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Abstract

While arterial compression is the predominant cause of trigeminal neuralgia, venous etiologies remain
poorly characterized. Developmental venous anomalies (DVA) are generally regarded as benign inciden-
tal findings but may occasionally result in symptomatic neurovascular conflict. We report a case series
of four patients with trigeminal neuralgia attributed to developmental venous anomalies, focusing on im-
aging features, underlying pathophysiological mechanisms, and surgical management.

All patients underwent brain magnetic resonance imaging (MRI) using a standardized cranial nerve pro-
tocol. MRI demonstrated DVAs with direct venous contact or compression of the trigeminal nerve root
entry zone, sometimes associated with nerve thinning, complex venous networks, or altered venous
drainage due to chronic venous outflow obstruction. Microvascular decompression was performed using
tailored, vein-preserving approaches.

Postoperative pain relief was achieved in all four patients; however, postoperative sensory deficits
and late pain recurrence were observed in individual cases. These findings indicate that DVAs can repre-
sent a rare but clinically relevant cause of trigeminal neuralgia. Advanced MRI plays a pivotal role in di-
agnosis and surgical planning, and recognition of venous neurovascular conflict is essential, particularly
in younger patients with atypical imaging findings.
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Pesiome

XoTs apTepuanbHas KoMmnpeccus siBaseTcs npeobnagatoweid NpUUYNHON TPUFEMUHANBHON HeBpanruu,
BEHO3Has 3TUMONOrNs OCTaeTCs HeA0CTaTOUYHO N3yyeHHOW. AHoManuu paseutus BeH (APB) obbluHO pac-
CMaTpuBalTCA Kak A0OpOKayecTBEHHbIe ClyyailHble Hax04KW, O4HAK0 B psife C/lyyaeB OHWU MOTYT Mpu-
BOAMTb K Pa3BUTUIO CUMMTOMHOIO HEMPOBACKYNSIPHOIO KOHGAMKTA. Mbl NpeacTaBAsieM KNMHUYECKME Ha-
6nt0aeHMsA YeTbipex NauneHToB C TPUreMUHanbHOW HeBpanruein, 06ycnoBAEHHON aHOManusaMM pasBUTUA
BEH, C aKL,eHTOM Ha 0CO6eHHOCTM BU3yannsaLmm, exallime B OCHOBE NaTodM3M0N0rMyeckme MexaHsMbl
N XMPYPrUYECKYIO TaKTUKY.

BcemM naumeHTaMm 6bina BbiNOJAHEHa MarHUTHO-pe3oHaHcHas Tomorpadus (MPT) ronoBHoro Mosra
no CTaHAapTU3NPOBaHHOMY MPOTOKONY ANA UCCAeAoBaHUA yepenHbiX HepeBoB. MPT BbisiBuna APB c He-
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NMOCPEeACTBEHHbIM KOHTAKTOM BeHbl MU KOMMPECCUER 30Hbl BXOAA KOPeLIKa TPOMHMYHOro HepPBa; B psae
C/ly4aeB 3TO COYETANOCh C UCTOHUEHUEM HEPBA, HAIMUMEM CJIONKHbIX BEHO3HbIX CETENR NN U3MEHEHNEM
BEHO3HOMO OTTOKA BCNEACTBME XPOHUUECKON 06CTPYKLUMU. MUKPOBACKYAsipHAsH LZEKOMMPECCUS BbIMOJIHSA-
Nacb C UCNO/b30BAHMEM VHAMBUAYAIbHOMO MOAXOAA, C COXPAHEHUEM BEHO3HbIX CTPYKTYP.
MocneonepaunMoHHOe KynupoBaHue 60/in 6bii0 LOCTUTHYTO Y BCEX YETHIPEX MALMEHTOB; O4HAKO B OT-
AENbHbIX Clydasx Habnoaanncb NOCNEONEPaLMOHHbIE CEHCOPHbIE HAPYLLUEHUS U MO3AHWNI peunans 60-
JIeBOro CMHAPOMA. MoayUYeHHbIe AaHHble CBMAETENLCTBYIOT O TOM, UTO APB MOryT NpeAcTaBasTb co60i
PELKYI0, HO KAWHUYECKU 3HAUMMYIO NPUUMHY TPUreMUHaNbHOM HeBpanarun. CoBpemMeHHas MPT urpaet
K/KOUYEBYIO POJIb B AMArHOCTUKE U MAAHWPOBaHMUM Onepauun, a pacno3HaBaHne BEHO3HOro HeipoBacKy-
NAPHOMO KOHGIMKTA MMEET BaXKHOE 3HaYeHWe, 0COBEHHO Y MOIOAbIX MALMEHTOB C aTUMUYHOW KapTUHOM
Mo AaHHbLIM BU3yanu3auuu.

KntoueBble cnoBa: aHOManuun pas3sBuTus BeH, MPT, TpyureMnHanbHaa HeBpanrus

Onsa untupoBaHus: Tpyxayes M.U., dunumoHoBa E.A. BEHO3HbIN HEAPOBACKYAPHbIA KOHGAUKT B naTore-
He3e TPUreMUHaNbHOW HEBPANTUN: KIMHUYECKME HabnoLeHNs aHOManuii pasBUTUS BEHO3HON CUCTEMBI.
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BKknap asTopos
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®dunnmoHoBa E.A. — npoBeeHUe UCCNEL0BAHUS, HAaMMCaHUE PYKOMUCU — PELLEH3MPOBaHNE U PeAaKTUPO-

BaHMe Hay4yHoe pyKOBOACTBO.
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Introduction

Trigeminal neuralgia is characterized by re-
current, paroxysmal episodes of severe, elec-
tric shock-like facial pain involving one or more
divisions of the trigeminal nerve. Individual at-
tacks typically last from a fraction of a second
to up to two minutes. Although relatively un-
common overall, trigeminal neuralgia represents
the most frequent cranial neuralgia, with an esti-
mated incidence of approximately 0.3 % [1].

Despite centuries of clinical experience,
trigeminal neuralgia remains a diagnostic
and therapeutic challenge, and misdiagnosis
is not uncommon. The disorder predominant-
ly affects middle-aged and elderly individuals,
with a higher prevalence in women and a ten-
dency toward right-sided involvement. In most
patients, trigeminal neuralgia is caused by neu-
rovascular compression at the trigeminal nerve
root entry zone, most commonly by an arterial
loop, whereas venous compression is less fre-
quently observed. Less common secondary
causes include vascular malformations, ver-
tebrobasilar dolichoectasia, aneurysms, cere-
bellopontine angle tumors, and demyelinating
lesions in multiple sclerosis [1].

Developmental venous anomalies (DVAS)
represent a rare cause of trigeminal neuralgia.
DVAs are considered variants of normal venous
development rather than true vascular mal-
formations and are frequently detected as in-
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cidental findings on contrast-enhanced mag-
netic resonance imaging (MRI), with a reported
prevalence of 3-9 %. While typically asymp-
tomatic, DVAs have been associated with other
intracranial pathologies, including cavernous
malformations, arteriovenous malformations,
hemorrhage, and epileptic seizures. Advances
in high-resolution MRI now allow detailed vi-
sualization of the relationship between DVAs
and adjacent cranial nerves, including the tri-
geminal nerve [2].

The present case series describes pa-
tients with trigeminal neuralgia in whom
a developmental venous anomaly was identi-
fied as the presumed offending structure. We
summarize the clinical presentation, imaging
characteristics, and intraoperative findings
in these patients and assess the role, safety,
and limitations of microvascular decompres-
sion for symptom control in this uncommon
etiology of trigeminal neuralgia.

Case series presentation

The following case series illustrates the im-
aging features of trigeminal neuralgia asso-
ciated with developmental venous anomalies.
All patients underwent brain MRI using a stan-
dardized cranial nerve protocol. High-resolu-
tion heavily T2-weighted three-dimensional se-
quences (3D DRIVE) were acquired for detailed
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visualization of the trigeminal nerve, root entry
zone, and adjacent cerebrospinal fluid spac-
es. Time-of-flight MR angiography (TOF-MRA)
was performed to evaluate arterial anatomy
and to assess for arterial neurovascular con-
flict. Contrast-enhanced T1-weighted imaging
was obtained to characterize venous struc-
tures and to identify developmental venous
anomalies, including their morphology, drain-
age pattern, and spatial relationship to the tri-
geminal nerve. Susceptibility-weighted imag-
ing (SWI) was additionally acquired to improve
detection of venous structures and associated
susceptibility changes and to assess for con-
comitant cavernous malformations or micro-
hemorrhages. Imaging findings were reviewed
with particular attention to nerve-vessel con-
tact or compression at the root entry zone.

Case1

A 15-year-old female patient had experi-
enced trigeminal neuralgia for three years.
The initial symptoms consisted of sharp, par-
oxysmal pain involving the second division
of the trigeminal nerve on the left side, radiating
to the frontal region. The patient was initially
evaluated by a dentist, and dental sanitation re-
sulted in temporary symptom resolution. Three
years later, she developed a nocturnal recur-
rence of sharp facial pain lasting approximate-
ly one minute, with a similar distribution. Non-
steroidal anti-inflammatory drugs prescribed
by a neurologist were ineffective. Two weeks
later, the patient was hospitalized, and trigem-
inal neuralgia was correctly diagnosed. Treat-

ment with carbamazepine and gabapentin pro-
vided only partial symptom control. Two months
thereafter, the patient experienced an episode
of loss of consciousness and was referred to our
institution for further evaluation.

Brain MRI demonstrated a caput medu-
sae pattern in the left cerebellar hemisphere,
consistent with a developmental venous
anomaly. A large draining vein was identified
coursing between the pons and the cerebel-
lar hemisphere and draining into the superior
petrosal sinus. This vein was located lateral
to the trigeminal nerve root entry zone with-
out evidence of direct compression. However,
an additional smaller venous structure was vi-
sualized in close proximity to the cranial sur-
face of the trigeminal nerve at the root entry
zone. Figure 1 illustrates the main MRI findings.

Teflon pads were interposed between
the pons and the cerebellar hemisphere to sep-
arate the neurovascular structures. Postopera-
tively, the patient achieved complete pain relief
without new neurological deficits.

Case 2

A 38-year-old man presented with severe,
shooting pain on the right side of the face,
triggered by minimal stimulation. The trigger
zone was located in the maxillary region, cor-
responding to the second division of the tri-
geminal nerve. Pain episodes lasted up to two
minutes. The patient initially consulted a den-
tist and underwent extraction of several teeth.
He was subsequently diagnosed with trigemi-
nal neuralgia by a neurologist and treated with

Figure 1. MRI findings in Case 1: A — 3D-DRIVE image showing a dilated venous structure in the left cerebellopontine
angle adjacent to the root entry zone of the left trigeminal nerve; B - SWI demonstrating a dilated vein in the left middle
cerebellar peduncleand a “caput medusae” patterninthe left cerebellar hemisphere and pons; C-3D-TOF MR angiography
showing no arterial neurovascular conflict around the left trigeminal nerve. Source: created by the authors

PucyHoK 1. laHHble MPT B HabnoaeHun 1: A — 3D-DRIVE-unsobpaxeHune, 4eMOHCTPUPYIOLEE paclUMPEHHYI0 BEHO3HYIO
CTPYKTYpPY B 06nacTu n1eBOro MOCTOMO3XEUKOBOr0O yrna, Npuexallylo K 30He BXOAa KOpeLlUKa JIeBOro TPOWHUYHOro
HepBa; b — usobpaeHne, B3BeLIEHHOE N0 MarHUTHON BocnpunmumnocTn (SWI), BU3yanusnpyollee pacluMpeHHyo BEHY
B JIEBOM CPEAHEM MO3XEUKOBOWN HOXKE 1N NaTTEPH Kr0N0BbI MEAY3bI» B IEBOM NOJNYyLIAPUM MO3XeUKa U MocTy; B — 3D-TOF
MP-aHruorpadus, AeMOHCTPUpYoLWas oTCyTCTBME apTepuanbHOro HellpoBaCKyNSPHOro KOHGAMKTa B 0bnactu neBoro

TPOMHWYHOIO HepBa. ICTOYHUK: COCTaBAEHO aBToOpamMu
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Figure 2. MRI findings in Case 2: A - 3D-DRIVE image showing a dilated venous structure in the right cerebellopontine
angle compressing the cisternal segment of the right trigeminal nerve; B- SWIdemonstrating a “caput medusae” pattern
in the right cerebellar hemisphere and middle cerebellar peduncle; C - 3D-TOF MR angiography showing no arterial
neurovascular conflict around the right trigeminal nerve. Source: created by the authors

PUCYHOK 2. [laHHble MPT B HabnoaeHun 2: A — 3D-DRIVE-nsobpaxeHue, 1eMOHCTPUPYIOLLEE PACLUMPEHHYIO BEHO3HYIO
CTPYKTYpYy B 06/1aCTV NpaBOro MOCTOMO3KEUYKOBOIO Yria, KOMMNPEMUPYIOLLYIO LLUCTEPHAJbHbIA CErMEHT NPaBoro Tpoi-
HUYHOrO HepBa; b — n3obparkeHne, B3BELLIEHHOE MO MarHUTHOW BocnpumuMumnBocTy (SWI), AeMoHCTpUupylolee naTTepH
«roJIOBbl MeAy3bl» B MPaBOM MOJyLlapuy MO3KeuyKa M NpaBoii CpeaHel MO3KEYKoBON HOXKe; B — 3D-TOF MP-aHruno-
rpadus, NnokasbiBaloLWas OTCYTCTBUE apTeEPUANbHOro HEPOBACKYIAPHOIro KOHGNMKTa B 061acTy NpaBoro TPOMHUYHOIO

HepBa. VICTOYHMK: COCTaB/IEHO aBTOPaMM

carbamazepine for five years, achieving good
symptom control.

Although the patient had been pain-free
for the preceding two years, MRI was recom-
mended during neurosurgical consultation. Im-
aging demonstrated a caput medusae pattern
in the right cerebellar hemisphere, consistent
with a DVA. A large collecting vein was iden-
tified within the right cerebellopontine angle,
causing significant compression of the trigem-
inal nerve root entry zone on its lateral aspect,
corresponding to Sindou grade 3 neurovascu-
lar conflict. On high-resolution imaging, the af-
fected trigeminal nerve appeared approximate-
ly half the thickness of the contralateral nerve.
Figure 2 illustrates the main MRI findings.

Microvascular decompression was per-
formed via a retromastoid lateral cerebellar
approach. Intraoperatively, the draining vein
was found to compress the trigeminal nerve
dorsolaterally and was gently mobilized supe-
riorly and laterally. A Teflon felt was interposed
between the nerve and the vein. Postopera-
tively, the patient remained pain-free for three
years but developed facial numbness.

After three years, the patient experienced
recurrence of severe facial pain (visual analog
scale score of 10). Imaging and clinical cor-
relation suggested granulomatous tissue for-
mation near the root entry zone. Reoperation
was recommended; however, the patient de-
clined further surgical treatment.

Case 3

A 40-year-old female patient present-
ed with shock-like pain on the right side
of the face, triggered by light tactile stimula-
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tion, such as touching or washing the face. Tri-
geminal neuralgia was diagnosed, and the pa-
tient was treated with carbamazepine for ten
years. During the year preceding presentation,
her symptoms progressively worsened.

Contrast-enhanced MRI demonstrated a di-
lated venous structure within the right middle
cerebellar peduncle associated with a complex
venous network in the right cerebellar hemi-
sphere, draining into the right superior petrosal
sinus, consistent with a DVA. The visible venous
segment originated at the trigeminal nerve root
entry zone and caused severe compression
of the cisternal portion of the trigeminal nerve.
Figure 3 illustrates the main MRI findings.

Microvascular decompression was per-
formed with careful consideration of ve-
nous anatomy. Intraoperatively, coagulation
of the vein was avoided because of its large
diameter and the associated risk of venous in-
farction. The vein was meticulously dissected
from the dorsal surface of the trigeminal nerve
root, extending from the brainstem to the mid-
point of the cisternal segment. Adequate de-
compression was achieved along the entire
course of the nerve from the pons to the cis-
ternal portion. Spongostan fragments were in-
terposed between the nerve and the vein; Tef-
lon was not used.

Postoperatively, the patient was pain-free
and exhibited no new neurological deficits. How-
ever, she was subsequently lost to follow-up.

Case 4

A 46-year-old male patient presented
with constant and paroxysmal shooting pain
on the left side of the face, triggered by light
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Figure 3. MRI findings in Case 3: A — 3D-DRIVE image showing a dilated venous structure (white arrow) in the right
cerebellopontine angle compressing the root entry zone of the right trigeminal nerve; B - SWI showing a dilated vein and
a “caputmedusae” patternintheright cerebellar hemisphere and middle cerebellar peduncle; C - 3D-TOF MR angiography
showing no arterial neurovascular conflict around the right trigeminal nerve. Source: created by the authors

PucyHoK 3. [laHHble MPT B HabnoaeHun 3: A — 3D-DRIVE-nsobpaxeHune, nokasbiBalowee pPacluMpeHHY BEHO3HYI0
CTPYKTYpPY B 0671aCTVM NpaBOro MOCTOMO3KEUYKOBOI0 Yr/la, KOMAPEMUPYIOLLYIO 30HY BXO/a KOPELLKa NpaBoro TPOWHWUYHO-
ro Hepsa; b — n3o06paeHune, B3BELWEHHOE MO MarHUTHOWN BoCcNpuUMUMBOCTM (SWI), AEMOHCTPUpPYIOLLEE PACLUIMPEHHYIO
BEHY M NaTTEPH «r0JIOBbl MeAy3bl» B MPaBOM MOJyLUAPUN MO3MKEUKa 1 NpaBoi CpeHEN MO3KEeUKOBOM HOXKe; B — 3D-TOF
MP-aHruorpadus, He BbisiBAsIlOLLAA apTepuanbHOr0 HEMPOBACKYASIPHOrO KOHG/IMKTa B 061aCTW NpaBoro TPOMHUYHOIO
HepBa. /ICTOUHMK: coCTaBleHO aBTopamMm

touch, speaking, shaving, or eating. Symp- outflow alteration. The coexistence of altered

toms had begun approximately eight years
earlier following extraction of a mandibular
tooth. Classical trigeminal neuralgia involv-
ing the second and third divisions of the tri-
geminal nerve was diagnosed, and the patient
was treated with carbamazepine.

Brain MRI demonstrated a dilated drain-
ing vein within the left cerebellar hemisphere
and adjacent brainstem, consistent with a de-
velopmental venous anomaly. In addition,
postcontrast images revealed chronic throm-
bosis of the left transverse sinus, with imaging
features suggestive of long-standing venous

venous drainage due to chronic transverse si-
nus thrombosis likely contributed to venous
engorgement and neurovascular compression
in this case. Figure 4 illustrates the main MRI
findings.

Microvascular decompression was per-
formed. Intraoperatively, one of the large trib-
utaries of the vein of Dandy, suspected to com-
press the trigeminal nerve root near the pons
along its dorsal surface, was coagulated
and divided. Additionally, the anterior inferior
cerebellar artery was dissected from the in-
ferior margin of the trigeminal nerve and sep-

Figure 4. MRI findings in Case 4: A - 3D-DRIVE image showing a dilated venous structure (white arrow) in the left cere-
bellopontine angle compressing the root entry zone of the left trigeminal nerve; B - SWI demonstrating a “caput medu-
sae” pattern in the left cerebellar hemisphere (white arrow); C — post-contrast T1-weighted image showing a dilated vein
in the left middle cerebellar peduncle (yellow arrow) and chronic thrombosis of the left transverse sinus (white arrow).
Source: created by the authors

PUCyHOK 4. [laHHble MPT B HabaoaeHun 4: A — 3D-DRIVE-usobparkeHune, AeMOHCTPUpPYIOLWEe paclUMPEHHYO0 BEHO3HYIO
CTpYKTYpy (6enas cTpenka) B 061acTv N1eBOro MOCTOMO3XKEUYKOBOrO yria, KOMNPeMUpPYIOLLYO 30HY BXOA4a KOpeLlKa ne-
BOro TPOMHWYHOrO HepBa; b — n3obpakeHne, B3BeLLEHHOE N0 MarHUTHOW BocnpumMMumBocTH (SWI), aeMoHCTpupytoLwee
naTTepH «rojioBbl MeAy3bl» B NEBOM MoayLapun Mo3xeuka (benas cTpenka); B — T1-B3BeleHHOe n306paxeHne C KOH-
TpPacTHbIM YCMNEHMEM, MOKa3blBalollee pacllMPEHHYO BEHY B JIeBOW CpeAHEl MO3XKEeUKOBOWN HOXKe (enTtas cTpeska)
N XpOHMYeCKuii TpoMb03 IeBOro nonepeyHoro cuHyca (benas ctpenka). ICTOYUHMK: coCTaBNEHO aBTopamMm
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arated using a Teflon pad. In the early post-
operative period, edema developed in the left
cerebellar hemisphere without imaging evi-
dence of infarction.

The key imaging findings, venous drainage
characteristics, and corresponding surgical
strategies across all cases are summarized
in Table 1.

Discussion

Trigeminal neuralgia associated with devel-
opmental venous anomalies represents a rare
but clinically important subtype of neurovascu-
lar conflict. In contrast to classical trigeminal
neuralgia, which predominantly affects mid-
dle-aged and elderly patients and is most of-
ten caused by arterial compression at the root
entry zone (REZ), venous angiomas and DVAs
tend to present at a significantly younger age.
This observation has been consistently report-
ed in previous case reports and small series
and is corroborated by our findings [3-6].

The REZ is particularly vulnerable because
it represents a transitional zone between cen-
tral and peripheral myelin. Chronic venous
contact may result in focal demyelination, ep-
haptic transmission, and increased excitability

of trigeminal afferents. Venous anomalies may
exert continuous low-pressure compression
or tethering of the nerve, and anomalous drain-
age patterns - such as transpontine or trans-
mesencephalic veins - may further distort
the nerve or adjacent brainstem structures.
Microvascular decompression remains
the most effective surgical treatment for tri-
geminal neuralgia, providing durable pain relief
without intentional injury to the nerve. How-
ever, outcomes appear less favorable in cases
of venous compression compared with arterial
conflicts. One explanation is that venous struc-
tures often represent essential drainage path-
ways for the brainstem or cerebellum and can-
not be safely sacrificed. Coagulation or division
of a major draining vein may result in venous
congestion, edema, or infarction. Consequent-
ly, decompression in venous cases often relies
on gentle mobilization and interposition tech-
niques rather than vessel sacrifice, as reflect-
ed by the heterogeneous surgical strategies
employed across our cases (Table 1) [3, 7, 8].
Advanced neuroimaging plays a pivotal role
in the management of these patients. High-res-
olution MRI, TOF-MRA, susceptibility-weight-
ed imaging, and MR venography allow precise
delineation of venous anatomy, drainage pat-

Table 1. Clinical,imaging, and surgical characteristics of patients with trigeminal neuralgia associated with developmental
venous anomalies in our case series. Source: created by the authors

Tabnuua 1. KAMHMKO-BM3YyannsaLMOHHbIE U XMPYPrUYECKME XapaKTePUCTUKU NauMEHTOB C TPUreMuHasbHOW HeBpas-
rumei, acCoUMMPOBaAHHOI C aHOMANUSIMK PA3BUTUSA BEH, B Hallei cepum HabnoaeHUi. ICTOYHMK: COCTaBIeHO aBTOpPaMu

Case Al Key MRI findings B e e Outcome/follow-up
summary and surgery
DVA (*caput mgdusae ) in left NVC: venous contact at cranial
cerebellar hemisphere. - . .
- ; . REZ (small vein). Complete pain relief.
15/F Large draining vein to superior . K . R
1 . ) MVD: Teflon interposition No neurological
Left; V2 petrosal sinus. .
. between the pons and cerebellar  deficits.
Small venous branch contacting hemisphere
the trigeminal REZ. P ’
NVC: significant venous
DVA (“caput medusae”) in right compression of the REZ Pain-free 3 years.
38/M : ; . o .
2 Right: V2 cerebellar hemisphere. (Sindou III); nerve thinning. Facial numbness.
ghts Large collecting vein in CPA. MVD: venous mobilization + Teflon Late recurrence.
felt interposition.
Dilated vein in right middle NVC: severe venpus compression Pain-free.
of the REZ and cisternal segment. .
40/F cerebellar peduncle. . - ) . No neurological
3 N . MVD: extensive venous dissection; _
Right; V2-V3 Complex venous network draining ; e deficits.
. . Spongostan interposition
to the superior petrosal sinus. Lost to follow-up.
(no Teflon).
Dilated draining vein in left
cerebellar hemisphere NVC: combined venous + arterial
46/M and brainstem (tributary (AICA) compression. Postoperative
4 Left: V2-V3 of the vein of Dandy). MVD: coagulation/division cerebellar edema.

Chronic left transverse sinus
thrombosis (long-standing
outflow alteration).

of venous tributary + AICA No infarction.

decompression with Teflon.

Note: F - female; CPA - cerebellopontine angle; REZ - root entry zone; MVD — microvascular decompression; NVC — neu-

rovascular conflict; AICA - anterior inferior cerebellar artery

MpumeuaHue: F - female; CPA - cerebellopontine angle; REZ - root entry zone; MVD - microvascular decompression;
NVC - neurovascular conflict; AICA - anterior inferior cerebellar artery
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terns, and their relationship to the trigeminal
nerve. Classic neuroradiological studies have
demonstrated that many posterior fossa ve-
nous angiomas drain through critical tran-
spontine or transmesencephalic veins, empha-
sizing the importance of detailed preoperative
venous mapping to avoid catastrophic compli-
cations [9].

Venous pathology associated with chronic
venous thrombosis also deserves consider-
ation. Chronic cerebral venous thrombosis may
lead to venous hypertension and post-throm-
botic remodeling, with formation of dilated
collateral veins capable of compressing cra-
nial nerves. In such cases, neuralgia arises
not from the thrombus itself but from sec-
ondary venous alterations. In the present se-
ries, this mechanism is illustrated by Case 4,
in which chronic thrombosis of the left trans-
verse sinus was identified, providing a plausi-
ble anatomical substrate for secondary venous
compression of the trigeminal nerve [10, 11].

Previously reported cases of trigeminal
neuralgia associated with venous angiomas,
together with the current series, are summa-
rized in Supplementary Table 1, adapted from
the literature review by M. Samadian et al. [3]
and expanded to include the additional cases
presented in this study. This combined over-
view highlights the heterogeneity of venous
anatomy, drainage patterns, and neurovascu-
lar relationships implicated in venous trigem-
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Pavel I. Trukhachev, Elena A. Filimonova
Venous neurovascular conflict in trigeminal neuralgia: A case series of developmental venous anomalies

Supplementary Table 1. Venous etiologies of trigeminal neuralgia: published cases and the present series (literature
reports)

fononHutenbHas Tabnuua 1. BeHo3Hble 3TMoNOrMyeckne GakTopbl TPUrEMUHANBHOW HEBPANruu: onybanKoBaHHbIe Cay-
Yyau 1 HacTosLLas cepus HabnAeHU (LaHHble AUTepaTypbl)

Patient

Offending venous lesion . Technical Clinical
Source (age/ . Side Management
) (type/key location) note result
. Vein re- .
PelzD.C.etal., 1983 30/M Venous angioma NR Surgery . Pain free
section
Martin G.B. et al., . Vein liga-
1984 NR Venous angioma NR Surgery tion Improved
IsuT. etal., 1985 35/M Venous angioma NR MVD Pain free
Trost N. et al., 1987 23/M Venous angioma NR MVD Pain free
Raveau B. et al., 1992 45/F Venous angioma NR Conservative Partial relief
Mori S. et al., 1994 38/F Venous angioma NR Surgery :’ii': liga- Death
. . Vein pre- .
Nagata H. et al., 1995 35/M Venous angioma (petrosal vein) Left MVD served Pain free
Kuker M. et al., 1997 62/M Venous angioma NR Conservative Improved
Peterson A.M. et al., . B .
2002 (Case 1) 58/M Venous angioma adjacent to REZ NR MVD Pain free
Peterson A.M. et al., . . . . .
2002 (Case 2) 59/M Venous angioma adjacent to REZ NR Conservative Partial relief
Peterson A.M. et al., . . . . .
2002 (Case 3) 74/M Venous angioma adjacent to REZ NR Conservative Partial relief
Peterson A.M. et al., . . . .
2002 (Case 4) 43/F Venous angioma adjacent to REZ NR Rhizotomy Pain free
Peterson A.M. et al., . . .
2002 (Case 5) 70/F Venous angioma adjacent to REZ NR MVD Pain free
Korinth M.C. et al., . Vein pre- .
2002 35/F Venous angioma NR MVD served Pain free
Albanese G. et al., 56/M Venous angioma NR MVD Pain free
2007
écc);ogy MA.etal, 57/M Developmental venous anomaly NR Conservative Pain free
;gT;mOto T.etal, 34/F Venous angioma Right MVD Pain free
Present series 15/F DVA (cerebellar draining vein) Left MVD Pain free
(Case 1)
Present series DVA (venous compression; .
(Case 2) 38/M sindou I1I) Right MVD Recurrence
Present series . . . Vein pre- .
(Case 3) 40/F DVA (transpontine vein) Right MVD served Pain free
. : ) Limited Pain free;
Present series 46/M DVA + chr.omc transverse sinus Left MVD vein coag- transient
(Case 4) thrombosis .
ulation edema

Note: adapted from the literature review by M. Samadian et al. (2015) and updated with the present series; M — male;
F — female; MVD - microvascular decompression; NR — not reported

MpuMeyvaHue: afanTPoOBaHO No pesynbTaTtaM 0b3opa antepatypbl M. Samadian n coaBT. (2015) c LONOAHEHWEM AaHHbIMU
HacTOosILLEN cepumn HabAoAEHWIA; M — My»)CKOW NoJi; M — eHCKuIA non; MBJ, — MMKpOBacKynsipHas aekomnpeccus; H, — HeT
LLaHHbIX
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