
angiography of the left L2 segmental artery demonstrated the
site of fistula (B, arrow).

Patients underwent clip ligation (C) with complete SDAVF
occlusion (D, arrow), that was confirmed by angiography.
Postoperative period was associated with neurological
improvement with reduction of urinal and defecation
disturbances and residual slight left leg paresis.

erectile disturbances, and among them 11 (64.7%) had
complete fistulas occlusion, that probably is the result of
long venous congestion and irreversible neuronal damage.
Our data confirmed that spinal dural arteriovenous
fistulas (SDAVFs) are the most frequent spinal vascular
malformation, but they are still underdiagnosed condi-
tions that, if left untreated, can cause significant morbid-
ity. Despite widespread introduction of MRI and spi-
nal angiography, mean duration of symptoms was 21.2
months from onset to diagnosis, this status-quo remains
among most large series during the last 20 years [8—11].
SDAVFs are acquired disorders with unknown
pathophysiology, and it characterized by the presence
of pathological shunt between radiculomeningeal artery,
which supplies the nerve root, meninges and sometimes

Table 3
Assessment of neurological outcome after treatment of spinal dural arteriovenous fistulas
Variable Before the treatment After the treatment p
mMALS gait (0-5) 2.61£1.24 1.51+1.31 0.0016
mALS micturition (0-3) 1.61%£1.01 1.21+£0.89 0.0432
mALS defecation (0-3) 1.81+0.92 1.02+0.81 0.0241
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the spinal cord, with radicular vein near the interverte-
bral foramen. Persistent arterial shunting into the veins
causes the venous congestion with intramedullary ede-
ma, which leads to progressive myelopathy [7]. Localiza-
tion of SDAVFs is most common in lower thoracic and
lumbar regions and contrary to cervical region with a
numerous venous outflow thoracic region [12], venous
congestive edema in this region is more likely to spread
caudocranially, with initial signs of conus medullaris dis-
order, including urinal problem, buttocks and perineum
anesthesia, gait disturbances etc. [7].

Considering rarity of SDAVFs and non-specific symp-
toms, especially during the early stages, correct diagnosis is
crucial for better outcome as successful occlusion of fistula
is important prognostic factor of the treatment outcome [8].
Speaking from urological perspective about SDAVFs it is
important to mention that sign or symptom of sacral segment
involvement—micturition difficulties, fecal incontinence, in-

voluntary ejaculation, or sensory loss in perineum are cardi-
nal feature for suspicion of this pathology [6]. Unfortunately,
definitive diagnosis of this disease is difficult with only MRI,
and CT-angiography and MR-angiography is mandatory
to rule out the pathological shunting [13]. Also, SDAVFs
can mimic symptoms of prostate hyperplasia, sensory poly-
neuropathy, acute or chronic inflammatory demyelinating
polyneuropathy, medullary tumor, and disc herniation, and
should be ruled out in case of suspicion [14, 8].

CONCLUSIONS

SDAVTF is a rare vascular spinal disease which should
be taken into account in case of bladder dysfunction and
progressive myelopathy.

Early intervention and elimination of pathological AV
shunting is beneficial for neurological improvement how-
ever urinal disturbances remain in half of patients even
after successful treatment.
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Yponoriyxi nopyweHHs y XBopux i3 cniHanbHUMU
AYpanbHUMK apTepioBeHO3HMMMU hicTynamu

A. B. LLlernos, O. €. Ceupupgrok, O. B. CnobogsH, KO. M. CamoHeHko, M. C. lyagum, M. 6. BuBanb
Y «HaykoBo-npakTUYHHIT HEHTP eHA0BacKyIsIpHOi HelipopeHnTreHoxipyprii HAMH Vkpainu», m. Kuis

CuinasbHi 1ypaibHi aprepioBeHo3Hi dicryiu (CTAB®) — Haityacrima cyunna Maiabdopmailis ciuHHOro Mo3ky. IIpore
BOHH 3aJIMIIAIOTHCS HEIiarTHOCTOBAHOIO MATOJIOTI€I0 i Y BUNA/IKy HEBYACHOTO JIKYBaHHS € MPUYNHOIO 3HAYHOI iHBaTiN3a-
wii. CZIAB® M03KyTh 1€0I0TYBATH IIOPYIIEHHSIMU CEYOBUILY CKAHHSI, €PEKTUIIBHOIO [UC(YHKIIIEIO Ta iMiTYBaTH DI3HOMAHIT-
Hi maTosorii. Bognoyac nepeBaskua GibIicTh BUNAAKIB — CKJIAHA JJIs AiarHoCTUKU. Y pouoriuni acnektd CTIAB®D marots
BHpilIaJbHe 3HAYCHHS /7151 IPAaBUJIHHOTO OI[iHIOBAHHS TA JiKYBaHHS Y MAI[i€HTIiB 3 yPOJIOTiYHUMU MOPYIIEHHIMH.

Mema docnidcenns: npoaHaizyBaTH yPOJIOTiUHi HOPYIMIEHHS Y XBOPHX i3 CIiHAJIbHUMH Iy PajbHUMHU apTEPiOBEHO3HUMH
dicrynamu Ta ix nepeoGir micsas XipypriyHoro JikyBaHHs.

Mamepianu ma memoou. Y 1Y «HaykoBo-npakTuuHuii [EHTP €HA0BACKYJISPHOI HelipopenTrenoxipyprii HAMH Ykpa-
inu> 3 yepBHa 2009 p. no ciuna 2023 p. xipypriuHo npoJiikoBasi 67 mamieHTiB i3 apTepioBeHO3HMMH MajibgopMalisaMu
CIUHHOTO MO3KY. ¥ 44 (65,7%) xBopux aiarnocroBano CITAB® (aprepioBenosHi maiabpdopmanii cniuaaoro Mo3ky I tumy
3a Anson—Spetzler). Cepen pocaimkysanoi rpynu 6yio 30 (68,2%) uonosikis i 14 (31,8%) xinok Bikom 32—67 pokis
(cepeniii Bik — 59,6 poky).

Bapiantu sikysanns CIIAB® Br/noyaiu eH0BacKyIsipHy eMOoJIi3allii, MiKpoXipypriune po3’eJHaHHs a0 iXHI0 KOMOIHAIIO.
JI1st HOPIiBHSIHHS KJIHIYHMX PE3YJIbTATIB /10 Ta MiCJisA JIKYyBaHHS BUKOPUCTOBYBaM MoudikoBany mkarxy Aminoff—Logue.
IMics gikyBaHHs HAieHTH OYJIH PO3NO/LIEHI HA TPU KATEropii: CTaH MOKPAIUBCS, 3ATUIIMBCA 0€3 3MiH a00 MOTipIHUBCS.
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Pesynvmamu. Y pe3yabrari JOCTiZKEHHsI BCTAHOBJIEHO, w0 y 6 (13,6%) nauieuris 6y CJIAB® muiinoro Biminy xpeo-
Ta, y 20 (61,9%) — rpyaHoro, y 15 (21,1%) — nonepexosoro ta 3 (6,8%) — kpu:koBoro.

OcuoBuumy noyarkosumu cumnromamu CJIAB® 6y.iu nopyuieHHs X014, CEHCOPHi po3aaau Ta napecresii. Haiimommupe-
HIlIUMU CHMMIITOMaMH{ HA MOMEHT BCTAHOBJIEHHSI OCTATOYHOIO JiarHO3y OyJiM HopylueHHs ceyopunyckanus y 36 (81,8%)
namnienris, napanapes — y 37 (84,1%), nopymenns yytimsocri — y 30 (68,1%), npo6iemu 3 nedexauniecro — y 17 (38,6%),
6ixb y cnuHi Ta Horax — y 21 (47,8%) nauienra, epexruinbna aucdynkuis — B 11 (25,0%) xBopux.

ITicsist npoBezieHHst TOTAABHOTO PO3’ €aHaHH hicTyIM COPUATINBHIL KiHIiYHMI pe3yabTaT cnoctepiramu y 31 (93,9%) i3 33
nanieHTiB. 3MEHIIEHHs IPOGJIEM i3 CEYOBHITY CKAHHAM Ta BUNIA/KIB €PEKTUIBHUX PO3JaiB Biadyaoca y 19 (52,7%) nauien-
TiB. ¥ 17 (47,3%) xBopux ¢ikcyBaau 3aJHIIKOBI CHMITOMH.

Bucnoexu. Panue Brpy4yaHHs Ta yCYHEHHsI IaTOJIOIYHOTO apTEPiOBEHO3HOTO UIYHTYBAaHHS € HEOOXITHUM /IS HEBPOJIOTiY-
HOro noKpaieHHs y naiienris i3 CZJAB®, npore po3Jaju ceYOBUIYCKAHHS 3AJMIIAIOTHCS Y MOJOBHHH MAI[IEHTIB HABITh
MiCJIs yCHilIHOr o JIiKyBaHHH.

Kntouosi cnosa: cnunanvii dypaioii apmepiosenosui gicmyiu, po3naou cewosunycKanmsi, epexmuivia OUcQymxyis, endosacky-

AAPHA eMOONi3aUis, MIKpOXipypeiune pos’conanms.

CHiHaJIbHi nypasibti aprepioBenosni dictyan (C/IABD)
€ IIPAMUM CIIOJIyYCHHAM MK CIHAJIbHAMU apTepiamMu
Ta BeHam [1]. Bonn nasexars f0 1 Tumy crninasbnux ap-
TepioBeHO3HUX MasibopMmaltiii (ABM) 3a kmacudikartieio
Anson—Spetzler (1992 p.) i craHoBJIsITE 3—4% yCiX 3aXBOPIO-
BaHb CIIMHHOIO MO3KY, IO CIIPUYMHIOIOTH HEBPOJIOTiUHUI
nedimmr [2]. Born pigko 3ycTpivaioThest B 3arajibHiil MOITy-
JISITI, @ IXHST HOIUpeHicTb csirae 5—10 narmienTiB Ha MUTbHOH
oci6 mopiuno [3]. TIpoTe BOHM € HARMOIMPEHIIITM TUTIOM
ABM criunnoro Mo3ky, 710 80% Bin ycix Bunazkis [4]. Omxnak
nonmpenicts C/IAB® cepiiosno HeootineHo [5].
CIAB® 3asBnuali BUHUKAIOTH B 0ci0 BikoM 55 10 60
POKIB i3 3HAYHNM TIepeBa’KaHHSAM cepejl YOJIOBiKiB (CImiB-
BiJTHOIIIEHHST YOJIOBIKIiB i KiHOK craHoBUTH 5:1). Menrire
1% nartientis i3 CJAB® momnoamri 30 pokis [6].
Bracaijiok HasiMipHOTO apTepioBEHO3HOTO IIYHTYBAH-
Hsl, 110 TIPU3BOJUTH /10 BEHO3HOTO 3aCTOI0, ITi/[BUIEHHS
BEHO3HOTO THCKY Ta IPOrpecyovoi Mienonarii, KiiHiYHIi
mposiB CJJAB®D mae uncieHHi HEBPOJIOTIUHI CHMIITOMH,
AKi MOXKYTH iMiTyBaTH pi3HOMaHITHY maTosoriio [7], mo
YacTo BiATepMiHOBY€E TpaBUIbHUN fiarnos. Cepenns Tpu-
BaJiCTh CUMIITOMIB CTAaHOBUTH Malizke 2 POKM i HiKoJu
6ysae menmre 1 poky [8]. ITosisbHE Ta MOCTiiiHE TIPOTPe-
CYBAHHS YCKJIQJIHIOE BCTAHOBJIEHHSI OCTaTOYHOTO /IialrHO3Y
CIIAB®. Hepiaki Bunaaku, xosu mnamientis i3 CJJABD
KOHCYJIBTYIOTH YPOJIOTH (HATIPUKJIIA], Yepe3 3aTPUMKY cedi,
SIKY TIOMUJTKOBO TIOB SI3YIOTh 3 TiTIepIIa3i€io mepeamixypo-
BOI 321031 260 Yepes epekTuibHy auchyHkiio) [8].
Bpaxosyioun, 1o C/IAB® € najizBudaitno pikicHoIio
IIaTOJIOTIEI0, AKa iHO/i HeIIPaBUJIBHO JIiarHOCTYETHCA PO~
TATOM MicsIiB abo POKiB, KIIHIYHI TPOSBY I[HOTO 3aXBO-
PIOBaHHs IOBUHHI OYTU PETeJIbHO OliHEH] /IS OKPALIeH-
HS PAaHHBOI JIarHOCTUKM Ta 3MEHIIEHHS HE3BOPOTHOTO
VIIKO/PKEHHST HEPBOBUX CTPYKTYP.
Merta JocChizKeHHsI: OIiHUTH YPOJIOTiuHI MOPYIIEHHS Y
XBOPUIX i3 CITIHAIbHUMH /Ty PATTbHIMU apTePiOBEHO3HIMU (ic-
TyJIaMU Ta iX 1epelir mic/ist XipypriyHoro JIKyBaHHSI.

MATEPIAJIU TA METOOMU

Y 1Y «HaykoBo-ipakTUYHUIA TIEHTP €HIOBACKYIIPHOI
HeiipopenTtrenoxipyprii HAMH Yxpainus 3 uepsust 2009 p.
no ciunst 2023 p. xipypriuno mposiikoBani 67 marienTiB i3
ABM crmmaHoro MO3Ky. Y 44 (65,7%) XBOpUX [iarHOCTO-
Bano CIJAB® (ABM xpe6ra I tuiy 3a Anson—Spetzler),
30 (68,2%) uomosikis i 14 (31,8%) sxiHok Bikom 32—67 po-
KiB (cepenHiii Bik — 59,6 poky), IKUX 6yJI0 PETPOCTIEKTUBHO
npoanasizoBaHo. [IpoTokos nociikeHHst GyI0 CXBajJeHO
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JIOKATBHUM €TUIHUM KoMiTeToM. Bysi BUBYeHi cuMIrToMu
Ta HEBPOJIOTIYHUH /eiliT Ha MOMEHT TOCTIi TasTi3artii.

Jlna niarnoctnku CIAB® y KoKHOMY BHUIIAJKY IIPO-
BOAWJM cHiHaimbHY aHriorpadiio. MarnitHo-pe3oHaHcHe
obcrexennst 6yuo nocrymse B 30 i3 44 BUMa/KiB.

Bapiantu sgikyBanust CIAB® Brioyamn eHpoBacKy-
JIgpHy  em0oJi3allio, MiKpoxipypriuHe pos’eaHanHs abo
ix komOinario. OCHOBHOIO METOIO JIiKyBaHHs Oy/a TOBHA
oKJo3is dicTysm. SKio 1 Meta 6yJ10 HeIOCIKHOI 6e3 10-
IIYCTUMUX PU3UKIB HEBPOJIOTTYHOTO MOTIPIIEHHs, aJlbTepPHA-
TUBHUM BapiaHTOM OyJI0 3MEHIIEHHsT KPOBOTOKY Yy (hicTyJIi.
JL1st eHI0BaCKyJISIpHOT eMO0JTi3allii BHKOPUCTOBYBAIM eMOO-
sizar (N-OyTrI-2-1liaHOaKPUJIaT) 3 METOIO TIeHeTpallii KiIeio
JI0 TIPOKCUMAJIBHOTO PiBHS IPEHYIOUNX BeH. SIKIIo enoBac-
KyJISIPHUI 0CTYI OYB CKJIaJHUM, PUSUKOBAHUM ab0 HETo-
BHUM, TIPOBO/IUJIA MiKPOXipypriuHe po3’e/IHaHH:I.

[Ticasonepaniiini ciinanbHi aHriorpaMu aHasi3yBaan
3 METOIO OIiHKW Pe3yJIbTaTy Ipoleaypu (TIOBHA OKJI03id,

Tabnnysa 1
Ouinka pe3ynbTaTtiB NiKyBaHHA 3a MOAUDIKOBAHOD
wkanow insanigHocti Aminoff-Logue

MopyweHHs xoab6u

CryniHb 0 HopmanbHa xoapba
: CnabkicTb Hir abo aHoMaJsibHa X042 3a BiflCYTHOCTI
CryniHb 1 A ; AcyT
0OMEXEHHSI aKTUBHOCTI
: CnabkicTb Hir a6o aHomasbHa Xxo4a 3 0OMEXeHHSIM
CryniHb 2 :
aKTUBHOCTI
. MoTpibHa TpocTMHa abo noaibHa onopa ans
CryniHb 3 P P A pan
X0ab06u
CryniHb 4 [na xoabbu noTpibHi XoayHKM abo MUnL
. HespgaTHuin CToATH, NPUKYTUIA A0 JikKKa Y1
CtyniHb 5 A  IPVKYTAV AL

iHBanigHoOro Bi3ka

CtyniHb 0 Hopma

CryniHb 1 HepiluyyicTs, TepmiHOBiICTE ab0 YacToTa
CT1yniHb 2 MepioanyHe HeTpuMaHHS abo 3aTprmMka ceui
CryniHb 3 [MoBHe HeTpnMaHHs abo 3aTpumka cedi
CryniHb 0 Hopma

CryniHb 1 | HeBenuki 3akpenu, pearyioTb Ha MPOHOCHI 3acobu
CryniHb 2 MepiognyHe HeTpUMaHHSA abo cubHWIA 3akpen
CryniHb 3 [oBHe HeTpUMaHHS




yrPponoris

y pasi ToTasbHOTO po3’€iHaHHsT abo emboizaltii dicrysm,
YU HEIIOBHA OKJII03isl, y BUIIQJIKY 3aJIUIIKOBOrO apTepioBe-
HO3HOTO TITYHTYBAHH).

Jl1a mopiBHAHHA KIIHIYHNX pesysabTaTiB /0 Ta Tic-
Jig JIIKyBaHHS BUKOPUCTOBYBAJIN MOAUDIKOBAHY IIKATY
Aminoff—Logue (mALS) (taba. 1).

Bpaxosytoun Mozaudikosany urkany Aminoff—Logue,
narieHTy 6y po3MoieHi Ha TPU KaTeropii:

* CTaH IIOKpalluBCs,

* 3aaummBCcAa 6e3 3MiH,

* TIOTipHINBCA.

Pesyabrat sikyBaHHs y BUNIAIKY [TOKPAIleHHS HEBPO-
JioriyHoro sedinuTy BBaKaaIU 3aJ0BITbHUM, KOJHU 3aJTH-
MaBcst He3MIHHUM ab0 TOTipITyBaBCsT — HE3aJ0BITbHUM.
[TamientaM 3 NOpPYIIEHHAMU CEYOBUILYCKaHHS Ta epeKIlii
GyJIn TIpoBeIeH] KOHCyIbTallii yposora ta/a6o nedposora
JUIS OL[IHIOBAHHA HASBHOCTI CYIIYyTHIX 3aXBOPIOBAHD.

CratucTiIHII aHAI3 IIPOBO/IUIIN 3 JIOTIOMOTOFO TIPOTPaM-
Horo 3ab6esnederns SPSS v. 24 («SPSS Inc.», CIIA). [dami
IPEICTaBJIEH] Yy BUTJISI cepe/iHiX 3HaYeHb. /71 mopiBHIHHS
GesrepepBHITX 3MIHHIIX 3aCTOCOBYBATH KprTepiit ManHa—YiT-
ni. 3navennst p<0,05 BBKaIM CTATUCTUYHO 3HAYYIIIUM.

PE3YJIbTATU AOCIAXKEHHA
TA IX OBrOBOPEHHYA

Y nmocrimxysaniit tpymi 6yn0 30 (68,2%) 4osoBiKiB i
14 (31,8%) xinok Bikom 32 — 67 POKiB, cepenHiil BiK SKIX
cranoBuB 59,6 poky. ¥ 6 (13,6%) marlieHriB BuUsBICH]
CHAB® mmiinoro Bigzainy xpebra, y 20 (61,9%) — rpyaHo-
ro,y 15 (21,1%) — monepexosoro ta y 3 (6,8%) — KpU:KOBOTO.

Yci maiienTn Majau HeBPOJIOTiYHY CUMITOMATHKY Ha
MOMeHT rocritasnizaiii. Halinomumpeninmmm moyarkoBuMu
cumnromamu C/IAB® Gysu mopyteHHst X0, CEHCOPHI
MOPYIIeHHA Ta mapecTesii (Bi4yTTs medinHs B HOTax ), AKi
criocrepiramce y 21 (32,5%), 11 (25,0%) 12 9 (20,5%) 1ma-
mieHTiB BiAnOBiAHO (Tabu. 2). [IpobieMu cevoBUITYCKaH-
Hs1 60 epEeKTIIIbHA TUCHYHKILIST SIK TPOSIB 3aXBOPIOBAHHS
criocrepiramm y 6 (13,6%) Bunazakax (puc. 1).

Cuip 3azHaunTy, 1o B ogHoro namieara is CJAB® ra
YPaKeHHSIM KPHKOBOTO Bi/Iisry 3ahikCOBaHO CTIOHTAHHY
ESAKYJIAIIIO Tics (hisUIHOTO HaBaHTAKEHHSI.

Yac mix mposiBaMu 3aXBOPIOBAHHS JI0 JIIaTHOCTUKHU 3a-
JIeyKaB BiJl IEPBUHHUX ITPOSIBIB Ta KOJIMBaBCs Bif 4 110 29 mic
(cepenns TpuBasicTh — 21,2). Y marienTiB i3 mopymeHHs-
MU UYYTJUBOCTI Ta MapecTe3i€io BiH cTaHOBUB 24,2 Mic, a
[IPU [I0YATKOBOMY MoTOpHOMY fediruti — 3,1 mic.

HaiimomupenimuMu cuMnToMaMd Ha MOMEHT BCTa-
HOBJIEHHSI OCTaTOYHOTO JIiarHO3y OYJIH:

* nopyieHns ceqopunyckauus — y 36 (81,8%) mari-

€HTIB,

* nmaparnapes —y 37 (84,1%),

* nopyenns aytauBocti —y 30 (68,1%),

* npobaemu 3 gedekarnicio —y 17 (38,6%),

e Ginb y cimni Ta Horax — y 21 (47,8%),

* epextusbHa auchynkiis — B 11 (25,0%) namienTis.

EnnoBackynsipry embosmizartio iposezeto 27 (61,4%) ma-
ienrtam, 17 (38,6%) xBopum — MiKpoXipypriune po3’eiHammst
(puc. 2). Y 33 (75,0%) BuIajikax 1poBejieHa MoBHA OKJIIO3ist
dicrya, B 11 (25,0%) oci6 micis engoBacKyispHoi emGostiza-
1ii BiI3HAYEHO 3HAUHE 3MEHIIEHHSA KPOBOTOKY IICJIS IIPOLe-
nypu. HeBposoriute roripieHHs micJist polielypi BUHUKIIO

46

Puc. 1. Yonogik 33 pokis i3 G[JAB® mo3koBoro
KOHyca, W0 Ae610TyBaB CNAOKICTHO Hir Ta epeKTUNIbHOK
AncpyHKUie. HYepes 6 Mic CTaH MOripLUKBCA 40 TSHKKOM0
napanapesy, napectesii 060X Hir i NPOMEXWHK, 3aTPUMKM
ceyi Ta kany. [liarHo3 6yno NigTBepA>KeHo 3a [J0NOMOro
MPT (A, cTpinka) Ta cniHanbHOi aHriorpadii (B), fki Takox
BUSBMNI acoLlinoBaHy aHespuamy (B, CTpinka).

MavuieHTy NpoBeAeHo eHa0BacKyNAPHY eMooni3aLito 3
noBHoto okntosieto COAB® Ta anespuamu (C, cTpinka). Y
nicnsonepauiiHnii nepiod Big6bynocs 3Ha4He HEBPONOriYHe
NOKPALLLAHHA 3i 3MEHLLEHHAM PO3NafiB CE40BUMYCKAHHA,
Jedhexadii Ta 3aIMLLIKOBUM NIErKMM Nape3omM npasoi roMifiKi.
KonTponbHa MPT He Busiuna o3Hak COAB® (D, cTpinka)

Tabnnys 2
Mo4aTKoBi NposiBM CNiHaNbHUX AYPaNbHUX
apTepioBeHO3HMX thicTyn
KinbkicTb nauieHTiB, abc.

CvumnTtom ameno (%)
MopyLweHHs xoan 21(32,5)
MopyLUeHHs Y4yTIMBOCTI 11(25,0)
MapecTegis 9(20,5)
Mapanapes 7(15,9)
Binb y nonepeky 7(15,9)
Binb y HO3I 6(13,6)
CnabkicTb HOrm 5(11,4)
[MopyLleHHSA cevoBUNYCKaHHA 4(10,6)
EpekTunbHa aucdyHkuis 2(6,8)
M’a30Bi cnasmu 1(2,3)

y 17 (38,6%) mattienTis, ase y 15 (88,2%) 3 Hux BoHO OyJio
TpanzutophuM, ay 2 (11,8%) saymmimiocst 6e3 guHaMiku.
CIAB®, ki Gyiu MOBHICTIO BUKJIIOYEH], MaJIK 3a-
JOBITBHUH KJiHIYHUN pe3ysbTat, a came: y 31 (93,9%)
i3 33 mamienris gurre 6 (54,5%) ocib Ticast HEMOBHOI

HEALTH OF MAN / 3JIOPOB’A HOJIOBIKA « Ne4 (87)/2023
ISSN 2787-7315 (Print) | ISSN 2786-7373 (Online)



yrPponoris

Puc. 2. Yonogik 50 pokis, rocnitanizoBanuii 3 HUXHIM
napanapesoMm, napecTe3iiMyu NPOMEXMHU Ta NiBOT HOTU,
3aTpumkoro cedi Ta kany. MPT (A, cTpinka) Busisuna
BUPAXKEHWNIA BEHO3HWNIA 3aCTill y CNMHHOMY MO3KY Ta
nigo3py Ha COAB® (B), cniHanbHa aHriorpadis Ha piBHi
cerMeHTapHoi apTepii L2 3nisa BusiBuna nokanisadito
tictynu (B, cTpinka).

MauieHTy npoBeseHe MiKpoxipypridyHe po3’eHaHHA icTynu
knincoto (C) 3 nosHoto okntozieto COABD (D, cTpinka),

110 6yN0 NiATBEPMKEHO aHriorpadieto. icnsgonepadiiHumi
nepiof CynpoBOKYBABCA HEBPOSIOMiYHUM NOSINLIEHHAM
3i 3MEHLLEHHAM PO3NafiB Ce40BUNYCKAHHA, fedekalii Ta
3aMNLIKOBUM JIErKUM Nape3om JiBOi FOMISIKU.

OKJIT03ii MaJIu 3a/10BiJIbHI Pe3yJIbTaTH JIiIKyBaHHS HA MO-
MEeHT BUTTUCKU.

Hespouoriuna orinka 3a MoamGikoBaHOO MIKAIOI0
Aminoff-Logue BusiBuIa OKPALIEHHS BCIX TPHOX JOME-
HiB, HE3Ba)KAl0UM Ha 9 BUNAJKIB, B IKUX HEBPOJIOTIUHUI
nedinut sanumascsa 6e3 3MiH, abo nmoripiuscs (Tabu. 3).

3MEHIIEHHS PO3JTa/liB CCUOBUITYCKAHHS 3aJI€KAT0 Bifl
paxukanbrocti okio3ii CIAB®, TpuBasocti cuMnTomis,
a TAKO’K HEBPOJIOTIYHUX YCKJIAJAHEHD ITCJA MPOLeaypH, i
croctepiranucs y 19 i3 36 nanientis, epekTuibHa (HYHK-
1ist mokparnuiacst y 6 3 11 wonosikis. ¥ 17 (47,3 %) xBo-
pUX CIOCTepiraan 3aJUIIKOBI PO3JaJii CeUOBUITYCKAHHS
Tay 5 (45,5 %) — epexkiiii; 3 nux B 11 (64,7 %) mnarienris
— TiCJIS TOTAJIBHOTO BUKJTIOUEHHS (hicTyu, 1o, TIMOBipHO,
OyJIO HACJIIKOM TPUBAJIOTO BEHO3HOTO 3aCTOI0 Ta HE3BO-
POTHOTO MOIIKO/IKEHHS HEPOHiB.

Pesysbratu pocoipkenss migrsepani, mo CJTAB®
€ HaTTONMMPEHIMUMI MaTbOPMAIiIMHA CITMTHHOTO MO3KY
Ta PiZKO 1iarHOCTOBAHOIO MATOJIOTIEI0, IKA 32 BiZICYTHOCTI
JIiIKyBaHHS € MPUYNHOIO 3HaUHO] iHBamigu3arii. OTxe, He-
3Bakaloyn Ha Mupoke BrpoBakeHHs MPT ta cninasns-
Hoi anriorpadii, cepeiHst TPUBAICTh CUMIITOMIB CTAHOBU-
Ja 21,2 mic Bif OYATKY /10 BCTAHOBJIEHHS JiarHO3y, IO
CXO0Ki 3 JAaHUMU OLJIBIIOCTI BEJUKUX cepiil 3a ocrammi 20
poxkis [8—11].

CHAB® - 1ie naGyTi posnaau 3 HEBiZOMOIO 1aTodizio-
JIOTI€10, SIKi XapaKTepU3yIOThCsl HASBHICTIO ITATOJIOTIYHOTO
LIYHTa Mi’K KOPIHIIEBO-MEHIHIeaJIbHOI apTepi€to, sIKa KPo-
BOIIOCTAYaE CIIMHHOMO3KOBHUIT KOPiHEI[h, MO3KOBI 000JIOH-
KU ¥ iHOZII CTMHHUI MO30K, 3 KOPIHIIEBOIO BEHOIO B JIiJISHITI
MizkxpebieBoro orBopy. Ilocriiine aprepiajibHe IIyHTYBaH-
Hs1y BEHU € IIPUYMHOIO BEHO3HOTO 3aCTOI0 3 iHTpaMey sap-
HUM HaOPSIKOM, 11O BEZIE 0 MPOrpecyrouoi Mietonarii [7].
Jlokanizaiiss CITAB®D Haii6iibin mommpeHa B HIZKHbOMY
IPYZIHOMY Ta IIOIIePEeKOBOMY Biylijiax i Ha BiMiHY Bifl 1Inii-
HOTO BiZUTLTY, /Ie € YMCJIeHH] BeHO3Hi BifiToku [ 12], BeHO3HMIA
3aCTiil y HUX JiIgHKaX HMOUIMPIOETHCS KayZIOKPaHialbHO 3
[IOYaTKOBUMM O3HAKAMU YPaKEHHsI MO3KOBOIO KOHYCA, 30-
KpeMma 1pobJjeMaMi 3 CCYOBUITYCKAHHSM, aHECTe3ielo Cij-
HUIIb i TPOMEKUHY, HOPYIIEHHIM XOAU TOIIO [7].

Bpaxosytoun pigkicte CIAB® Ta ix necrerpdivmi
CHMITTOMH, OCOBJIMBO Ha PAHHIX CTa/isIX, TIPABUJIBHUN jia-
T'HO3 € BUPITIAIbHUM, OCKIJIbKY YCITIITHA OKJTI031s1 (hicTysu €
BKJIMBIM ITPOTHOCTUIHNM (haKTOPOM Pe3yJIbTaTy JIiKyBaH-
us [8]. Fosopstun ipo CIAB® 3 ypousioriutoi Toukn 30py,
BAKJIMBO 3a3HAYUTH, MIO CUMIITOMU YPAKEHHS KPUKOBOTO
CerMeHTa CIIMHHOTO MO3KY — YTPY/JIHEHHST CEUOBUITYCKaHHS,
HETPUMaHHSI KaJly, CIIOHTAHHA esIKYJISITIisT ab0 BTpaTa uyT/In-
BOCTI B IPOMEKMHI € 03HAKAMU, AKi J03BOJIAIOTH 3aI1i/I03PUTH
1io Tatosoriio [6]. Ha skasb, ocTaTouna MiarHOCTHKA TaHOTO
3aXBOPIOBAHHSA JIIIe 32 jonomoroio MPT e ckazoro, i s
BUKJIIOYEHH: TTaTostoriynoro nryntysanns, KT-anriorpadia
ta MP-anriorpadist Hepiako € 060B’siskoBumu [13]. Kpim
toro, CIJAB®D MoxyTb iMiTyBaTU CUMIITOMHU Tirepriiasii
repeMiXypoBoi 3a71031, CEHCOPHOI TIOJIiHepoTaTii, TocTpoi
ab0 XPOHIYHOI 3aIa/IbHOI eMieTiHiZy0uoi mosiHeiponarii,
Iy XJIMHU CIIMHHOTO MO3KY Ta IPUIKi MIZKXPeOIIEBOro JINCK, i
ix ¢yt BUKMOUnTH y pasi nifospu [8, 14].

BUCHOBKM

CrinanpHi AypaspHi apTepioBeHO3HI dicTyan — pia-
KicHe Cy/iMHHe 3aXBOPIOBAHHS CIIMHHOIO MO3KY, SIKe CJIiJ|
BpaxoByBaTHu y pasi quchyHKILil ce4oBoro Mixypa ta mpo-
rpecyrouoi miesionarii.

Panne BTpyuanus ta ycyHeHHs IaTOJIOTi4HOTO apTepi-
OBEHO3HOTO IIYHTYBAHHS € HeOOXiZAHIM /IJIsT TIOKPAIIEHHST
HEBPOJIOTIYHUX MOPYIIEHb, OAHAK PO3JIaAN CEYOBUILYC-
KaHH:A 3aIUIIAI0THCA Y ITOJIOBUHY NAIICHTIB HABITD MiCJIa
YCHIIIHOIO JiKyBaHH:.

Tabnnuys 3
OuiHnKa HeBpONOriYHOro CTaHy nicng NiKyBaHHA cNiHaNbHUX RYpaNbHUX apTepioBeHO3HMX thicTyn
AomeH Mepep nikyBaHHAM Micng nikyBaHHSa p
mALS xona (0-5) 2,61+1,24 1,51%1,31 0,0016
mALS cevoBunyckaHHs (0-3) 1,61%+1,01 1,21+0,89 0,0432
mALS pedekauisa (0-3) 1,81+0,92 1,02+0,81 0,0241

HEALTH OF MAN / 3/I0POB'ST YOJIOBIKA « Nod (87)/2023
ISSN 2787-7315 (Print) | ISSN 2786-7373 (Online)

47



yrPponoris

BipomocTi npo aBTOpiIB
lermos /Imurpo BikTopoBuyu — 71-p Men. Hayk, Heipoxipypr, aupektop, 1Y «HaykoBo-mpakTiannii IeHTp €HA0BACKY-
ssspHoi HeftpopenTrenoxipyprii HAMH Ykpaiuus», M. Kuis
ORCID: 0000-0003-1465-8738
Ceupumok Osier EBreHoBUY — KaH/l. Me/I. HayK, HEIPoOXipypr, ¢T. HayK. criBpo0., /1Y «HaykoBo-1pakTHUHUI LIEHTP €H/10-

BackyJsApHoi Heiipopentrenoxipyprii HAMH Ykpainuy, m. Kuis
ORCID: 0000-0001-7455-0396
Cao6ousu Onecst Banenrunisua — nelipoxipypr, 1Y «HaykoBo-npakTuuHMii LEHTP €HI0BACKYJISIPHOI HEIIPOPEHTTEHOXi-

pyprii HAMH VYkpainus, m. Kuis
ORCID: 0000-0003-3954-6759
Camonenko IOpiit MuxaiinoBuy — Heiipoxipypr, 1Y «HaykoBo-nipakTudHmii EHTP €H0BACKYJISPHOT HEHPOPEHTTEHOXi-

pyprii HAMH VYkpainu», m. Kuis
ORCID: 0000-0002-2146-220X
T'ynum Makcum CrenanoBuy — Heiipoxipypr, 1Y «HaykoBo-npakTudHMil IIEHTP €H/I0BACKYJISIPHOT HeipOPEeHTreHoXipyp-

rit HAMH VYkpainus, m. Kui

ORCID: 0000-0001-8224-8314
Busans Mukosa Bormanoeuu — Helipoxipypr, cr. Hayk. ciiBpo0., 1Y «HaykoBo-1pakTUUHUI [IEHTP €HI0BACKYJISIPHOT
Heiipopenrrenoxipyprii HAMH Ykpaiuu», m. Kuis. E-mail: vyval mukola@ukr.net
ORCID: 0000-0002-9428-4678

1.PengY, RenY, Hou J, Zhang C, He M,
Huang B, Chen T, Li J. Clinical outcomes
and prognostic factors in the surgical
treatment of spinal dural arteriovenous
fistulas: a retrospective study of 118 pa-
tients. Sci Rep. 2023;13(1):18266. doi:
10.1038/541598-023-45599-x.

2. Bao YH, Ling F. Classification and
therapeutic modalities of spinal vas-
cular malformations in 80 patients.
Neurosurgery. 1997;40(1):75-81. doi:
10.1097/00006123-199701000-00017.
3. Clark S, Powell G, Kandasamy J,
Lee M, Nahser H, Pigott T. Spinal du-
ral  arteriovenous fistulas--presenta-
tion, management and outcome in a
single neurosurgical institution. Br J
Neurosurg.  2013;27(4):465-70.  doi:
10.3109/02688697.2012.752433.

4. Cecchi PC, Musumeci A, Faccioli F,
Bricolo A. Surgical treatment of spinal
dural arterio-venous fistulae: long-term
results and analysis of prognostic factors.

REFERENCES / MOCUJTAHHYA

Acta Neurochir (Wien). 2008;150(6):563-
70. doi: 10.1007/s00701-008-1560-7.

5. Jellema K, Tijssen CC, Sluzewski M,
van Asbeck FW, Koudstaal PJ, van Gijn
J. Spinal dural arteriovenous fistulas-
-an underdiagnosed disease. A review
of patients admitted to the spinal unit
of a rehabilitation center. J Neurol.
2006;253(2):159-62.  doi:  10.1007/
500415-005-0936-3.

6. Jellema K, Sluzewski M, van Rooij WJ,
Tijssen CC, Beute GN. Embolization of
spinal dural arteriovenous fistulas: impor-
tance of occlusion of the draining vein. J
Neurosurg Spine. 2005;2(5):580-3. doi:
10.3171/spi.2005.2.5.0580.

7. Krings T, Coenen VA, Weinzierl
M, Reinges MH, Mull M, Thron A, et
al. Spinal dural arteriovenous fistula
associated with a spinal perimedul-
lary fistula: case report. J Neurosurg
Spine. 2006;4(3):241-5. doi: 10.3171/
spi.2006.4.3.241.

8. Jablawi F, Schubert GA, Dafotakis M,
Pons-Kiihnemann J, Hans FJ, Mull M.
Long-Term OQutcome of Patients with
Spinal Dural Arteriovenous Fistula: The
Dilemma of Delayed Diagnosis. AINR Am
J Neuroradiol. 2020;41(2):357-63. doi:
10.3174/ajnr.A6372.

9. Saladino A, Atkinson JL, Rabinstein
AA, Piepgras DG, Marsh WR, Krauss
WE, et al. Surgical treatment of spinal
dural arteriovenous fistulae: a consecu-
tive series of 154 patients. Neurosur-
gery. 2010;67(5):1350-7. doi: 10.1227/
NEU.0b013e3181ef2821.

10. Steinmetz MP, Chow MM, Krish-
naney AA, Andrews-Hinders D, Benzel
E, Masaryk T, et al. Outcome after the
treatment of spinal dural arteriovenous
fistulae: a contemporary single-institution
series and meta-analysis. Neurosurgery.
2004;55:77-87.

11. Sherif C, Gruber A, Bavinzski G,
Standhardt H, Widhalm G, Gibson D, et

al. Long-term outcome of a multidisci-
plinary concept of spinal dural arteriove-
nous fistulae treatment. Neuroradiology.
2008;50(1):67-74. doi: 10.1007/500234-
007-0303-4.

12. Khurana VG, Perez-Terzic CM, Pe-
tersen RC, Krauss WE, et al. Singing
paraplegia: a distinctive manifestation
of a spinal dural arteriovenous fistula.
Neurol. 2002;58:1279-81. doi: 10.1212/
WNL.58.8.1279.

13. Wakao N, Imagama S, Ito Z, Wang
C, Li G, He C, et al. Clinical outcome of
treatments for spinal dural arteriovenous
fistulas: results of multivariate analy-
sis and review of the literature. Spine
(Phila Pa 1976). 2012;37(6):482-8. doi:
10.1097/BRS.0b013e31822670df.

14. Sheikh SI, Busl KM, Ning M,
Venna N. Spinal dural arteriovenous fis-
tula mimicking prostate hyperplasia. J
Emerg Med. 2011;41(6):e137-40. doi:
10.1016/j.jemermed.2008.05.017.

Cmamms naditiura do pedaxuii 10.11.2023. — Jlama nepwozo piwenns 17.11.2023. — Cmamms nodana do opyxy 22.12.2023

48

HEALTH OF MAN / 3JIOPOB’A HOJIOBIKA « Ne4 (87)/2023

ISSN 2787-7315 (Print) | ISSN 2786-7373 (Online)





