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Dural arteriovenous fistulas (DAVFs) account for 10–15% of intracranial shunts, with the 

transverse-sigmoid sinus being a common site. Their clinical severity and treatment depend on 

venous drainage patterns. Endovascular therapy is the preferred first-line approach for 

aggressive lesions, aiming to occlude the fistula or at least eliminate retrograde venous reflux. 

This study aims to determine the outcome of sinus sacrifice as the strategy of treatment for 

aggressive TS-DAVFs. A retrospective analysis included patients with aggressive single TS-

DAVFs who underwent endovascular treatment at Siriraj Hospital between 2005 and 2019. 

Demographic and clinical profiles were recorded. The treatment outcome was evaluated from 

the last control angiographic pattern. There were 158/565 DAVFs (28%) involving TSS, out 

of which 77/158 TSS-DAVFs (48.7%) were included in the study. Their venous drainage 

patterns were both sinus and cortical reflux 47(61%), only retrograded sinus drainage 17 

(22.1%), and isolated sinus 13(16.9%). Sacrificing sinus as a treatment approach was 

successfully achieved in 61(79.2%), with subsequent angiographic cure in 44(72.1%) and 

benign residual shunt in 17(27.8%). Inability of target venous site access occurred in 4 patients 

(5%) due to sinus thrombosis and septations. Treatment of aggressive TS-DAVFs to sacrifice 
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the sinus by transvenous coiling is a potential technique to achieve a high cure rate. Major 

concerns are the appropriate evaluation of venous drainage from both shunt disease and normal 

parenchyma, as well as the proper choice of access and embolic material for embolization.   

Keywords: dural AVFs, endovascular treatment, transvenous approach, transverse-sigmoid 

dural AVFs. 

 

 dural arteriovenous fistula 

(DAVF) is an arteriovenous 

shunt located in the dural wall of 

the venous sinus or expanded layer of the 

dura mater into the meningeal or cortical 

vein.1,2 DAVF comprises 10-15% of all 

intracranial AVF, and the commonest 

location is the Transverse-Sigmoid Sinus 

(TSS)3,4 keeping the cavernous sinus apart. 

The severity and neurological symptoms of 

DAVF and hence its various classifications 

are based on its venous drainage according 

to Borden et al.5 and Cognard et al.6  

Patients with TS-dural arteriovenous 

fistulas (TS-DAVFs) most commonly 

present with pulsatile tinnitus, followed by 

headaches and intracranial hemorrhage.3 In 

patients with no cortical venous reflux 

(CVR), conservative treatment or symptom 

palliation should be considered because 

these DAVFs carry a low risk of 

intracerebral hemorrhage (<1% risk 

annually).7 However, TSDAVFs with CVR 

have a greater risk of hemorrhage, reported 

up to 14%. The annual mortality rate in 

these patients was 10.4%.8 Therefore, 

urgent treatment is required for patients 

with cortical reflux, life-threatening brain 

edema, venous infarction, and neurological 

deficit. 

In the last two decades, embolization has 

become the first-line treatment for DAVFs 

due to the addition of new devices and 

novel embolic agents into the 

armamentarium. Temporarily inflating a 

large-lumen compliant balloon in the sinus 

compartment harboring a shunt during the 

injection of Onyx into an arterial feeder is a 

sinus-preserving embolization approach 

supposed to preserve the natural venous 

drainage and allow a better penetration of 

the fistula network by the liquid embolic 

agent.9–11 Transvenous embolization (TVE) 

is performed by retrograde catheterization 

of the involved dural sinus or cortical vein 

and deposition of coils and/or liquid 

embolic agents adjacent to the shunt. The 

occlusion of a dural sinus, however, may 

carry a risk of venous infarction or 

hemorrhage in already compromised 

normal parenchymal venous drainage, 

which limits this therapeutic approach. The 

challenge is to obtain a controlled, gradual 

DAVF obliteration without any diversion of 

arterialized blood to the cortical veins.12,13 

Coil occlusion of an intracranial sinus via a 

A 



Ranabhat et al 

 

      BBMed, Vol 9, No 1, JAN-DEC, 2025                                          42 

transvenous approach is usually well 

tolerated and highly effective if the affected 

sinus does not participate in normal venous 

return.14 The combination of both 

techniques by occlusion of the draining 

sinus compartment from the venous side 

and embolization of the arterial feeders was 

supposed to offer a higher rate of definite 

occlusion.15 However, potential 

complications resulting from a compromise 

of the natural intracranial venous drainage 

pathways remain the same as with TVE.11  

The treatment of DAVF is done either to 

relieve the symptoms, like intractable 

tinnitus in benign cases, or to downgrade an 

aggressive fistula into a benign one.16 But 

whatsoever, if a decision is made to treat a 

DAVF, regardless of the type of procedure, 

the goal of treatment needs to be the 

complete interruption of the arteriovenous 

shunt. Otherwise, recruitment of collateral 

flow and continued risk of hemorrhage are 

likely. Response of DAVF to any of these 

treatment modalities is unpredictable. Some 

DAVFs show spontaneous resolution, 

whereas some get cured by single or 

multiple attempts of interventions, and yet 

some are quite resilient to treatment of any 

kind.17–19 

This study aims to determine the immediate 

and long-term outcomes of sinus-

preserving and sinus-sacrificing 

endovascular treatment approaches in 

aggressive TS-DAVF. 

Materials & Methods 

Study design and population 

A retrospective cohort of patients with 

transverse sigmoid sinus region DAVF was 

extracted and analyzed from all the 

consecutive patients who were diagnosed 

with DAVFs by conventional cerebral DSA 

at the Siriraj Hospital, from January 2005 to 

August 2019.  Patients with concomitant 

DAVF at other locations were excluded, 

and so were patients with incomplete data 

of clinical recordings and follow-up 

catheter angiography. We obtained 

approval for this study from the Siriraj 

Institutional Review Board (SIRB Protocol 

No: 229/2563).  

565 patients were diagnosed with DAVF by 

catheter angiography from 2005 to 2019. 

Out of them, 270 patients had dural CCF 

and were excluded. Out of the remaining 

295 DAVF patients, involvement of the 

transverse–sigmoid sinus region was seen 

in 158 patients. Involvement of the TSS 

region alone was seen in 98 patients. 13 

patients had benign DAVF. 8 patients had 

no follow-up angiographic evaluation and 

were excluded from the study. So, 77 

patients were finally selected for the 

analysis. 

Radiographic Evaluation 

Catheter angiographies of all patients were 

done by transfemoral access. The Digital 

Subtraction Angiography (DSA) findings 

were described for the precise location of 
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the shunt, all the involved ipsilateral and 

contralateral feeders, venous drainage via 

antegrade and or retrograde flow, 

mechanical or functional obstruction of the 

venous sinuses, cortical venous reflux, 

pattern of normal brain parenchyma 

drainage, and presence of venous 

congestion and strain. Using these 

angiographic characteristics, a shunt was 

primarily categorized into a benign or 

aggressive type. DAVF in which the shunt 

was draining anterograde without causing 

functional obstruction and strain to normal 

parenchyma is described as a benign 

DAVF. DAVF using retrograde dural sinus 

drainage with or without anterograde flow 

is considered an aggressive DAVF even 

without cortical venous reflux since this 

shunt always has the potential of causing 

strain to the normal parenchymal venous 

drainage. DAVF with cortical venous 

reflux, causing obvious strain, is considered 

malignant DAVF. An isolated DAVF 

would be defined as a shunt with 

mechanical thrombosis at sinuses both 

proximal and distal to the shunt location, 

and thereby shunt draining only to cortical 

veins.  

Immediate post-endovascular control 

angiographic outcome is defined for total 

obliteration of the shunt as no residual shunt 

or no early venous drainage seen post-

procedure, and residual shunt if there is still 

angiographic evidence of shunt persistence.  

At last follow-up angiography, outcome 

was defined as cured for shunt remaining 

totally obliterated, residual benign if some 

shunt persists from immediate post-

treatment with anterograde drainage only, 

and aggressive residual if residual shunt has 

aggressive features described above.  If, 

after initial total obliteration, immediate 

post-treatment, the shunt shows up at the 

same location on subsequent follow-up 

angiograms, it is considered a recurrence. If 

any shunt appears on subsequent follow-up 

angiograms at a new dural sinus location, it 

is considered de novo.  

 Diagnosis of transverse sigmoid sinus 

region DAVF was established by attending 

neuro-interventionists (AC, TA, EC, PW, 

BS) who have more than 5 years of 

experience in neurointervention. 

Clinical evaluation 

Clinical characteristics for gender, age, 

presenting symptoms and/or signs, 

duration, angiographic findings, mode of 

treatment, embolization material, 

angiographic and clinical outcome, and 

complications, if any, were extracted from 

the clinical data sheet. The clinical outcome 

endpoint was rendering the patient free of 

symptoms. The cerebral DSA was 

performed during follow up either if there 

was residual disease from the last treatment. 

An additional period of follow-up was 

considered if the clinical condition was 

changing, especially recurrence or 
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persistence of tinnitus or headache, or 

neurological deficits. The non-invasive 

imaging or cerebral DSA will be needed for 

re-evaluation of progression or recurrence 

of disease.  

Therapeutic strategy 

Indications of endovascular treatment for 

TS-DAVF patients in our institute were 1) 

intractable tinnitus and /or headache or any 

increasing symptoms attributable to DAVF, 

and/or 2) aggressive venous drainage 

demonstrated by the first cerebral DSA at 

presentation. 

For aggressive disease, the primary goal of 

treatment would be to completely obliterate 

the shunt. Preservation of the sinus would 

be considered in aggressive DAVFs where 

normal parenchymal venous drainage was 

still using the involved sinus. Trans arterial 

embolization of the shunt using liquid 

embolic agents (OnyxTM 18, Medtronic) 

either alone or under simultaneous 

transvenous balloon protection (mostly 

Copernicrc, Balt) was aimed at involved 

sinus preservation.  Transvenous coil 

(mostly embolization was used primarily 

when sacrificing the involved sinus was 

considered, either due to distal/proximal 

mechanical or functional obstruction, or the 

extensive nature of the shunt. When a sinus-

preserving procedure resulted in aggressive 

residual or recurrence, sacrificing the sinus 

with transvenous coils was considered.  

The strategy of treatment was fistula 

obliteration with preservation of the cortical 

veins involved. The choice of the material 

for embolization depended on the approach, 

the goal of treatment, and the size of the 

fistula. After transvenous access from the 

femoral vein, further access to the shunt 

was done preferably from the ipsilateral 

jugular vein, and if it failed, was attempted 

from the contralateral jugular vein across 

the Torcula. Coil embolization was 

complemented with liquid embolic agent 

either into the coil mesh or obliterating the 

feeder arteries if coiling alone failed to 

obliterate the shunt totally.  

Statistical analysis 

All results were measured and analyzed for 

mean±standard deviation, median, or 

percentages. The demographic data, 

clinical presentation, angiographic 

findings, treatment strategies, and treatment 

outcome were analyzed.  We used 

Pearson’s chi-square test and correlation 

coefficient to find factors associated with 

clinical outcomes. For all statistical 

analyses, P<0.05 was considered 

significant.  

 

Results 

The mean age of the 77 patients with TS 

sinus region DAVF was 56.8 years, and the 

median age was 58. There was a slight 

female predominance with 40(51.94%), 

with the majority of females (70.00%) 

having DAVF with sinus and cortical 
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venous reflux compared to males (56.76%).  

The mean duration of presenting symptoms 

at the time of diagnosis was 5 months, with 

a median duration of 2 months.  

Table 1 illustrates that the commonest 

primary symptom was headache (30; 39%), 

followed by pulsatile tinnitus (29; 37.70%). 

Cranial nerve deficits were present in 

5(6.49%) patients. Focal neurological 

deficit was presenting problem in 

13(16.88%) patients in the form of varying 

degree of motor weakness 6(7.79%), 

aphasia 3(3.90%), ataxia 3(3.90%) and 

dysarthria in 1(1.30%) patient. Other CNS 

presentations were alteration of 

consciousness 9(11.70%), cognitive 

impairment 5(6.49%), dizziness 4(5.19%). 

Seizure was present in 5(6.49%) patients. 

Intracranial bleed was present in 7(9.09%) 

patients. Ocular symptoms were present as 

congested sclera in 8(10.40%) patients, 

5(6.49%) of whom had proptosis as well. 

Table 2 illustrates that the majority of 

DAVFs in the transverse sigmoid sinus 

region were located at a single region 

(71.43%), followed by two locations 

(19.48%).  Most of the fistulae in this 

region were located at the junction of the 

transverse and sigmoid sinus (59.74%), 

followed by the transverse sinus alone 

(12.99%). About 15.58% had both in the 

transverse sinus and the sigmoid sinus. 

About 42.86% fistulae were on the right, 

and slightly more than half, 53.25% were 

on the left.   

Common arterial feeders in decreasing 

order of frequency were Occipital artery 

72;93.51%, Middle meningeal artery 

69(89.61%), Meningo-hypophyseal Trunk 

43;55.84%, Vertebral artery (posterior 

meningeal artery and/or artery of Falx 

cerebelli) 39;50.65%, Ascending 

Pharyngeal artery 32(41.56%), Posterior 

Auricular        artery       30(38.96%)     and  

70.00%

30.00%

56.76%

43.24%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%
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With Sinus + Cortical Reflux Without Reflux

Female Male

Figure 2: Distribution of Sinus and Cortical Reflux in Relation to Gender (n=77) 
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Table 1: Clinical Presentations of Patients with Dural Arteriovenous Fistulas (DAVFs)  

(n=77)  

Clinical Presentation n (%) 

Primary Symptoms 
 

Headache 30 (39%) 

Pulsatile tinnitus 29 (37.70%) 

Cranial nerve deficits 5 (6.49%) 

Focal Neurological Deficit 13 (16.88%) 

Motor weakness 6 (7.79%) 

Aphasia 3 (3.90%) 

Ataxia 3 (3.90%) 

Dysarthria 1 (1.30%) 

Other CNS Presentations 
 

Altered consciousness 9 (11.70%) 

Cognitive impairment 5 (6.49%) 

Dizziness 4 (5.19%) 

Seizure 5 (6.49%) 

Intracranial bleed 7 (9.09%) 

Ocular Symptoms 
 

Congested sclera 8 (10.40%) 

Proptosis (subset of congested sclera) 5 (6.49%) 

Figure 2: Percentage Distribution of Arterial Feeders in TS Sinus Region DAVF (n=77) 

93.51 89.61

55.84
50.65

41.56 38.96

18.18

0
10
20
30
40
50
60
70
80
90

100

P
er

ce
n
ta

g
e

Arterial Feeders



Endovascular Therapy for Transverse–Sigmoid DAVFs 

      BBMed, Vol 9, No 1, JAN-DEC, 2025                                          47 

Table 2: Lesion Characteristics of Transverse–Sigmoid Sinus Region Dural Arteriovenous 

Fistulas (DAVFs)(n=77) 

Characteristic n (%) 

Number of fistula locations 

Single region 55 (71.43) 

2 locations 15 (19.48) 

>2 locations 7 (9.09) 

Location of fistula 

Transverse-sigmoid junction 46 (59.74) 

Transverse sinus only 10 (12.99) 

Sigmoid sinus only 9 (11.69) 

Transverse + sigmoid sinus 12 (15.58) 

Laterality 
 

 Right 33 (42.86) 

Left 41 (53.25) 

Bilateral 3 (3.90) 

 

Superficial Temporal artery 14(18.18%). 

The shunt had only ipsilateral feeders in 

45(58.44%) and bilateral feeders in 

32(41.56%) patients, as shown in Figure 2. 

Table 3 shows that the baseline 

characteristics were largely comparable 

between the vessel-preserving and vessel-

sacrificing groups. The mean age and sex 

distribution showed no significant 

difference (p=0.343 and p = 0.785, 

respectively). Clinical symptoms showed 

no statistical significance, but the vessel-

sacrifice strategy demonstrated higher 

proportions across most symptoms in 

comparison to the vessel-preserving group. 

Tinnitus/bruit was more frequent in the 

sacrifice group (58.62% vs. 41.38%), as 

were headache (53.33% vs. 46.67%), 

cranial nerve deficits (80% vs. 20%), 

congested sclera (50% vs. 50%), and focal 

neurological deficits (69.23% vs. 30.77%). 

The majority of patients, 49(63.3%), had 

venous sinus reflux with corticovenous 

reflux, whereas 16(20.80%) patients had 

venous sinus reflux without cortical venous 

reflux. Isolated sinus type DAVF was 

present in 12 (15.5%) patients, and all of 

them had cortical venous reflux as the only 

drainage. When cortical venous reflux was 

present, the most common cortical vein 

involved was the Labbe vein, 37(77%), 

either alone or in combination with other 

veins. Other cortical veins used were the 

Temporal vein, Parietal vein or Occipital 

veins, posterior fossa veins, Frontal vein, 

and vein of Trolard in decreasing order of 
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*14 cases initially treated with “preserve strategy” were further treated with “sacrifice strategy”  

frequency. Parenchymal venous congestion 

was present in 59(76.6%) patients, 

represented by a pseudophlebitic pattern 

alone in 31(40.3%) or dilated veins in 

25(32.6%).  

Associated sinus thrombosis was present in 

Variable Total  

n (%) 

Strategy n(%) p-value 

Preserve Sacrifice  

Age (mean±SD)  54.9±11.7 58.09±15.6 0.343 

Sex 

Male 

Female 

 

37(48.05) 

40(51.94) 

 

15(40.54) 

15(37.50) 

 

22(59.46) 

25(62.50) 

 

 

0.785 

Clinical symptoms 

Tinnitus /Bruit 

Headache 

Cranial nerve deficits 

Congested sclera 

Focal neurological deficits 

 

29(37.70%) 

30(38.96%) 

5(6.49%) 

8(10.40%) 

13(16.88%) 

 

12(41.38%) 

14(46.67%) 

1(20.00%) 

4(50.00%) 

4(30.77%) 

 

17(58.62%) 

16(53.33%) 

4(80.00%) 

4(50.00%) 

9(69.23%) 

 

0.735 

0.268 

0.369 

0.499 

0.506 

Duration of symptoms (in months) 

(mean±SD) 

5.16±7.8 3.84±5.28 5.99±9.1 0.246 

Angiographic Characters  

Thrombosis 

Parenchymal congestion 

Isolated sinus 

 

44(57.10%) 

59(76.60%) 

12(15.50%) 

 

17(38.64%) 

21(35.59%) 

0(0.00%) 

 

27(61.36%) 

38(64.41%) 

12(100.00%) 

 

0.579 

0.273 

 

Types of DAVF 

Sinus venous reflux only 

Cortical venous reflux# 

 

16(20.80%) 

61(79.20%) 

 

7(43.75%) 

23(37.70%) 

 

9(56.25%) 

38(62.30%) 

 

0.659 

Immediate angiographic outcome  

Total obliteration  

Partial obliteration  

 

33(42.90%) 

44(57.10%) 

 

7(23.33%) 

23(53.33%) 

 

26(55.32%) 

21(47.73%) 

 

 

0.006* 

Follow-up (in months) 

(mean±SD) 

16.47±21.37 15.37±13.78 17.17±25.1 0.721 

Number of procedures (mean±SD)  1.8±1.03 1.68±0.91 0.597 

Final Angiographic (after follow-

up)* 

Total obliteration (Cured) 

Partial obliteration (Residual) 

 

 

53(68.80%) 

24(31.20%) 

(n=16) 

 

9(16.98%) 

7(29.17%) 

(n=61) 

 

44(83.01%) 

17(70.83%) 

 

 

0.222 

Table 3: Comparison of sinus-preserving and sinus-sacrificing treatment strategies (n=77) 
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44(57.10%) patients. Immediate post-

procedure control angiogram after trans 

arterial embolization resulted in complete 

obliteration of the shunt in 7(23.33%) and 

partial obliteration in 23(37.70%). 

However, 14/30, 46.67% of these patients 

with aggressive residual shunt were 

subsequently treated with sinus sacrifice 

procedures. Final angiogram in the last 

follow-up of these patients showed cure in 

17 (56.66%) patients and residual benign 

fistula in 13(43.33%) of patients.  

47(61,04%) patients were primarily treated 

with sinus-sacrificing procedures. This 

included 8/12 of the isolated sinus type 

DAVFs sacrificed by transvenous coiling 

from either ipsilateral or contralateral 

access. Transvenous coiling alone was done 

in 28;59.6% patients, and combined 

transvenous coiling and trans arterial 

embolization (glue or onyx) was done in 

15(32%) patients. In 4(8.4%) of the isolated 

sinus type AVF in which the venous sinus 

couldn’t be accessed due to stenosis and 

thrombosis, transarterial filling of the sinus 

was done to sacrifice the sinuses. 

Immediate post-procedure control 

angiogram showed total obliteration in 

26(55.32%) patients and partial obliteration 

in 21(47.73%) patients. However, final 

angiographic follow-up showed cure in 

36(76.6%). 

Overall, the sinus-sacrificing strategy 

(including aggressive residual shunts of the 

sinus preserved patients who eventually 

underwent transvenous coiling) was 

eventually attempted in 61(79.2%) patients, 

with angiographic cure at final follow-up 

achieved in 44/61(72.1%) and residual 

benign shunt in 17/61(27.9%) of the total 

patients. Cure rate for sinus preserving 

procedure alone is 9/16, 56.3%. However, 

32(41.5%) of patients needed some form of 

combined treatment during the course of 

their treatment until rendering them 

symptom-free. Mean total number of 

endovascular treatments was 1.8±1.0 in the 

sinus preservation group, whereas 1.68±0.9 

in the sinus sacrifice group, with no 

statistical significance (p=0.597). Likewise, 

the median duration of follow-up until the 

patient was asymptomatic was 11.5 months 

in the sinus preservation group and 12 

months in the sinus sacrifice group. One 

patient with TS-DAVF with retrograde 

drainage and sigmoid sinus stenosis was 

treated with balloon angioplasty followed 

by and carotid wall stent. There was 

complete obliteration in the immediate 

control angiogram with a cured fistula in 

long-term follow-up. 

One major and 7 minor complications 

(n=8,10.40%) without mortality and 

permanent morbidity occurred.  These 

complications were intracranial 

hemorrhage (n=1) without permanent 

neurological deficit, Onyx migration to 

ICA via MHT (n=2) with missing 

precentral cortical branch in 1, retained 

sonic catheter in feeding artery during 

detachment (n=1), retrograde glue cast in 

cortical vein (n=1), inadvertent vessel 
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injury (MMA in 2 and OA in 1 patient) 

which resulted in minor epidural bleed.  

 

Discussion 

Immediate shunt obliteration rate was 

significantly high for sinus sacrificing 

procedure with transvenous coiling 

26/47;55.3% vs sinus preservation by trans 

arterial embolization 7/30;23.3% 

(p=0.006). Likewise, sinus-preserving 

strategy by trans arterial embolization of 

feeding arteries showed a trend towards 

favourable cure rate 9/16(56.3%) vs sinus-

sacrificing strategy with transvenous 

obliteration of the sinus 44/61;72.1% 

(p=0.222). 32(41.5%) of patients needed 

some form of combined treatment during 

the course of their treatment until rendering 

them symptom-free. 

A large proportion of DAVFs had residual 

shunts immediately after TAE in our series. 

TVE performed in 14/30 of the patients 

treated initially by TAE shows that this may 

not be the strategy of choice for aggressive 

TS-DAVF. TAE alone can be useful in non-

aggressive type DAVF for alleviating 

symptoms by decreasing the shunt load. It 

can also downgrade the fistula by 

decreasing the functional obstruction 

caused by the shunt to the normal venous 

drainage.  However, TAE can be most 

useful as an adjunctive treatment to TVE, 

surgical treatment, or radiosurgery in 

complex DAVF or in cases where the dural 

sinus cannot be accessed for TVE. Gaining 

access and embolizing all arterial feeders is 

not always possible, and hence, fistulae 

somehow recruit collateral supply, resulting 

in incomplete treatment or recurrence of the 

fistula.20 

In a strained parenchyma still significantly 

draining via the involved sinuses, the 

primary aim can still be to preserve the 

sinus. In these cases, an attempt should be 

made to decrease the shunt load by 

transarterial embolization of maximum 

feeders and downgrade the shunt, thereby 

alleviating the functional obstruction 

caused by the shunt to the normal 

parenchymal drainage. Venous sinus 

protection by inflating a balloon and 

simultaneous transarterial embolization of 

LEA has been a well-documented treatment 

option in preserving sinuses in such 

aggressive DAVFs. Our experience of 

transarterial embolization with transvenous 

balloon protection in 7 patients was very 

good, with excellent outcomes in 

preserving sinuses. By optimally inflating 

the Copernic balloon (BALT Extrusion, 

France) over an adequate length of the 

involved sinus and cortical vein, liquid 

embolic agents can be filled along the wall 

of the shunted as well as prevent reflux to 

the cortical veins. Precise localization of the 

anatomy where most of the shunts are 

converging is important prior to placement 

of the balloon. A 3D angiogram is useful in 

this regard.  In our experience, gaining 

access to venous sinuses was possible 

despite thrombosis and stenosis in the 

majority of cases. Gaining access to the 
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sinus was possible in all but 4 patients with 

an isolated sinus. In one patient with 

proximal jugular vein thrombosis, direct 

jugular vein access distal to the thrombosis 

allowed access to the venous sinus. When 

sacrificing isolated sinuses using LEA, 

reflux of agent into the major cortical vein, 

like the vein of Labbe, should be carefully 

prevented. However, minimal reflux of the 

embolic material into the proximal root of 

the cortical vein can be acceptable.  

In 2 of our patients, all the feeder shunts 

were located in separate channels, and these 

channels could be separately sacrificed 

without obliterating the separate channel 

used by the normal parenchymal venous 

drainage. In this regard, transvenous coiling 

of the shunt is very preferable. 

TVE for TSS DAVFs is currently 

recognized as one of the most effective 

treatments.21,22 In this series, a significant 

proportion of complete obliteration of the 

shunt was seen immediately after 

transvenous coiling (p=0.006). In addition, 

the final angiographic outcome showed a 

trend towards a better cure rate for the 

sinus-sacrificing strategy. Mean total 

number of treatments was less for the sinus 

sacrifice strategy compared to the sinus 

preservation strategy, though statistically 

not significant (1.68±0.91 vs 1.8±1.03; p= 

0.597). After EVT, the venous drainage can 

become slow and lead to stasis, which can 

cause venous thrombosis.11 Therefore, 

treatment with low molecular weight 

heparin for three days followed by aspirin 

is necessary.23 

The majority of TS-DAVF patients in our 

series (n=43, 61%) needed a combination of 

transarterial and transvenous procedures, 

many of which needed one or more 

transarterial procedures preceding or 

following the transvenous access. Better 

transvenous access due to improved 

microcatheters and better embolization due 

to newer coils (e.g., interlocking Nylon-

fibered coils), thus we have modified our 

therapeutic strategy towards using the 

transvenous approach more as the primary 

therapy and transarterial embolization as an 

additional option for residual arterial 

feeders.  

There has been a recent growing interest in 

using self-expanding stents in the treatment 

of TS-DAVFs in a small number of 

patients.24 Transient balloon dilatation and 

the persistent radial force of an oversized 

stent may mechanically compress the 

arterio-venous shunts within the sinus wall 

and restore antegrade flow even in 

chronically occluded sinuses. We share one 

DAVF with long-term cure post balloon 

angioplasty and stenting. This indeed is a 

limited experience to comment on this 

perspective. 

Literature series of endovascular 

procedures treating DAVFs reported 

complication rates between 10% and 

42%.25 Our overall complication rate was 

10.3% (n=8), including 1 major 

complication and 7 minor complications; 

however, without mortality and significant 



Ranabhat et al 

 

      BBMed, Vol 9, No 1, JAN-DEC, 2025                                          52 

morbidity. A large average number of 

procedures and a longer duration of follow-

up until clinical cure are challenges in 

treating TS DAVFs. Associated thrombosis 

and stenosis prolonging the procedures due 

to difficult venous access is one of the 

limiting factors and a major risk factor. 

 

Limitations 

Our study has some limitations. First, it is a 

retrospective review with a small cohort of 

patients included. Second, the angiographic 

follow-up period was widely varied among 

patients, though comparable between the 

two treatment strategy groups. Third, we 

had a limited number of patients who had 

undergone transarterial embolization alone. 

Larger case series with long-term 

angiographic follow-up examinations are 

preferred to compare the efficacy and 

durability of the two treatment strategies. 

 

Conclusion 

TS-DAVF comprises a major proportion of 

intracranial DAVF. Aggressive DAVF 

presents with headache, tinnitus, ocular 

symptoms, and various neurological 

symptoms. Intracranial hemorrhage poses a 

large threat to mortality and morbidity. 

Sacrificing sinus with transvenous coiling 

seems a preferable and safe approach to 

primary treatment, with a significant 

immediate shunt obliteration rate and good 

long-term cure rate. Transarterial 

embolization is an adjunctive therapy to all 

other treatment options.  

Conflict of Interest: None. 
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